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TI TLE OF THE | NVENTI ON ; CgNSTRUCTICN MANAGENVENT SYSTEW&&@@

FﬁsEL$HgL|CN NANAGENEN¥thgrE§Ln? i nvention rel ajes 5§&§§§§#2b$ﬂ§?ﬁ§t E:

managenment system for nanagi ng construction or gEBEDadcripiién Gpv,rgsar!,hgttb@aged 47
wor k, such as civil engineering work or theﬂkﬁlm@pd IPdeRd 'f{;_g’t(,paged __________

particularly to a construction nmanagenment sysf RaHRIY : Fagt@ TP B haged ... .
Conventionally, it is a general procedure to pla stidd

construction by handwitten docunents. For st ance, the proqretggagcd
daily tasks is witten in a TITLHaOFy THEpANVEN®ONONquUantities, e.g., a
vol unme of tasks conpleted or a quantity of resources supplied, are
obtai ned by tabulating a predeterm ned period of daily 20 reports.
However, in the conventional technique, the tabul ati on of daily
reports is cunbersone af@NSTRUSTION MANAGEMENT C¥STEMeANRIi n the daily

vol unme of tasks conpl eted, cunul ative resources supplled cost, and so
25 forth. CONSTRUCTION MANAGEMENT METHOD

5

..........

BACKGROUND OF THE INVENTION

The presént invention relates to a construction
mahagement system for managing construction or general
10 construction work, such as civil engineering work or
the like, and more particularly to a construction

management system using a computer.

Conventionally, it is a geheral procedure to plan
15 and manage construction by handwritten documents. For
instance, the progress of a daily tasks is written in a
daily repoft, and quantities, e.g., a volume of tasks
completed or a quantity of resources supplied, are
cbtained by tabulating a predetermined period of daily
20 reports. |
However, in the conventional technique, the
tabulation of daily reports is cumbersome and it is
difficult to ascertain the_daily volume of tasks
completed, cumulative resources supplied, cost, and so

25 forth.
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-2 - SUMARY OF, THE, | NVENTI ON The present.
invention is made in consideration of t he above situation, and has as
its object to provide a constructi on rmanagenent system whi ch can
easily 5 ascertain the progress of construction. In order to
sol ve the above-descri bed probl ens and attain the object, the present
I nvention provides a conputer readabl e nedium storing a construction
managenment program for managi ng progress of a task 10 related to
construction, the constructi on nmanagenent program conprising: an

acqui sition program for STOMIARY 0F THEl anwesTIONedul'e, a pl anned-

vol unme, and an achi eved volune related to the task; a portion-of-task-
conpl et ed cal cul at i The poesgam fiorversticnl dts mpde 115 consildered jvor tafon of
the task based on the planned vol unme and the achi eved vol unme acquired
by the aclmi ahovenshregeton, anrd hal 33 dbPpraijieah ftey provids $pl ayi ng
on a conputer screen, a bar chart having a . .position and length on a
time axis corf@BPeREFRECR harRISDENt| SR BHdUIAn 8/Fitle bar chart
itself showing the . conpl eted portion of -the task.

Furt her noPe, ¥FeSHFasRnERe REPITIFE RhRstEICELION copput er readabl e

D7 0gr 655 0f & ask TR B OHE AR Lo LA SR
Management .4 PLOGLAN CRIPELFLY; A S S | A HOYP B R des

a computer readable medium storing a construction

management program for managing progress of a task

10 related to comnstruction, the construction management
program comprising: an acquisition program for
acquiring a planned schedule, a planned volume, and an
achieved volume related to the task; a portion-of-task-
completed calculation program for calculating a

15 completed portion of the task based on the planned
volume and the achieved volume acquired by the
acquisition program; and a display program for
displaying on a computer screen, a bar chart having a
position and length on a time axis corresponding to the

20 planned schedule, and the bar chart itself showing the
completed portion of the task.

Furthermore, the present invention provides a
computer readable program storing a construction
management program for managing progress of a task

25 related to construction, the construction management

program comprising: an acquisition program for
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- 3- “acquiring a nane of the copstryction, a nane:of a work Item
i ncluded in the construction, a nane of a task i ncluded in the work
item and pl anned schedul es for the construction, the work item and
the task, and a 5 display programfor hierarchically displaying on a
conput er screen, the nane of the construction, the name - -of the work
item and the nanme of the task acquired by the acquisition program

di spl aying a bar chart, i ndicative of the planned schedule for the
construction, 10 at a position corresponding to the nanme of the

const ruct i onadigeprdyed ahinamer olfi thkel gondcspkajong a hame of acwark,

I ndi cative of the planned schedule for the work item at a position
cor r espondi ngtem tinelugded dh the constmuockibnenadhspeagfdahteskr chically,
and displaying a 15 bar chart, indicative of the planned_schedule for the
task, at a pésiclugiedcdnr sbgomerkg lff-@mtr anfapeapnedhechedulegsiodi spl ayed
hlerarchlcall the bar chart having position and_ |l ength on a tine
axis corresp&gﬁ FETES TeE Lon, tBFaHﬁ€H éEﬁ@duPEdeFetﬁéskasﬁndaﬁd the bar

hart its 20 _.showi ng t he conpl,eted port t ask
o her s e dﬂﬁ@l‘é‘%g QOTER, £0F) eﬁﬁasﬁaseiiy 315P@8¥ﬁaﬁepnr Badabl e medi um

stori ng a ?gg;%nl’ggl%to creen rr%?lagement ﬁgl’? O{:r{I%ngagl n%%g‘? ress of a

t ask onstructi 4'fe °co t'Poh program

compr | Sing: 8 ReALEL dR, OGEAMEQ name o2CGHE! LAEKAaBLAEREY SEhedUI &

for the task and stori
the acqulsltlon program, displaying a bar chart,

indicative of the planned schedule for the construction,

10 at a position corresponding to the name of the
construction displayed hierarchically, displaying a bar
chart, indicative of the planﬁed schedule for the work
item, at a position corresponding to the name of the
work item displayed hierarchically, and displaying a

15 bar chart, indicative of the planned schedule for the
task, ét a position corresponding to the name of the
task displayed hierarchically, the bar chart having a
position and length on a time axis corresponding to the
planned schedule for the task, and the bar chart itself

20 showing the completed portion of the task.
. furthermore, the present invention prévides a
computer readable medium storing a construction
management program for managing progress of a task
related to construction, the construction management

25 program comprising: an acquisition program %or

acquiring a planned schedule for the task and storing
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-4- t he pl anned schedul e in storage neans; a display program .
for displaying a bar chart having a position "and length on a tinme axis
corresponding to the planned schedul e acquired by the acquisition
program a bar 5 chart change conmand acqui sition program for acquiring

a bar chart change command whi ch changes a position and/ or | ength of
the bar chart displayed by the display program and a planned schedul e
updat e program for updating the planned schedul e stored in the storage
10 nmeans in accordance with the bar chart change comand acquired by

the bar charttpBapyantedBBHeaGUEi $ht 586rage mO&REf 28N display
Furthernore the present invention provides a conput er readabl e nedi um

storing a conprogeamofiorl8isphagiageat bar oghant fldvimgagi pgsprbdeness of a
plurality of tasks related to construction, the construction
managenment praydakenghbr osi agtime asfai sorresppndipmanto thefplamwediring a
pl anned schedule for the plurality of tasks and task |link data

i ndi cative of sskgdehei arquigedr byathenacgeiskbion eregnamt i 2ybar tasks, and
storing t he planned schedule and the task |link data in storage

means; and a €h8p a?hBPSSrﬁﬁmﬁéﬁddﬁgﬁPh§%ﬁﬁo%npﬁpgram EQFRpREQYiLERgen, a

net wor k di agram sho | uralit es respectively having
posi tions on ﬁn% M%QgE cgﬁngﬁoF?é@ﬁBﬂdVHbcg d?ﬁ%gﬁﬁaﬁh%ﬁSEEﬁ%ﬂule of the

pLurality  anghol@3KRgeR"8:2nd" HRY ERRPECAL N LDEAPLY L ¥ 8hray

program; and a planned schedule update program for
updating the planned schedule stored in the storage

10 means in accordance with the bar chart éhange command
acquired by the bar chart change command acquisition
program.

Furthermore the present invention provides a

computer readable medium storing a construction

15 management program for managing progresé of a plurality
of tasks related to construction, the construction
management program comprising: an acquisition program
for acquiring a planned schedule for the plurality of
tasks énd task link data indicative of sequential

20 relations between the plurality of tasks, and storing
the planned schedule and the task link data in storage
means; and a display program for displaving on a
computer screen, a network diagram showing a plurality
of nodes respectively having positions on a time axis

25 corresponding to the planned schedule of the plurality

of tasks, and an arrow connecting the plurality of
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nodes in accordance with the task |ink data. Furthernore, the
present invention provides a constructi on managenent systemfor
managi ng progress of a task related to construction, conprising:
storage 5 neans for storing a planned schedule and a pl anned vol une
related to the task; input neans for inputting an achi eved vol une
related to the task; portion-of- t ask- conpl et ed cal cul ati on neans for
calculating a conpl eted portion of the task based on the planned 10
vol une stored in the storage neans and the achi eved vol une i nputted by

the i nput neaisesinich dE@rdan®manviith thd dagk iy idaraa bar chart, a
position and | ength of the bar chart on a tinme axis representing the
pl anned schedEue tmnohdree bdre glraedernt selvenstion pgaviglesi® conpl et ed
portion of the task. Furthernore, the present invention provides
a const ramts wrugtEeny et enant e rgsiremdier inanaging aregfess ofa task
related to construction, conprising: storage Jreans for storing a nane
of the construdiash relakef W CAFEHUMIION + GANRTYSIRSY iSEQTfRge

construction, a nane of a | task included in the rk item_and planned
schedul es® Meanst kR -tacing @ iRPANRGRE ﬁéﬁéqqteerﬂn‘ﬁoﬁd Riarnedk: and

di spl f.or displaying i L.ation with .ot
chedul et abME HRCIT T G T A S "o % AL G 1 uct i on,
the name of tf eaa"éﬁ{ike—&écfr(}olume AL e R ER LT G tpaof%:'?ér?—%%’*f’-' n the

st or age neans,
task-completed calculation means for calculating a

completed portion of the task based on the planned

10 wvolume stored in the storage means and the achieved
volume inputted by the input means; and display means
for displaying a bar chart, a position and length of
the bar chart on a time axis representing the planned
schedule, and the bar chart itself showing the

15 completed portion of the task.

Furthermore, the present invention provides a

construction management system for managing progress of
a task related to construction, comprising: storage
means for storing a name of the construction, a name of

20 a work item included in the construction, a name of a
task included in the work item, and planned schedules
for the construction, the work item, and the task; and
display means for displaying in association with each
other, a schedule table which hierarchically shows the

25 name of the construction, the name of the work item,

and the name of the task stored in the storage means, a
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AMTARAT




bar chart show ng the planned schedul e for the construction, a bar
chart show ng the planned schedul e for the work item and a bar chart
showi ng the pl anned schedule for the task. 5 _ Furt hernore, the
present invention provides a constructi on nmanagenent system for
managi ng progress of a task related to construction, conprising:
st or age means for storing a planned schedule for the task;
di spl ay neans for displaying a bar chart having a 10 position and | ength
on a time axis. corresponding to the pl anned schedul e stored in the
st or age neansbabachahar showingchhagplarnad échedibagiowy thee position and/ or
| engt h of the bar chart displayed by the display neans; and
pl anned schedabestipdatéoneaasbéor chpdht shogwihe phermbannad schedwle stored
in the storage nmeans in accordance with a change in the bar chart nade
by the bar chier thanyerk itemeaasd a bar chart ghewrgobke Rlrnpedsent
I.nvention provides a constructi on managenent net hod of managi ng
progress of 9ehadviekipr| hedtaskconstruction by a conputer,
conprisin% the steps of. an acqujsition step, of ' pl anned

a

schedul e, plannedFVBFhﬁE?°5ﬁd HRe pres%%%i%ﬁ¥ﬁﬁ9%¥h§%ﬂ$%$%%%d§to the
o SO E o, e ERURREL B-E RO L0 el g5 @
?g?ieved vol uge, geQui Lede Ll £BE-BAGULSEELBA, SE&Rpr AhG: storage
means for storing a planned schedule for the task;
display means for displaying a bar chart having a
10 position and length on a time axis corresponding to the
planned schedule stored in the storage means; bar chart
change means for changing the position and/or length of
the bar chart displayed by the display meané; and
planned schedule update means for updating the planned
15 schedule stored in the storage means in accordance with
a change in the bar chart made by the bar chart change
means.
~ Furthermore, the present invention provides a
construction management method of managing progress of
20 a task related to construction by a computer,
comprising the steps of: an acquisition step of
acquiring a planned schedule, a planned volume, and an
achieved volume related to the task; a portion-of-task-
completed calculation step of calculating a completed
25 portion of the task based on the planned volume and the

achieved volume acquired in the acquisition step; and a
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di splay step of displaying a bar chart on a conputer screen, a -
position and | ength of the bar chart on a time axis representing the
pl anned schedul e, and the bar chart itself show ng the conpleted
portion of the 5 task. Furthernore, the present invention
provi des a construction managenent nethod of managi ng progress of

a task related to construction by a conputer, conprising the steps of:
an acquisition step of 10 acquiring a name of the construction, a nanme of
a work itemincluded in the construction, a nanme of a task

i ncl uded i n Wdigsplenk sdepmofadd spllavied; sChedulchartobn a cotpateenstruction,
the work item and the task; and a di splay step of displaying in
associ ati on widdeegacl pifi tdidremngh lengdip wtfethec beencharschadal e t abl e

whi ch hi erarchically shows the name of the construction, the name
of the work ittisg aanid ttepnesemtdma e pdlanned sghgdouled ARdt kbeacqui sition
step, a bar chart show ng t he pl anned schedule for the construction, a
bar chart 2®3hsharF t%%ﬂfamlé'@né&ﬂ comprleted perkirnerf she a

bar chart _show ng the planned schedul e for the task.

Furthernn?e ‘present invention provides a construction nanagenent
nmet hod of managi ng a task related to_construction by a

conput er havi ng ngr?%F%%%m%Eaﬁge ER5EPL AGVER lgFeBgogFaeﬁ 8toring step
of acquiring &r@mo%c%%%g%n{eq{t Hé%ho%s l§>falﬂ'gnag1ng progress of

- 8-

a task related to construction by a computer,
comprising the steps of: an acquisition step of

10 acquiring a name of the construction, a name of a work
item included in the construction, a name of a task
.included in the work item, and planned schedules for
the construction, the work item, and the task; and a
display step of displaying in association with each

15 other on a computer screen, a schedule table which
hierarchically shows the name of the construction, the
name of the work item, and the néme of the task
acquired in the acqguisition step, a bar chart showing
the planned schedule for the construction, a bar chart

20 showing the planned schedule for the work item, and a
bar chart showing the planned schedule for the task.

Furthermore, the present invention provides a

construction management method of managing progress of
a task related to construction by a computer having

25 storage means, comprising the steps of: a storing step

of acquiring a planned schedule for the task and
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storing the planned schedule in the storage neans; a di spl ay step of
di splaying a bar chart having a position and length on a tinme axis-
corresponding to the pl anned schedul e acquired in the storing step; a
bar 5 chart change command acquisition step of acquiring a bar chart
change command whi ch changes the position and/or length of the bar
chart displayed in the display step; and a planned schedul e update
step of updating t he pl anned schedul e stored in the.storage neans in
10 accordance with a change in the bar chart made in the bar chart
change conmand taadumicsithicoplsineed schedule inOther stexageeBeans:advant ages
of the present invention will be apparent fromthe follow ng

descri ption t slierlay shspuedt ddsphiayinghe Raxkorpanyi BGViRg @rawings, in
which i ke reference characters_designate ., the sane or ,simlar_parts

t hr oughout t h®9Sig}oes and lengiheon @ time axis correspppAEpdpEQCRIET| ON OF

Thand const | FURERE%, SoBS0R 16 Soahaci aa (0% Seorify) BleBl 2peBeRboa ment s
of the invegntign, and together wi t.h.the d I plei ' A o explain
t he princi |e§%art %ﬁa <399¥ﬂ§%ﬂ<%EQUl%§El%n g%%éi§% %@ggi%&éﬁoék diggram

show ng a bri gfy,f QW81 changdRARBIES WHIGH SHBLYLL"ENa £BRILEYA!I on
managenent -9 -
and/or length of the bar chart displayed in the display
step; and a planned schedule update step of updating
the planned schedule stored in the storage means in
10 accordance with a change in the bar chart made in the
bar chart change command acguisition step.

Other features and advantages of the present
invention will be apparent from the following
description taken in conjunction with the aécompanying

1§ drawings, in which like reference characters designate

the same or similar parts throughout the figures

thereof.

BRIEF DESCRIPTION OF THE DRAWINGS
20 The accompanying drawings,.which are incorporated
in and constitute a part of the specification,
illustrate embodiments of the invention, and together
with the description, serve to explain the principles
of the invention.
25 | Fig. 1 is a block diagram showing a brief flow of

processes when employing a construction management
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system according to the present invention; Fig. 2 is a diagram

showi ng an outline of a process when using the constructi on nanagenent
system in a planning stage, construction being in progress, 5 and
report generation; ) Fig. 3 is a block diagram showi ng a hardware
structure which realizes the constructi on managenent system accor di ng
to the present invention; Fig. 4 is a flowhart showi ng a
process flow for 10 utilizing the construction managenent system accordi ng
to the present invention in the stage of construction -  planning;

Fig. 5 is a ¢etanaderdhEXB iR Prevent infieniaygd screen for
inputting plan data related to a 15 work item (item zed work);
Fig. 6 is a view siRiw.n@® drs exaiplogrand showing @insphanjdtesefean at the tine

of inputting plan data related to a task; Fig. 7 is a view
showi ng an exarqeessfwhen 20 idis piley abrsdhimet ian meaaderendf sagittemg a
resource |ist 67, Fig. 8 is a flowhart showi ng a process

perforned  in s RlayybsntS 4RO ocARE APy ey ngt R iDFoRIREsH;
Fig. 9 is_a view showi ng an exanple of a 25 displayed bar chart for a work
i t em schedul @hdePagsigeneratddiidul e;

- 10 rig 93 1% ' B ot U LB S TP 1S e Hrad 2T
structure which realizes the construction management
system according to the present invention;

Fig. 4 is a flowchart showing a process flow for

10 utilizing the construction management systeﬁ according
to the present invention in the stage of construction
planning;

Fig. 5 is a view showing an example of a
displayed screen for inputting plan data related to a

15 work item (itemized work);

Fig. 6 is a view showing an example of a
displayed screen at the time of inputting plan data
related to a task; |

Fig. 7 is a view showing an example of a

20 displayved screen at the time of editing a resource list
67;

Fig. 8 is a flowchart showing a process performed
in a subroutine for the displaying step in Fig. 4;

Fig. 9 is a view showing an example of a

25 displayed bar chart for a work item schedule and a task

schedule;
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chart display screen for a resource supply schedule for each resource;
Fig. 11 is a table showing an exanple of the 5 planned statenent of itens;
Fig. 12 is a view show ng an exanple of a di al ogue di spl ayed when a
command for outputting an i npl enent ati on budget docunent is sent;

Fig. 13 is a view of an exanple of an 10 inplenentati on budget docunent;
Fig. 14 is a flowhart show ng a process performed by using the
present system after construction work is conpl eted; Fi g.
15 is a view showi ng an exanple of a 15 dialogue displayed on a screen in

a case where dailypigq. YERY ta iR dhowaoReRdestkample of a bali 9. 16 is a

vi ew showi ng an exanp ‘eof atine chart for each task; Fig.
.17 is a vi ewcHiw nlfi Splex it eenifar G s oy ethpgpdly eediddulie Bil56a
construction being in progress; Fig. 18 is a flowhart

showi ng t he praxtessesourceerfornmed in a subroutine for outputting a table;
Fig. 19 is a view showing an exanple of a daily 25 report output;

Fig. 20 is a view i@ gl drs exdightle sthowigovgrk example of the item zed
resource guargi;gnégbslgatement of items;

Fig. 12 is a view showing an example éf a
dialogue displayed when a command for outputting an
implementation budget document is sent;

Fig. 13 is a view of an example of an

10 implementation budget document;

Fig. 14 is a flowchart showing a process
performed by using the present system, after
construction‘worﬁ is completed;

Fig. 15 is a view showing an example of a

15 dialogue displayed on a screen in a case whére daily
report input is commanded;

Fig. 16 is a view showing an example of a time
chart for each task;

Fig. 17 is a view showing an example of a

20 displayed bar chart during construction being in
progress;

Fig. 18 is a flowchart showing the process
performed in a subroutine for outputting a table;

Fig.-19 is a view showing an example of a daily

25 report output;

Fig. 20 is a view showing an example of. the work-
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Fig. 21 is a view show ng an exanple of an out putted nonthly resource.

supply tabl e; Fig. 22 is a view showi ng an exanple of a link -5

setting screen; Fig. 23 is a view show ng an exanple of a

net wor k di agram di spl ay screen; Fig. 24 is a network

di agram extracted from Fi g. 23; 10 Fig. 25 is a view show ng

an exanple of a st acki ng view di splay di al ogue screen; Fig.

26 is a view showi ng an exanple of a st acki ng vi ew, Fig. 27

is a view show ng an exanple of a 15 correction dial ogue using |eveling
met hod; itemized greggurce aquanli whdwiigeian exanpl e of a | evel i ng

Vi ew, Fig. 29 is_a view showi ng an exanpl e of a network

di agram whi ch ref| &t%- 12 els my Weﬁh%ng 2 exampleriaf a8y js a view
showi ng an exanpl e of _a task represent y the stacking view or
the | eveling OUtPuVF%QV monthly reso‘ﬁf"ge %.Ep aﬁ?%cﬁmchart showi ng t he

correction | evel | n met hod and Fi.,g. 32 is an
expl anatory Vi ew s gé%elt A é"blrﬂgerﬁr% B?anipﬁ‘ee rﬂf 1l4c in

Fig -12 - DETAI LED
DESCRI PTI a\l &%%RE%EE&?&D ENVBODI MENTS Preferred enbodi nents

| of the present invepfioOm3 js 5 view showing an example of a network
diagram display screen;

Fig. 24 is a network diagram extracted from Fig.
23;

10 Fig. 25 is a view showing an example of a
stacking view display dialogue screen;

Fig. 26 1s a view showing an example of a
stacking view;
Fig. 27 is a view showing an example of a

15 correction dialogue using leveling method;

Fig. 28 ié a view showing an example of a
leveling view;

Fig. 29 is a view shqwing an example of a network
diagram which reflects leveling operation;

20 Fig. 30 is a view showing an example of a task
list represented by the stacking view or the leveling
view.

Fig. 31 is a flowchart.showing the correction
process using leveling method; and

25 Fig. 32 is an explanatory view showing detailed

contents of the plan data l4c in Fig. 3.
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w Il be described in detail in accordance with the acconpanyi ng )
drawi ngs. Note that the relative 5 positioning, process orders, displayed

wi ndows or the li ke disclosed in the present enbodiment do not limt
t he scope of the present invention unless stated specifically.

The resource used in the present inventionis not 10 limted to, e.g.,
manpower resources such as general wor kers or special workers or the
i ke, but also i ncludes material resources such as machi nes or

equi pnent used for construction work. <Fi rst Enbodi ment> 15 A
first embodi mentp@iafien CONSER ST CRNGELBNEFERRED BMEHCDTIMGEY ding to
the present invention is described with reference to Figs. 1 to 10.
The present ek Sl d redd dfteritie O Peleseh tMaRIGAFER Syst em

by executing a predeterm ned programon a conputer. 20 :The present

enbodi nent enadl Poeadys@siesd i on ddtdile in acdordgness wdithcalsd r ucti on by

I nputting a task schedul e ~of a construction project contracted, a

dai |y vol une afcompany sk sdicampias edNo&ed thagushei relativesour ces suppli ed.
Particularly, since the type of work, resources and 25 cost are stored in
associ ati 6n e ebkeming heprocess qusiests udtisi aveshgimaiowsc or Fde

efficiently perforned. . . .. Thi s
is the replaéhﬁ%%td%ﬁﬁ%ﬁsed in the present embodiment do not limit Dat e:

i 13 i the scope of the present invention unless stated
specifically.

The resource used in the present invention is not

10 limited to, e.g., manpower.resources such as general
workers or special workers or the like, but also
includes material resources such as machines or
equipment used for construction work.
<First Embodiment>

15 A first embodiment of the construction management
system according to the present invention is desdribed
with reference to Figs. 1 to 10. The present
embodiment realizes the construction management system
by executing a predetermined program on a computer.

20 The present embodiment enables easy assertion of the
progress of construction by inputting a task schedule
of a construcdtion project contracted, a daily volume of
tasks completed, and a quantity of resources supplied.
Particularly, since the type of work, resources and

25 cost are stored in association with each other,

construction management can be efficiently performed.
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[ Background in Applying Constructi on Managenent Systeni Fig. 1is
a bl ock diagramshowing a brief flow of processes when enpl oyi ng the
construction managenent 5 system according to the present invention. _
For instance, in a case where a construction conpany receives an order
for public works fromthe M nistry of Construction or the like, a
construction pl an specifying the location and details of 10
construction is given at a neeting explaining the construction site
(S1). Wth respect to specific work itenms, a reference table issued by
the Mnistry of Construction specifies necessary tasks for a
particul ar work item necessary resources for each task (including 15
mat eri al s, nmabpavkgroand idepRppiwingnfonatucobén Managenpnt eSlydoem]
suppl yi ng each resource. Therefore, the m ni mrum cost required for the
entire constructionfFpfanl is ajbleckghiggram czshewiow masuieh flhew ref er ence
t abl e. - Next, after being appointed and registered as a 20
contract or byP¥REeRFAPFsVRenoeMEhA¥iRgcEhgncoRpleruction granagrienh conpany
makes an qriginal construction pl an égZ), whi | e considering in what
orders the t aSkstem acEﬂBéFﬂngoiﬁﬁ?eﬁﬁﬁ? CHRVER PR esour ces shoul d be
used - efficient and,as a result, how.the cost can be .25 reduced.

e R%

Then, a required co ﬂ%c%fib?nﬁléﬁf%HMhere ¢ SERTHTEPR The

?izi?ated Aoyt bRy U380l 96sPLdPEer for public works from the

Ministry of Construction or the like, a construction
plan specifying the location and details of

10 construction is given at a meeting explaining the
construction site (S1l). WwWith respect to specific work
items, a reference table issued by the Ministry of
Construction specifies necessary tasks for a particular
work item, necessary resources for each task (including

15 materials, manpower, and depreciation), and cost
required for supplying each resource. Therefore, the
minimum cost required for the entire construction plan
is roughly calculated based on the reference table.

Next, after being appointed and iegistered as a

20 contractor by the Ministry of Construction, the
construction company makes an original construction
plan (S2), while considering in what orders the tasks
should be implemented, how theée resources should be used
efficiently, and as a result, how the cost can be

25 'reduced. Then, a required cost for the original plan

is estimated. The estimated amount is used for bidding.
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| f successfully bid, the order is received and a contract anmount is
deci ded (S3). When the order is received, a nore detailed
construction plan is generated (S4), and the 5 <construction starts (S5)
whil e i nproving the construction plan. After the start of
construction, the daily volunme of tasks conpleted and a quantity of
resources supplied are recorded on a daily report as the construction
progresses. As a matter of course, 10 sonme constructions do not
necessarily progress as pl anned. In many cases, the plan nust be

changed TR d A EIORS tHIUT! it Idk U0 dlseSeceived and aWen the
construction is conpleted (S6), the result is reported fromthe
constructi on criterdat taweournt igeiagidel disa)si on of the conpany (S7). The
anount of resources ultimtely consunmed, the cost spent, and

profit and | oss ovéherhehsomndet isnmeveimes,cal oworet détailedfromthe daily
report, conpiled in the formof a final report and submtted. 20

The const r uctdBis Haitdgae Mlay st menas@tdichd 4 . and the present enbodi ment
supports the contractor at all stages, fromthe stage of receiving a
const ruct Pon GAREFructian SYRE T AP Jo Mkl dishi LAY IR 84S r uct i on conpl et i on

report. In other words, th res%gt enbgdinent Is_a 25 Ségten1for
integral ly aﬁﬁ“ﬁﬂﬁ@%ﬁﬁ%ﬂﬂléﬁ nAtE§rathe staghsPfuEPRBRTWEFkORexecut i ng

construction t%aena@aeir?ftvoqmne of tasks completed and a quantity of
resources supplied are recorded on a daily report as
the construction progresses. As a matter of course,

10 some constructions do not necessarily pfogress as
planned. In many cases, the plan must be changed
during the construction in progress.

When the construction is completed (S6), the
result is reported from the construction site to the

15 managing division of the company (S7). The amount of
resources ultimately consumed, the cost spent, and
profit and loss over the contract amount are calculated
from the daily report, compiled in the form of a final
report and submitted.

20 The construction management system according to
the present embodiment supports the contractor at all
stages, from the stage of receiving a constgﬁction plan
to the stage of submitting a construction completion
report. In other words, the present embodiment is a

25 system for integrally and conveniently planning a

construction work, executing construction management of
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a construction site, and generating a report w thout |ncon5|stency

(Qutline of Construction Managenent Systen] 5 Next, the
construction and operation of the present systemis described with
reference to Figs. 2 and 3. Fig. 2 shows an outline of the process
when usi ng the constructi on managenent systemin the stage of

pl anni ng, construction in progress, and report 10 generation. Fig. 3 1is
a bl ock di agram showi ng a har dwar e structure which can realize the
construction managenent system As shown in Fig. 3, predeterm ned

data is stored ¢dnecpecsdogl sToapUAed d@vérting a rgpadetwdrtiowd har dwar e
structure, and by having the 15 personal conputer execute the program the

per sonal . imoomsietemey. be used as a constructi on nmanagenent

appar at us. Referring to Fig. 3, reference nuneral 11 denotes

a CPU whi ch executes operation or control for 20 <controlling the entire
apparatus; and 12, a ROM storing prograns executed by the CPU 11 and
fixed val ues. [OUtilméf@Feﬁ@%sﬁﬁ%%?%@nJM?%REEN%Hﬁe§¥$@#@k a tenporary

st or age, i ch includes a ram | oad, area l13a for . é; orarily
storing a-l oaded pri¥gFam?t g'%ﬁﬁﬁycgﬁpn rﬁﬂe?ﬁfﬁﬁﬂuﬂ rd di sc
(hereinafter égégéggdsystem 1sa§es2¥1 |n an, égﬁgé éystenkéCS) l4a,
vari ous

replacenent shget, Fig. 2 shows an outline of the process wheRo! €

using the construction management system in the stage
of planning, construction in progress, and report

10 generation.. Fig. 3 is.a block diagram showing a
hardware structure which can realize the construction
management system. As shown in Fig. 3, predetermined
data is stored in a personal computer having a
predetermined hardware structure, and by having the

15 personal computer execute the program, the personal
computer can be used as a construction management.
apparatus.

Referring to Fig. 3, reference numeral 11 denotes

a CPU which executes operation or control for

20 controlling the entire apparatus; and 12, a ROM storing
programs executed by the CPU 11 and fixed wvalues.
Reference numeral 13 denotes a RAM as a temporary
storage, which includes a program ioad area 13a for
temporarily storing a loaded program. Reference

25 numeral 14 denotes hard disc (hereinafter referred to

as HD) storing an operation system (0S) l4a, wvarious
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- 16 - - data such as record data 14b, plan data 14c, and di spl ay-
data 14d, which will be described | ater. Ref erence nuneral 15
denotes a VRAM where bit nap data is tenporarily stored at the tine of
displaying in 5 a cathode ray tube (CRT) or the like. Reference

nuneral 16 denotes a CD-ROM drive. The CD-ROM drive 16 shows the state
in which a CD-ROM 17 is set. The CD ROM 17 al so constitutes a part of
the present system In the CD-ROM 17, a constructi on nanagenent
program 17a 10 and dat abase (hereinafter referred to as DB) such as

work item mstgtadatehass +éBorBCEAYRCE4BRSpRANUA4ERaBE:, andl7C and the
| i ke are stored in advance. The prograns and dat abase nmay be used

after being i ddcpllbgddbtamitde whichCiROVbé7désctibediDidéer. 15 The
constructi on nmanagenent program 17a incl udes a plan data generation
modul e 17aa, a recoRdfdatacenpuleral lApdehetédadn, VRAMIwpday lmbiduhap 17ac,
and an out put nodul e 17ad. - Ref erence nuneral 18 denotes an
i nput / out put d2dai Asetkmperarily soeredpatt the/ bimeuefi disphaygindaim
fromto an_external apparatus. Through the 1/0O, 18, data i s exchanged
bet ween an’ i npucaippesearay tuge (§RT) orkEhgodilie- 1RSHRAAACS0 and the

i ke, and an out put apparatus _e. g. CRT 21, a printer_ 22 or,  the
like. 25 Nbr@HW@F?ld&@adégﬁtﬁé @xgﬁégagd 'Yﬁ'aﬁmﬁifﬁrﬂﬁyﬂ drive, s at us

through a comgnication uait 23 MOLE LPBb-roM 17 is set. The cp-
ROM 17 also constitutes a part of the present system.
In the CD-ROM 17, a construction management: program l7a

10 and database (hereinafter referred to as DB) such as
work item master database 17b, resource master database
17¢ and the like are stored in advance. The programs
and database may be used after being installed from the
CD-ROM 17 to the HD 14.

15 The construction management program 1l7a includes
a plan data generation module 1l7aa, a record data input
module 17ab, a display module l7ac, and an output
module 17ad.

Reference numeral 18 denotes an input/output

20 interface (I/0) for inputting/outputting image data
from/to an external apparatus. Through the I/O 18,
data is exchanged between an input apparatus e.g., a
keyboard, 19, mouse 20 and the like, and an_output
apparatus e.g., a CRT 21, a printer 22 or the like.

25 Moreover, data can be exchanged with an external

apparatus through a communication unit 23. Note that
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- 17 - ot her storage devices may be used instead of the HD 14.

O her storage devices (including HD) nmay be used i nstead of the CD-ROM
17. Furthernore, it goes without saying that a liquid crystal display
device may be used 5 instead of the CRT 21. By conmandi ng
execution of the plan data generation nodul e 17aa of the construction
managenent program 17a by using the input apparatuses 19 and 20,

t he program codes of the nodule are sent to the program 10 |oad area 13a
of the RAM 13 fromthe CD-ROM 17 and executed by the CPU 11. To

generate pl aptialadstidtk® deviceRdmh§sedr a8eaneasseadyoEoenthgpceast ruction
are selected froma work itemnaster DB 17b and a resource mast er

DB 17c st or edbthert ke oxRgdOdelricard (faglatiéhgdHD) Smayysbepasedd to 2c), then
further schedul e data for . carrying out the task is inputted (step 3).
The work it erimstster ofB théb Car@OMedfur CEuntls¢éenore, itDRydds withespond to
the reference table described with reference to Fig. 1, which is
avai | abl e t o selydngulshia¢ a20 igwisugirysiielMdaspilpy devioasmarcbeonsed an

auxi liary organi zation of a local government. The work item

nmast er DB’ 175ngdeag tqfeéhﬁlcﬁéft@rle where vari ous construction data are
classified into a nunber of Jarg construction |t§n1categor|es t hen

each large 25 coﬁgtFGE@?BﬁlpﬂéﬁFESPEQBPyOﬁStb?a@%FFl @tfnt o medi um

construction '%%E%.%EE?%&kﬁﬁe i@d ea%htgg constructlon management

program 17a by using the input apparatuses 19 and 20,
the program codes of the module are sent to the program

10 load area 13a of the RAM 13 from the CD-ROM 17 and
executed by the CPU 11. To generate plan data, tasks
and resources necessary for the construction are
selected from a work item master DB 17b and a resource
master DB 1l7c¢ stored in the CD-ROM 17 and registered

15 (steps 2a to 2c¢), then further schedule data for
carrying out the task is inputted (step 3).

The work item master DB 17b and resource master

DB 17c¢ correspond to the reference table described with
reference to Fig. 1, which is available to the public

20 through the Ministry of Construction or an éuxiliary
organization of a local government. The work item
master DB 17b has a tree structure where various
construction data are classified into a number of large
construction item categories, then each large

25 construction item category is classified into medium

construction item categories, and each medium.
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- 18 - construction itemcategory is further classified into

smal | construction item categories. Construction data Is finely
classified until the data finally reaches a task category |evel.
Resources necessary and cost 5 required to use a predeterm ned unit of a
resource are stored in association wth the task categori es.
Meanwhi | e, the resource naster DB 17c conprises a list of various
resources which are classified and stored in a tree structure by the
order of work itenms, 10 tasks, and resources. The resource naster DB al so
speci fi es t hecasirderiosiitgm quedeims nigahrther eflassifiesclintesource. In
the resource master DB 17c, all resources possibly used in
construction samkl arensttoredion itdm acedragesp@sdenCensiruceaoh fash. 15
The work item master DB 17b is categorized into | ar ge cat egories such
as earth wor Ks fioinelar iokasmiided untidd the davteh fipgdilyereadhese® t h wor k
cat egory I ncl udes nedi_um categories such as nechanical earth

work, nmanual &Fk FatRge@hd e on. ReSPUEERPFOPECSERBLY 28 AeERERI cal earth

wor k category includes snmall ategaries such excavati on and dozi ng
by bul | doser FeTITeR EQ (ES % PTdelariRad shlt 0 Srdiae R AP

I ncl udes plural types of tasks .carresponding to th , di stance, nature
of sand and t%éoﬁ%/{e]?n %%S?%Q%O&,Wls@t%%ﬁfgﬁ I %a?tgé)d:&reﬁ‘ excavati on and

921 1g by DUl | 402 €8 aaryyns 1 d NIGAABION oo e 965 RAGASYY 19 10

list of various resources which are classified and
stored in a tree structure by the order of work items,

10 tasks, and resources. The resource master DB also
specifies the cost for using a predetermined unit of
each resource. In the resource master DB 1l7c¢, all
resources possibly used in construction work are stored
in correspondence with each task.

15 The work item master DB 17b is categorized into
large categories such as earth work, foundation work
and so forth. Further, the earth work category
includes medium categories such as mechanical earth
work, manual earth work and so on. Furthermore, the

20 mechanical earth work category includes smail
categories such as excavation and dozing by bulldozers
and the like. Still further, the small category
includes plural types of tasks corresponding to the
distance, nature of sand and the like. For instance,

251 the small category, excavation and dozing b? bulldozers,

includes a plurality of tasks corresponding to the type
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- 19 - of bulldozer. Wth regard to each of the plurality of

t asks, necessary resources are al so determ ned. For . instance,
according to the type of bulldozer and the vol une of task set
initially, how many hours a special 5 driver nust drive, how many liters
of gas oil is necessary, and how much hire the bull dozer requires are
determ ned. To change the resources stored in associ ation wth tasks
in the work item nmaster DB 17b, data is registered in the resource
master DB 17c. The 10 quantity per unit of the resources may al so be
changed. of bull86zEeLyi SWEILGaMRITYa itLBadd f thekplak@ality off esource
data and i nputted schedule data are stored in the HD 14 as plan data

14c. As showntask§| gnedeswark resoutrtesn ated salsp tdwtedmmimetht aFb4éc al so has
atree 15 structure. Wirk itemdata and task data are stored in
cor respondencéngtahceheacapudied teheldel typRitef wmbldozer canth thek data is

stored with a pointer for necessary resource data. . . Detailed
confi gur ati onvelumpeof| haslasat 1ieitially, hewrann hours 3 spediaghown in
Fig. 32, the plan data 14c includes a, construction fable 321, |arge

category ° ORBVRr| MBHtt dpiges2Dowshany thEREH 9L Rk et abl e 323,
task table 324, and resource table 325, As a tier of course, plural
Labl es may bEAEREPHAEY. a8ng Wed: B 2BLEa L toRr P Tt cHRTATGE Ate
Since the ConateEg%gggdt. abi.oe ’clfi?‘aer\x/geer 6{-l.hélvo rreksoit}recrgs stored in
association with tasks in the work item master DB 17b,
data is registered in the resource master DB 17c¢. The
10 quantity per unit of the resources may also be chahged.
The registered work item data, task data,
.resource data and inputted schedule data are stored in
the HD 14 as plan data l4c. As shown in Fig. 3, work
item data in the plan data l4c also has a tree
15 structure. Work item data and task data are stored in
correspondence with the inputted schedule dé.ta, and
each task data is stored with a pointer for necessary
resource data.
Detailed configuration of the plan data 1l4c is
20 shown in Fig. 32. B2As shown in Fig. 32, the plan data
l4¢ includes a construction table 321, large category
work item table 322, small category work item table 323,
task table 324, and resource table 325. As a matter of
course, plural tables may be included as a medium
25 category work item table. -

Since the construction table, several work item
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-20 - tabl es, task table, and resource table are connected to

one anot her by respective pointers, thereby formng a tree structure,
an operator can easily recognize work items included in the
construction, tasks included in 5 the work item or resources necessary
for the task. By connecting in association with each other, the
af orenenti oned tables with a cost-per-unit table which stores
resources and cost per unit, it is possible to easily cal cul ate the
entire cost for the construction 10 project I. Furthernore, to
cal cul ate a voablresof thakktable, canfll eeedutoce tahpledetercomeectedkioa

pl anned vol une and achi eved volune of the task is read out of the

af or ement i onedneaskothigre byandesbechive epednierane thereby fimnigl ay t he
pl anned volume by a CPU. The task table 324 in Fig. 32 may include a
field for regkseeristgFudiaire, ambeReHRECYoLaRe egRitllysKeantticdedwork t he
simlar manner, the ratio of. supplied resource quantjity can_be

cal cul at ed bylBEREdilmgluseds il Fag &GéﬁFFPﬁtBQnthéaS§§ PP YudRt i ty in

t he CPU. g executing the record data |nE duke 7ab_in
the const ruct FBR Wah&qdfFERy 8F03F59P5?5§ PECPESpbestBfe the 388 - peF¥or m

record data input in Fi 2 he.form_. o] dai repor for each
task of the pF§ naéglng 2§' ré?ﬁoc% glégcoﬁlt’ataéﬁg?nI°6%eférs % t he

volune of _¢hasks copnlgt edrand GHant id yc&ét-rﬁézo_qfrﬁeé_ééwpé §flich

stores resources and cost per unit, it is possible to
easily calculate the entire cost for the construction
10 project I.

Furthermore, to calculate a volume of,task
completed for a predetermined task, a plannéd volume
and achieved volume of the task is read out of the
aforementioned task table, and the achieved volume is

15 divided by the planned volume by a CPU. The task table
324 in Fig. 32 may include a field for registering the
obtained volume of task completed. In the similar
manner, the ratio of supplied resource quantity can be
calculated by divi@ing the supplied quantity by the

20 planned quantity in the CPU. -

By executing the record data input moéule 17ab in
the construction management program l7a, it is possible
to perform record data input (5 in Fig. 2) in the form
of a daily report for each task of the plan data.

25 Herein, the record data mainly refers to the volume of

tasks completed and quantity of resources supplied.
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-21 - Record data al so includes daily weather, tinme schedul e,

and ot her comments. The record data 14b i ncl udes, as shown in Fig. 3,
daily report data, nonthly report data whi ch is an accunul ation of the
daily report data, and 5 cunulative data which is an accunul ati on of al
dat a. ' By executing the display nodule 17ac in the

constructi on managenent program l17a, a task schedul e and progress are
di spl ayed on the CRT 21 in the form of a bar chart, based on the plan
data 14c and record data 10 14b. This process will be described later in
detail . Record Bawexegidd nhdiiRic iRyl yeddkbel/ading EbBedule,
constructi on nmanagenent program l17a, it is possible to perform

gener ati on ofarah ottEreromMmdriten brHgeredogdnéata 14b {cludés g.al) and
tabl e generation (7 in Fig. 2) based 15 on the plan data 14c and record
data 14b st orsdtbwm irth&ig. 3 HOsidy Aepondr dladd i mphshdyt xeborthdddet
docunent 9 is_ ~ displayed on the CRT 21, then may be printed by the
printer 22 orhidnhsid taedesumaraiion ofr dgh deRdy repogsniafRcadnén unit

23. 20 Oper atjon of Construction Managenent, Syste Next ,
the operafio J”¥H%ﬁﬂ%ﬁﬁrﬂfténwyﬁﬁhrﬁﬁwﬁﬂ’accugm&ﬁ&ﬁ&?iSﬁ ghltﬁétﬁresent
systemw || be desc¢ribed w th ref erence to Fi9§. 4.t0 ﬁl. 25 1.
Construction Pl anni QJQ§%ﬂﬂ§lng the display module ac in the '

construction management program 1l7a, a task schedule
and progress are displayed on the CRT 21 in the form of
a bar chart, based on the plan data 14c and record data
10 14b. This process will be described later in detail.
By executing the output module 17ad in the
construction management program l1l7a, it is possible to
perform generation of an implementation budget'document
(6 in Fig. 2) and table generation (7 in Fig. 2) based
15 on the plan data l4c and record data 14b stored in the
HD 14. A generated implementation budget document 9 is
displayed on the CRT 21, then may be printed by the
printer 22 or transmitted externally through the

communication unit 23.

20
[Operation of Conétruction Management System]

Next, the operation, displaying, and print-our
operation of the present system will be described with
reference to Figs. 4 to 21.

25

1. Construction Planning Stage
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-22- Fig. 4 is a flowhart show ng the process for

utilizing the present systemin the stage of “construction planning.
First, as an outline of a construction, the 5 location of the
construction, starting date and conpl etion date of the construction,
and a contract anount are inputted. Further, the nonthly |abor days,
standard daily |abor hours, and an overtine prem um coefficient of

| abor time are inputted and holidays are 10 specified. Then, plan data
s inputted for each work item and task as described above (S41). If
correction i s MBREeSsaA Y, a El GwdlsaXOrdtesing ahaenessayy (d42) .

Fig. 5 shows an exanple of a displayed screen for I nputting plan data
related to a woikizimgn thée epreseht 1dystemkin then dttegd icef d 51, a nane of
the work item which can be planned and inputted on this screen, is

I nput t ed. coldisuekbomp| plafmwivgt hat plan data is inputted for a

case where a |location consisting of sand or sandy soil on a nor nal
ground i s excavat edFHfRt degdbyrtlime ofa ettt dthes. |In the
field 52, a schedu]e for the work,itemis inpputted. In_the field 53, a
pl anned wer k YRFaFECR hRef et TPRSERIELIQR ] Br3YYing date angdtted. As the

consty ueki o 4ot BEGSL R3S of e coptPBLEER AR Attt POl e T
and the DRIGROTA0E PhoYPLéa CoRLTRE, $rll 3RS 1AKOE days,

standard daily labor hours, and an overtime premium
coefficient of labor time are inputted and holidays are

10 specified. Then, plan data is inputted for each work
item and task as described above (S841). If correction
is necessary, data is corrected as necessary (S42).
Fig. 5 shows an example of a displayed screen for
inputting plan data related to a work item (itémized

15 work). In the field 51, a name of the work item, which
can be planned and inputted on this screen, is inputted.
This example shows that plan data is inputted for a
case where a location consisting of sand or sandy soil
on a normal ground is excavated and dozed by a

20 bulldozer for 20 meters. In the field 52, a schedule
for the work item is inputted. In the field 53, a
planned work volume (herein, the unit is m®) is
inputted. As the construction work progresses, the
implementation date is displayed in the field 54; the

25 achieved work volume is displayed in the field 55; and

the percentage of work completed is displayed in the
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-23 - field 56. Fig. 6 shows an exanple of a displayed
screen for I nputting plan data related to a task. The screen has -

a simlar structure to that of Fig. 5. The nane of a 5 task is displayed
in the field 61; a schedule for the task is displayed in the field 62;
and a pl anned task volune is displayed in the field 63. Al though the
pl anned task volune is generally determ ned in advance according to

t he planned volume of the work item it 10 can be flexibly changed in
accordance with the condition in the construction site. As the
constructi on fi@ld Htogresses, the inplenentation date is displayed in
the field 64; the achieved task vol une i s diisplayed in the field 65;
and the percent ageFég. $5shguiss agogpeapde o ai sppryayefnsereeni EPy 66.
Differing fromthe above-descri bed mork i tem pl an data i nput screen,
the task pl aﬁ%&té'—ﬁnrgptﬁ ax e PF@éLa ed £ Pe§6§ﬂ<ce TP pPGEPEANRYRL a i nput

t bot t ! t f d 6 list pf
T 20 dl spl &y @ERIRT AT RS EPaed iuakt (1RF PReoF @ T osour ce

sel ected gr oorgl?ls?( séugltﬁs%i%% i r%ve;ﬁ%ceid c?ay th,s;c?l%ahl fgk,s%&,l%yed and a

standard Tes qua résource supply

quantity) 1 casic i Shlaredad SD3Hd eidithennl bhauanothEseatiasiy tles 25

are detern1ne e plann Itemin the
upper hi erar giyiundh 8 GBS SdENPlbhe field 63. Although the

planned task volume is generally determined in advance
according to the planned volume of the work item, it

10 can be flexibly changed in accordance with the
condition in the construction site. As the |
construction work progresses, the implementation date
is displayed in the field 64; the achieved task volume
is displayed in the field 65; and the percentage of

15 tasks completed is displayed in the field 66.

Differing from the above-described work item plan

data input screen, the task plan data input screen has
é resource supply pian data input section (bottom half
in Fig. 6). In the field 67, a list of resources is

20 displayed. In the field 68, a planned quantity for the
resource selected from the list (shown iﬁ reversed
letters) is displaved, and a standard resource supply
quahtity per day (daily resource supply quantity) is
displayed in the field 69. Although these quantities

25 are determined according to the planned volume of the

work item in the upper hierarchy, they can be flexibly
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- 24- changed. In a case of using resources other than

t hat listed in the resource list 67 for the task, a resource

addition button 70 is clicked. Then, a dialogue shown 5 in Fig. 7 is

di spl ayed. From a category displ ay section 71, a category of resources
(e.g., manpower, hire, expendable materials and so on) is sel ected.
Then, resources which belong to the sel ected category are read from
the resource master DB and displayed as a 10 |list 72 (Fig. 7) for the
task on which plan data is inputted in Fig. 6. ' Fig. 7 shows
an exanpl e of cRaflyegl. ayed screen in -a case where an expendabl e

mat eri al besi des manpower, hire, rental and the like, is selected as a
resource 15 categbnya tasesef ectingressourees icthe? tlanlithmayed,

and ready m xed concrete is selected fromthe resource list 72 as

shown in the $ébtedednr tbouresotireedlist 67 foyvthertkaskd aoreseusetect ed
resource (herein, read m xed concrete), cost is_displayed in the
field 74, an aggitaoni é‘&EFPPt yOf het etirked; spfhgrod § HisHOFuS|shors  and
the unit d a classificgatigon of the unit are al so , di_spl ayed. These
can be chahged® Ff9a /edfufiégplayedygfidm f HiRtedPrs SiSRYdYcked in this

state, the elecg d resource (ready m xed copcrete) IS added to 25
t he resource F?§§189 iﬁ’FFg?a SIRE ?23%8?8%§°ﬁ§y Be9 - MAIBAME t o t he

resource |isty {2, OL.8XL3LLIE LEEQUESES LA so on) is selected.

Then, resources which belong to the selected category
are read from the resource master DB and'displayed as a
10 1list 72 (Fig. 7) for the task on which plan data is
inputted in Fig..6. |
Fig. 7 shows an example of a displayed screen in
a case where an expendable material besides manpower,
hire, rental and the like, is selected as a resource
15 category, the selected resource list 72 is displayed,
and ready mixed concrete is selected from the resource
l1ist 72 as shown in the selected reéource field 73.
With regard to the selected resource (herein, ready
mixed concrete), cost is displayed in the field 74, an
20 availability factor is displayed in the field 75, and
the unit and a classification of the unit are also
displayed. These can be changed. If a resource
addition button 76 is clicked in this state, the
selected resource (ready mixed concrete) is added to
25 the resource list 67 in Fig. 6. New resources may be

added to the resource list 72, or existing resources in
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-25 - the list may be changed or del eted. ' Plan data is
inputted in the above-described manner. The |nputted pl an data can be
di splayed in a bar chart (S43 in Fig. 4). Fig. 8 is a flowhart 5
showi ng the process perforned in a subroutine for di spl ayi ng the bar
chart. It is determ ned whet her or not a bar chart display command is
received (S81), and If a display conmand is received, plan data 14c is
r ead fromthe HD 14 (or fromthe RAM 13 if plan data is not 10 yet
stored in HD) (S82). The read plan data 14c is converted to display
data and storggge i M éthandp B dttanged ot Sfdltett a 14d, together with a

di splay format which has been read froma CD-ROM in advance. Next, the
di splay data 14d i sPlbevelapedq S83jutared sirordde iabovieedelerivie@M 15 (S84) .
The image data stored tenporarily in the VRAM 15 is sent to the CRT 21
t hrough the Intaangr. Theadapditseidapdan( 535)’:1 can be displeygd dnskows a

di spl ayed exanple of a bar chart, pl anned schedul e of the work item
i s indicated ¥Ax £hamt (F43 {:ﬂa'tb’fg914)(hoﬂ150n13aﬂsd§sﬁéawphﬁé)‘: and a

pl anned chedul e of the task is_indigcated by_a blue graph 92
(horizontdl I§ ln@rhf‘eh%apr%?ﬁ P &P hidt i% outine€ ff& tj on of the

posi {1 ons of ST iﬂ‘gz"%eri% Ve Aeghe PREPAGH ottty
correspond tQ,,; 5 ¥OFKhd £ AlSH 4P Sudhd N eSS ! ssél)h,a"éﬂ‘& atree

if a display command is received, plan data l4c is read
from the HD 14 (or from the RAM 13 if plan data is not

10 yet stored in HD) (S82). The read plan data l4c is
converted to display data and stored in the HD 14 as
display data 14d, together with a display format which
has been read from a CD-ROM in advance. Next, the
display data 144 is developed (S83) and stored in the

15 VRAM 15 (S84). The iﬁage data stored temporarily in
the VRAM 15 is sent to the CRT 21 through the I/0O 18
and displayed (S85).

Fig. 9 shows a displayed example of a bar chart.

A planned schedule of the work item is indicated by a

20 gray graph 91 (horizontal dashed line), and a planned
schedule of the task is indicated by a blue graph 92
(horizontal 1ine).. The bar length and the horizontal
position of the bar graph are shown in correspondence
with the dates 93. The vertical positions of the bar

25 graphs in the right field 94 respectively correspond to

work items and tasks in the schedule list having a tree

This Sheet Has Been Rep

s - T




- 26 - structure in the left field 95. Mre specifically, the

bar graph 91 on the top of the chart indicates that the construction

i s schedul ed during March 30 and May 1. As the construction
wor k progresses, the bar 5 graph representing the work schedul e i s changed
from blue to red, indicating the ratio of tasks conpleted.

Therefore, if all graphs are shown in blue, it I ndi cat es that
construction work has not started. Furthernore, the bar graph
may be extended or 10 noved in the chart by pointing the bar graph with a

nmouse and pegteugtogediagtaedidEepfoptaagbon. Mdre speci®ically, ithd such
operation on the bar chart, val ues in the schedul e-input fields 52 and
62 in Figs. baandréph 91 ahsthehaopeofl thet bkartoindichyespehati nhet he bar
15 graph on the chart, work itens and task schedul es may be pl anned
efficiently. constructlonFmstaehﬁduéedbéurmhqrMerth3Beandsyaxyéd for each
resource. Fig. 10 shows an exanple of a displayed bar chart for each
resource. 20 Assthe| gpnebrecgion werk BFAgresaps. 1bhe(BsEi zont al

dashed I| i ndj cates a resourc sch ch resource -
cat egory, anarﬁﬁb Bﬁﬁéeﬁﬁaﬁﬁnﬁoﬁge 8g#hEFP?§H¥§|1F|ﬁE?n9ﬁﬂu IP8s a

20U 20 SUDBICSERUS s ohinS bl FARNRCEE ESGER a1 25K 1
in corresponggnce AabLh 182,931 §3a088  allCshown in blue, it
indicates that construction work has not started.

Furthermore, the bar graph may be extended or

10 moved in the chart by pointing the bar graph with a
mouse and performing drag and drop operation. In
parallel with such operation on the bar chart, wvalues
in the schedule input fields 52 and 62 in Figs. 5 and 6
also change. In other words, by operating the bar

15 graph on the chart, work items and task schedules may
be planned efficiently.

Furthermore, bar charts may be displayed for each
resource. Fig. 10 shows an example of a displaved bar
chart for each resource.

20 Similar to Fig. 9, the gray graph 101. (horizontal
dashed line) indicates a resource supply schedule for
each resource category, and the blue graph 102
(horizontal line) indicates a resource supply schedule
for each resource necessary for the task. ?he bar

25 length and the horizontal position of the bar graph are

shown in correspondence with the dates 103. The
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-27- vertical positions of the bar graphs in the right field

104 respectively correspond to the resource categories - and resources
necessary for each task in the resource supply schedule lIist having a
tree structure in the 5 left field 105. Simlar to Fig. 9, the bar chart
enabl es easy task scheduling in order to efficiently uti-lize the
resources, in a case where the sane type of resources are used for

di fferent tasks. For instance, it is possible to easily schedul e such
that no nore 10 than three special drivers are necessary, by adjusting
the overl aps V6 tifalh Rosgtdsms afotthe par grapys in tﬁ@sﬂﬁh@ tf&eé@nerate a

chart havin tes in the hori zont.al axis and the quantity.of supplied
resour ces ! qﬁ?Qﬁ%Wﬁ%¥ﬂ°9£¥q§pQH§ §ﬁoﬁhﬁh§e§SPF§ﬁcEaSFgP%ée S15

vertical bar i %esour 3 klie%%‘%%ﬁfy b Lale W 47 ens peBRlrberny o, °
il e the barghatt Mheaute AR EEG s BBUELLLE Sl e Pl an is

adj ust ed cessary an IS TIXe user ects

(544) wheghen it nolery a@neélgmfﬁeatw& | §CMELLSPAP chartDe oul putted
I f output is selected, a coman generafing a planned statement of

items is senteraPAds easy tHik RIcHURA isl@tiamerted tot eFFicseatiymary of
data for each work item and each task, obtained in the planning 25

stage. Fig. LkidHows Ak edymire s, t:JﬂBapba@leedrhere thkakamentype oifens.
Wrk itens and respective vol unes, .

resources are used for different tasks. For instance,
it is possible to easily schedule such that no more

10 than three special drivers are necessary, by adjusting
the overlaps of the bar graphs. Note that it is
possible to generate a chart having dates in the
horizontal axis ana the quantity of supplied resources
in the vertical axis, to show the variance of the

15 supplied quantity of each resource. In this case, the
chart may be a vertical bar chart or a line chart.

Referring back to Fig. 4, while the bar chart of

a plan is being displayed (S43), the plan is adjusted
-as necessary. When the plan is fixed, a user selects

20 (S44) whether or not a planned statement of items is to
be outputted. If output is selected, a comﬁand for
generating a planned statement of items is sent (S45).
The planned statement of items is a summary of data for
each work item and each task, obtained in the planning

25 stage. Fig. 11 shews an example of the planned

statement of items. Work items and respective volumes,
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-28 - costs, schedul e, resources, respective quantities and

costs are shown in a table. Referring back to Fig. 4, selectlon
is made as to whet her or not an inplenmentation budget docunent is to
5 be submtted (S46). An inplenentation budget docunent is submtted
for the purpose of reporting the anount of profit cal cul ated by
conparing the contract anmount with the actual cost required for the
‘construction. Fig. 12 shows a di al ogue di spl ayed when a conmand for
10 outputting an inplenentation budget docunent is sent in step $46.

In the fieldcddts, tE%h@@thOfrQ%BﬁEéEb“grégﬁectlve'Q@éﬁ@?@ié&'&ﬂdbUdQEt
docunent is |nputted Then, current status in which the budget

docunent is costsgg@@rgh@qnlgnsaleabga,fron1the sel ection buttons 122. 15
More specifically, before receiving orders, "prelimnary plan" button
I's sel ected. AfterRe€eerihggback torHegs apdsbkéotiorstibs tmande tde to
construction, "initial pl an™ button is selected. In a case where the
plan is wblk&hged oaf hett shaitpigmehtatdonst budgebndocwhemgeinfto20 plan”
button is selected, and the nunber of tines changed is inputted. After
the const¥ ucbeosupbmitted d6pl et edin imialementtatbian Rudstetdsiqumens
cal cul ated and reported in the |nplenentat|on_bud et docunment. In
this case, "d4&teMbRdktedydorokhpsPyEPEEeeff reporting gh$gamq@n§h@ﬁs an

outputted | npl eqent athon,bydget, .. docurent, The tinitial plan &y colum

the actual cost required for the construction. Fig. 12
shows a dialogue displayed when a command for

10 outputting an implementation budget document is sent in
step S46. In the field 121, the date of generating the
implementation budget document is inputted. Then, the
current status in which the budget document is
generated is selected from the selection buttons 122.

15 More specifically, before receiving orders,
"preliminary plan” button is selected.l After receiving
orders and before starting the construction, “initial
plan” button is selected. In a case where the plan is
changed after starting the construction, “change of

20 plan” button is selected, and the number of times

| changed is inputted. After the construction is
completed, the final amount of profit is calculated and
reported in the implementation budget document. In
this case, “settlement” button is selected.

25 Fig. 13 shows an outputted implementation budget

document. The “initial plan 1” column 131 and the
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-29 - “initial plan 2" colum 132 are provided to ascertain

the changes in various costs and profits caused by a - change of pl an.
The amount difference is shown in the colum "2-1". 5 The
above-descri bed pl anned statenent of itens does not have to be
outputted in the order of the flowchart in Fig. 4, but nay be
outputted at an arbitrary timng. 10 2. After:Construction

Fig. 14 is a flowhart show ng the process - performed by using the
present system after construction work is conpl et ed. After

starting the oQRstliual ifAkn 2OCLd uddl @30S artSpkBRuEadtbNadcdathyn! eport
(S141) to manage the progress of the construction. The daily report

may be | Rl ic@dngpelse imakiay ioliso wgls tshangoprufi st catisedi by2a.

Fig. 15 shows a di al ogue displayed on a screen in a case where daily
report input ichangemafdedan.n Fheg. akdunt 29i f Eéremne el sustervat b ltldenot es a
date input field where the date corresponding to the contents of the
dai ly r egodumns “@dfn. The date can be flexibly changed. In
accordance with the change, the task |ist 155 and resource list 158
whi ch will35be descrThed erdgseribsdcpangeed shata@entepfl 1bemsuwhet her

today is a working day or _a holiday is.indicated. In_the initial
setting, does not have to be outputted in the order of the

flowchart in Fig. 4, but may be outputted at an

arbitrary timing.

10 2. After Construction
Fig. 14 is a flowchart showing the process
performed by using the present system, afte;
construction work is completed.
After starting the construction, record data is
15 inputted in a daily report (S141) to manage the
progress of the construction. The daily report may be
inputted externally through the communication unit 23.
Fig. 15 shows a dialogue displayed on a screen in a
case where daily report input is commanded. In Fig. 15,
20 reference numeral 151 denotes a date input field where
the date corresponding to the contents of tye daily
report is shown. fhe date can be flexibly éhanged. In
accordance with the change, the task list 155 and.
resource list 158 which will be described later are
25 changed. In the field 152, whether today is a working

day or a holiday is indicated. In the initial setting,
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-30 - Sat urday and Sunday are set as a holiday, and other days
are set as working days. However, this can al so be changed. In the-
field 153, today's weather is i nputted. The field 154 is a nmenorandum
field where 5 comments regarding the daily task or the like are

freely inputted. The task |ist 155 showi ng the tasks to be

I npl emented on the day is derived fromthe plan data. If the task is
to be inplenmented (or has been 10 inplenented), the check box on the |eft
is ticked off (clicked by a nouse). Tasks listed on the task |i st

155 may be debtgt@fasy andegihdst ABY beragded héDIUAPE and o¥REk itemtree
of the plan data to the task list. The vol unme of task conpleted can be

inputted in tdeysodey' set lds wotkikg fd&ysl. 153wekiea ,valhine dapuitsasl in the
field 156 corresponds to a volune of tasks achieved on the day.

The val ue i n baechamyed 157 dthe He eddnilSx,i wodegt ‘lenavesfther ig asks
corresponds to the achieved task volunme 65 in Fig. 6. This exanple
shows that neimperbede e rigwlid Mo Ks 20 mdmarargimmifdel)d ofheatreé veway i s
i mpl emrented on March 30. . Since the cumul ative volunme of tasks

i ndi cat es 0 | ¢orments regardipgethasfahby Fask Q¥ fhedldretdse day.

Ref erence nungral _ 158 denotgs a list of resources required for the
task sel ect ed"¥PoHYt He&PEEERItist. 25 When the resource is supplied, the

check box is tickedy . off;; Welseagh fesouice § gkl ckgd,of f on the
implemented on the day is derived from the plan data.
If the task is to be implemented (or has been
10 implemented), the check-box on the left is ticked off
(clicked by a mouse). Tasks listed on the task list
155 may be deleted or a new task may be added from the
wérk item tree of the plan data to the task list. The
volume of task completed can be inputted in the today’s
15 volume field 156. The volume inputted in the field 156
corresponds to a volume of tasks achieved on the day.
The value in the field 157 for the cumulative volume of
tasks corresponds to the achieved task voluﬁe 65 in Fig.
6. This example shows that maintenance and repair work
20 for 100 m® of driveway is implemented on March 30.
Since the cumulative volume of tasks indiéates 0 in Fig.
15, the task has just stafted on that day.
Reference numeral 158 denotes a list of resources
required for the task selected from the task list.
25 When the resource is supplied, the check box is ticked

off. When each resource is ticked off on the resource
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-31 - list 158, the quantity of each resource supplied on t hat
day is inputted in the field 159. This exanple shows that 25 nferr] of
crushed stone for road is supplied: for the naintenance and repair work
for the driveway on 5 March 30. The field 160 is a | abor hour input field
where a schedul ed hour and an actual work hour are i nputted for each

task. Labor hours can be displ ayed in a bar chart by clicking the tine
chart button 161. Fig. 16 shows a tinme chart for each task. As can be
10 seen fromFig. 16, the scheduled hour is showm in a bl ue bar graph

164 (hori zontglgd i1, %tﬁeﬂeﬂﬁ'of cachVds HRiHe Isapghqwa iom @ green bar

graph 165 (hatchi ng), I n association with each task (left colum 163).

When the dai lghdtepRiy iPBHput P alrd fidld 159.updpie Exéhpnel62 in Fig.
15 is clicked to update the data (S142 in Fig. 14). Wen the record

data is shpoat arhatt B85 di’spFayedshed sbaneé fbsorshdniessupplied?

shows an exanple of the bar chart displayed in step S143 in Fig. 14.
Aft er const r Ui drhe snasitrevarethcd fand repadopmbrdatfar $hiendotitvesayt fom t ask
bar graph 171 is di splayed in blue 171la (horizontal line) and red 171b
(vertical 5l A@raly Ikpr 8hentiehd poPt isna( Labps)henr inputafkeldonpl et ed.
The ratio of the red bar graph with respect to the entire bar graph

i ndi cates t h&hs¥ %raeﬁhe!gﬂcﬁd e A8 an @Rl Mordr HOMT1AXe hat chi ng)

I ndi s days the task is i ted
dicate y utteéig%r eaéﬁ) Iﬂi Labor hours can be displayed

in a bar chart by clicking the time chart button 161.
Fig. 16 shows a time chart for each task. As can be

10 seen from Fig. 16, the scheduled hour is shown in a
blue bar graph 164 (horizontal line) and the actual
work hour is shown in a green bar graph 165 (hatching),
in association with each task (left column 163).

When the daiiy report input is completed, an

15 update button 162 in Fig. 15 is clicked to update the
data (S142 in Fig. 14). When the record data is
updated, the displayed bar chart also changes. Fig. 17
shows an example ef the bar chart displayed in step
S143 in Fig. 14. After construction is started, if

20 record data is inputted, the task bar graph 171 is
displayed in blue 17l1a (horizontal line) and red 171b
(vertical line) to represent the portion (ratio) of
tasks completed. The ratio of the red bar graph with
respeet to the entire bar graph indicates the progress

25 of the task. A green bar graph 172 (hatching)

indicates days the task is implemented.
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- 32- Fig. 17 shows six bar graphs representing tasks. The
top task bar graph 171 indicates the foll ow ng I nformati on: -

-a task using a bulldozer weighing 15 tons and 5 having 14 horsepower is
schedul ed during April 23 and May 2; -Wrk was done on
April 23, 24, 27 and 28; and -three-quarters of the task has
been conpl et ed. 10 As descri bed above, since the record data
inputted in the daily report is displayed in the bar chart, the task
progress can easily be ascertai ned. Simlar to the planning stage, a
bar chart can be Figdi spl anesfoixepsh Grashs Gfefisdferitiing Yskd n this
15 case, the ratio of an actually supplied quantity with respect to a
pl anned suppl $hguaspi tisksbdirsgrayrdi?h indicaltéd etlentfcblawisng By this, the
ratio of supplied resource quantity can easily be ascertained. Note

t hat t heidEephayédneol or of the bar graphs can be freely 20 changed.
By clicking a date field 173 with a nouse, nmont hl'y or annual bar
chart can be di spl ayedtaghi ysing af@éll@‘?%ﬁ’ésw%%yl%sje?tﬁ%?ﬁ dndrogress in
a long-ter construction. Moreover, i ckipg a daxe mnth a 25
nouse, e5m daPRyiRgpdet hPﬁEﬁPOH?EI bﬁu%"](*?‘?‘gle‘iﬁ%la%g PPril 23iapt ayed.

May 2;

-Work was done on April 23, 24, 27 and 28; and

-three~quarters of the task has been completed.

10 As described above, since the record data
inputted in the daily report is displayed in the bar
chart, the task progress can easily be ascertained.
Similar to the planning stage, a bar chart can be
displayed for each resource ksee Fig. 10). 1In this

15 case, the ratio of an actually supplied quantity with
respect to a planned supply quantity is displaved in
different colors. By this, the ratio of supplied
resource quantity can easily be ascertained. Note that
the displayed color of the bar gréphs can be freely

20 changed.

By clicking a date field 173 with a mouse, a
monthly or annual bar chart can be displayed. This
facilitates easy assertion of progress in a long-term
construction. Moreover, by clicking a datelwith a

25 mouse, the daily report input dialogue (Fig. 15) may be
displayed.
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- 33 - Ref erringback to Fig. 14, various tables may be

out putted according to the updated record data (S144). - Thi s process
may be executed prior to the bar chart di splay process (S143). 5

Fig. 18 is a flowhart show ng the process perfornmed in a subroutine
for outputting a table. ' First, a table to be generated is selected on
a table sel ection screen (S180). Next, it is determ ned whet her
or not a daily report is to be generated (S181). 10 |If-a daily report is
not to be generated, the control proceeds to step S183, while if a.
daily report is to Referringebatrt €d, rife Tontvari@iscesiobes andy epe S182. I n
step S182, daily report data is read out of the record data, put
the data i n t batbotted etcardingy tootker epdatedndecdfd dataufSk44) . Qut put
may be performed by a printer or may be transmtted on-line. Fig. 19
shows an exanfhdsobracess mgyi by e¥ponteduppier Thethieibyrrehart may

I ncl ude all . information inputted in the dial ogue shown in Fig. 15.

In step 8183,dP§H1§Yd§F@Fﬁ§ﬁedsaﬁéﬂher or not a 20 work-item zed resource

quantity t?ble is to, be %rated |f the, resource quantity table is

not to be geneFéﬁedlstﬁé BohtPBFRRTbCEROWIRG TRRQ PLRABSSS | the

resource quantity table.is to g- gnera ntro proceeds to
wERY

step S184 wheP&YAOFRGCe 1T AP éneZEOﬁl8ﬁﬁgﬂg€é§%u?cga2ﬁﬁply quantity,
an actual resQuLee . ¢ 34RPLY BUabhbYar8aCP8t sEBLLPRECOL M PELPEANNI NT

st age
selection screen (S180). Next, it is determined

whether or not a daily report is to be generated (S181).
10 If a daily report is not to be generated, the control
proceeds to step 5183, while if a daily report is to be
generated, the control proceeds to step S182. In step
8182, daily report d;ta is read out of the record data,
put the data in the férmat of a daily work report and
15 outputted. Output may be performed by a printer or may
be transmitted on-line. Fig. 19 shows an example of a
daily report outpﬁt. The daily report may include all
information inputted in the dialogue shown in Fig. 15.
In step S183, it is determined whether or not a
20 work-itemized resource quantity table is to be
generated. If the resource quantity table is not to be
generated, the control proceeds to step S185. If the
resource guantity table is to be generated, the control
proceeds to step S184 where a table, including a
25 planned resource supply quantity, an actual resource

supply quantity, a cost estimate in the planning stage
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-34 - and an actual cost, is outputted with regard to a

specific work itemduring a specified period. CQutput may either be
performed by a printer or transmtted on- line. Fig. 20 shows an
exanpl e of the work-item zed 5 resource quantity table. In step
S185, it is determ ned whether or not a nonthly resource supply table.
Is to be generated. If a nmont hly resource supply table is not to be
gener at ed, t he tabl e output process ends. If a nonthly resource 10
supply table is to be generated, the control proceeds to step S186.

where a nont bhy kASQUEGA1SEBRLY 94aBhib¥tted wiEhOHEBHEHeﬂoiB a table based
on the nonthly data in the record data. Fig. 21 shows an exanple of an

out putt ed noppBkY fliesQui-ke isepPBuriall & spdtified pdletiedlhaputpecf| onwchart
shown in Fig. 14 is nmerely an exanple of a table output process. Thus,
t he pr omays etthdet benparifigrinall pyganprahter of tpankmitted on- to be
performed in this order., Moreover, the above- descri bed tables may be
si mul t aneousllygneut piity ed20 oshowd ammyekample pef t e aroxin-btdénizedy tim ng.
Tabl es outputted in the aforenentioned manner sufficiently serve
as an of f ci EPspepeet uFREiEVottablaere i nput of daily report data

achi eves an easy generation_of an accurate_official report. 25

As has been descri BBdSEBBvE183ccoFdifigiebernened whetRernPreRBEdAeNt

| anni n nstr i on n n .
pta 9 COm%%tﬁi& %esg%r%%eg%pgly table is to be generated. If a

monthly resource supply table is not to be generated,
the table output process ends. If a monthly resource

10 supply table is to be generated, the control proceeds
to step S186 where a monthly resource supply quantity
is outputted in a table based on the monthly data in
the record data. Fig. 21 shows an example of an
outputted monthly resource supply table.

15 Note that the flowchart shown in Fig. 14 is
merely an example of a table output process. Thus, the
process of determining table generation is not limited
to be performed in this order. Mpreover, the above-
described tables may be simultaneously outputted, or

20 may be outputted at an arbitrary timing. Tables
outputted in the aforementioned manner sufficiently
serve as an official report. Therefore, mere input of
daily report data achieves an easy generation of an
accurate official report.

25 As has been.described above, according to the

present embodiment, planning, construction management
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- 35 - of the construction site, and generation of a report .
can be integrally perfornmed with easy operation wthout I nconsi st ency.
Furthernore, since the progress of construction can be readily
ascertai ned, construction 5 managenent can be properly executed.

Not e that although the progress of a construction work is expressed by
different colors of bar graphs in t he present enbodi nent, ot her

drawi ngs or graphs may be utilized as long as a schedule of a task
and an 10 achieved ratio of the task are shown. For instance, t he

achi eved ratiggotng E%ﬁ%tﬁ?ﬁkﬁtgéneémﬁsSﬁﬂdb?enerati?Bﬁme ng Aegbpph texture
fromthe bar graph end, or by the position of a boundary line, or by

varying col or can bedgngebyadlyhperitbriba Rathgeadh. oberadbesAvRELthaural ue
15 indicative of the achieved ratio of the task nay be di spl ayed

I nsi de the baingbaphstency. Furthetmhdes nosincacods drupgteasd ef present
enbodi nent , a daily volune of task conpleted is inputted for each
task in the debhgtreption Whenbeheebdilyhastertained, deepbbyedtian

cunul ative volunme of task conpleted is di spl ayed with respect to each
task. HoweVermagagepent capobgnbroperdykessrptetded may be inputted for a

group of tasks, and the cunul atjve_volunme of task conpl eted may
be shown by a bar gNapR FbAteadkhgrghpthe Pregxess,gf a corstryggion

' >
Enbodi ment work is expressed by different colors of bar graphs in

the present embodiment, other drawings or graphs may be
utilized as long as a schedule of a task and an

10 achieved ratio of the task are shown. For instance,
the achieved ratio of a task may be expressed by
changing a graph texture from the bar graph end, or by
the position of a boundary line, or by wvarying color
density or hue in the bar graph. Furthermore, a value

_15 indicative of the achieved ratio of the task may be
displayed inside the bar graph.

Furthermore, acc.ording to the present embodiment,

a daily volume of task completed is inputted for each
task in the daily repoft. When the bar chart is

20 displaved, a cumulative wvolume of task completed is
displayed with respect to each task. However, daily
volume of task completed may be inputted for a group of
tasks, and the cumulative vélume of task completed may
be shown by a bar graph for each group of tasks.

25

<Second Embodiment>
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-36 - Next, a second enbodi nent of the present I nventi on
w Il be described with reference to Figs. 22 to 31. The second

enbodi ment includes, in addition to - t he constructi on nanagenent system
according to the 5 first enbodi nent, the network di agram generation
function and the stacking and | eveling functions which - w il be
described later. Since the other structures are the sane as that of
the first enbodi nment, description thereof will not be repeated. 10

In the second enbodi nent, a |link between tasks is set when pl an data

is inputted in stegeddd, i dddbnd embodimbift ldfeHRebwaaanasks connects a
task A, a precedent task B which nust be inplenented prior to

i npl enent i ng inventih KL Ave aluk dr i abis irdfastenGeMticC IFigan e 15

i npl emented only after the task A is conpleted. For one task A a
plurality of {oekdemhe askond ambodiment incplidesl i iy afidsubsaquent tasks
C may be linked, or task A may be linked wth no task B or task C

Fig. 22 showstha eomsipiechion mangoement mystmmeaecordindThe $dveeen shown in
Fig. 22 is displayed by selecting a task fromthe schedule |ist having
a tree stPuctifest rembodinent | dfhe Mefwpds dingnayn gener@tdescuting a |ink
setting command. n the field 221 in Fig. 22, an operation

subject 25 Funckiop aﬁ‘:‘é‘?ﬂ.thJF SARHeingARe  leveldng fmcddoas v ichk
setting is disp pYed. s L SPISYE N dfes MO e A%k Re? structures
are the same as that of the first embodiment,
description thereof will not be repeated.
10 In the second embodiment, a link between tasks is
set when plan data is inputted in step S41 in Fig. 4.
The link between tasks connécts a task A, a precedent
task B which must be implemented prior to implementing
the task A, and a subsequent task C which can be
15 implemented only after the task A is completéd. For
one task A, a plurality of precedent tasks B and/or a
plurality of subsequent tasks C may be linked, or task
A may be linked with no task B or task C.
Fig. 22 shows an example of a link setting screen.
20 The screen shown in Fig. 22 is displayed by selecting a
task from thelschedule list having a tree structure in
the left field 95 in Fig. 9 and exécuting a link
setting command.
In the field 221 in Fig. 22, an operatibn subject
25 is displayed. In other words, a task subjected to link

setting is displayed. Displayed in the field 222 is a
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- .37 - hi erarchy of the work item to which the task bel ongs.

In the field 223, a |ist of precedent task links is di splayed. In Flg
22, "l ongitudi nal underground drai nage type 1" and "l ongitudi nal
underground drainage 5 type 2" are set as the precedent task |inks of the
operation subject "sedinent". In other words, the screen indicates
that the sedinent work can be I npl emrented only when these drai nage

wor ks are conpl eted. Moreover, in the systemaccording to the 10
second enbodi nent, by selecting with a left click, a task fromthe

schedul e |i st Hi@k'a%:}ﬁr gfeandd fidillUi®dn) to whik@ kbt thbRl BeQ8nbB.Fig. 9
and clicking the right click, while di splaying the link setting

di al ogue in 1In dHey.fidAd @236l %ctlaﬂ;tt ask peaedentetask dipkscégent task
15 [|ink. When a task is selected fromthe precedent task

link |ist 223 cpltayed .t h&npFégedan taskglitnéisahcehdergrolmdton 224 is
clicked, the selected task is del eted fromthe precedent task |ink
list 223. Furtdverimsgs tiype 20 ande “fliosigd t2@8nad yodesquennd: drrihagk | i st
i s displayed. Simlar to the button 224, a button 226 is_a cancel
button for3deltéfang a ax8 datedss iheeprasedensk trskk links pEokhehe
subsequent task link |ist 225. To_register such task link data

whi ch has beePPeaftion s]q#)thgg: aFGAEIEEL i bR FERAEIYOHAS hetRP 14, a fiel d
representing a cproeler};[ eirncJ[J.caq;[ hertha Sli'jl e£.me%r O\{vog:%dcan_ be

implemented only when these drainage works are
completed. Moreover, in the system according to the

10 second embodiment, by selecting with a left click, a
task from the schedule list having a tree structure in
the left field 95 in Fig. 9 and clicking th? right
click, while displaying the link setting diélogue in
Fig. 22, a selected task can be set as a precedent task

15 1link.

When a task is selected from the precedent task
link list 223 and then the precedent task link cancel
button 224 is clicked, the selected task is deleted
from the precedent task link list 223. Furthermore, in

20 the field 225, a subsequent task link list is displayed.
Similar to the button 224, a button 226 is a cancel
button for deleting a selected subsequent task link
from the subsequent task link list 225.

To register such task link data which has been

25 set in the above-described manner in the HD 14, a field

representing a pointer to other tasks'mayzbe'provided
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-38 - In each record of the task table 324 in Fig. 32.

Next, when a network di agram di splay conmand is executed, a network

di agram whi ch reflects the |inks set in the foregoing process, is
generated and 5 displayed. By displaying the network diagram relative

rel ati ons between the tasks inputted as plan data can be easily

vi ewed. Fig. 23 shows an exanple of a network diagram

di spl ayed on a screen. In the construction nanagenent 10 system according
to the second enbodi nent, a percentage of work conpletion graph 232 is

di spl ayed in ijpat@ldnlrecord Wit RuheaRa! Wabiedagr am 234. 3he percentage of
wor k conpl etion graph 232 can show both a pl anned percent age of

work conpl eti on angfextGUuiieat bV acpRbeRNEABgran WREKlakScemiiRhat ien.

The network di agram 231 and t he percent age of wor k conpl eti on graph
232 are showexeruwredsl end@etwiorkmdiagramlwdriehoreflehesviheaihdnkefl t he
percent age of work conpletion can be visually assured, while referring
to 20 the ta&sks in theodloregaimot rogesaoer ksdoggeaated and Fig. 24 is
a network _diagramextracted fromthe screen view shown in Fig. 23.

The netwo?k @ilg@lameichc| Biedigphavéngqthe netyork (diqgeami rekatbvieents of
work item tasks, and the 25 task period, and an arrow 242 indicative of

t he seqFeiedd oS HREWRSK thee fepkgskaputted as plan data can

be easily viewed.

Fig. 23 shows an example of a network diagram

displayved on a screen. In the construction management
10 system according to the second embodiment, a percentage

of work completion graph 232 is displaved in parallel

with the network diagram 231. The percentage of work

completion graph 232 can show both a planned percentage

of work completion and a cumulative percentage of work
15 completion.

The network diagram 231 and the percentage of
work completion graph 232 are shown in a caiendar form.
Therefore, the variance of the percentage of work
completion can be visually assured, while referring to

20 the tasks in progress in the network diagram.

Fig. 24 is a network diagram extracted from the
screen view shown in Fig. 23.

The network diagram includes a node 241
indicative of the contents of work item, tasks, and the

25 task period, and an arrow 242 indicative of the

sequences of the work items/tasks.
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- 39 - The node 241 incIUdes a work item node 241a and a

task node 241b. In Fig. 24, the work item node 241la is repr esent ed by
acircle while the task node 241b is represented by an ellipse. The
node nunber for the 5 work itemis displayed in the work item node 241la,
and in the neighbor of the work item node 241a, the name. of t he
work item and the nunber of days schedul ed for . I npl enenting the work
(the nunber of days the work is actually inplenented is displayed in

parenthesis) are 10 displayed. Shown in the task node 241b is the task

nunber (center in thhelddpse)l tikr 1t@dd @StworkSKtem noSleariuilag agh@y awi th 0O
being the day of construction start (top in the ellipse) (hereinafter

referred to astddie node 2HIDJ eTh Ftgrt 2Ag dhg) woakditbm hatlesR4flasks
starting 15 day with O being the day of construction start (bottom

in the ellipseedtesaitad thy a efisraled whilas thee Haatkestode 241t drst i ng day) .
Note that the count of days is a count of working days fromthe O
point, i.e., cepressnteth by an Rldkingsy dfe nedehrunbeghber &het he t ask
node 241b, 20 the nane of the task and _the nunmber of days schedul ed

for inpl em@nt iWRFX H-emiske (dHPlanas rinithmponkd tegspode 241a  @ndy |y

ar T ow 2425 shoh SHF HCEHPY 4 qtrwﬁsv&%swfm Bods ghl e s gpme of

representing the |Links 5ol i F e RRumber S5, SRR, S 11 2

implementing the work (the number of days the work is
actually implemented is displayed in parenthesis) are
10 displayed. Shown in the task node 241b is the task
number (center in the ellipse), the earliest task
starting day with 0 being the day of construction start
(top in the ellipse) (hereinafter referred to as the
earliest starting day), and the latest task starting
15 day with 0 being the day of construction start (bottom
in the ellipse) (hereinafter referred to as the 1ateét
starting day). Note that the count of days is a count
of working days from the 0 point, i.e., construction
starting day. In the neighbor of the task node 241D,
20 the name of the task and the number of days scheduled
for implementing the task (the number of days the task
is actually implemented is displayed in parenthesis)
are displayed.
An arrow 242a shown in a solid line indicates a
25 task relation representing the links set in Fig. 22,

while an arrow 242b shown in a dotted line indicates a
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-40 - - margi n dates (float). Furthernore, when the network
diagramis displayed as shown in Fig. 23, a dial ogue 233 i's displayed
to enabl e vari ous commands. The di al ogue 223 shown in Fig. 23 includes
ten commands as 5 an exanple: initialize network diagram raise/lower the
hi erarchy | evel to be displayed; recal cul ate percentage of work
conpletion; display critical path; correction by I eveling nethod,
stacki ng cal cul ati on; display | eveling chart; display stacking view,
and task list. 10 If the command "display critical path" is

sel ected fromphbgifli aheade (233acd. Crﬂdféﬁérﬁﬁﬁélemaaﬁﬂthe net¥drdv i n Fig.
24) is derived fromthe float and the set links. In Fig. 24, the task

node nunbers diagramefik] dieplLbh¢ear as5ERowho6iRrFid| e23 ] % edidI@geenst r uct
the critical path. 15 The network di agram may be gener at ed

aut omat i cal | y28Boidsptdeplayad &bt enabhe yanicasi oommdnds. THee bar chart
described in the first enbodi nent. Conversely, wth a set period of
tasks and |indaloguep@RieshowheinaBky, a3 nénobvdedi bep apommgnde gener at ed
20 with the earliest startin for all the tasks. An arbitrary plan
may al so be nﬁéee6ﬁm§&éh héﬂaéﬁklaﬁa§?§WPrk dl%®r§mtf¥¢¥gﬁéﬂ@@SR Hede to
the latest starting When the "stacking cal cul ati on" conmand

is selecPéBrPFSHVtﬁévﬁiaF8g9§ §3§P1%Y§@ack?%©19? ?i Rpre§tage

di al ogue shown_in Fig. 25.is.,displa A res e subjected to
stacking is s@ﬁe@?ﬁ% FP899?§é0Pe58ﬁ¥Egay crfefcal patn; Sortection

by leveling method; stacking calculation; display
leveling chart; display stacking view; and task list.

10 If the command “display critical path” is
selected from the dialogue 233, a critical path (thick
arrow in Fig. 24) is derived from the float and the set
links. In Fig. 24, the task node numbers
2—3—-254—-55—-6—8—59—12 construct the critical path.

15 The network diagram may be generated
automatically from plan data, after the generation of
the bar chart described in the first embodiment.
Conversely, with a set period of tasks and links
between the tasks, a network diagram may be generated

20 with the earliest starting day for all the tasks. An
arbitrary plan may also be made on such network diagram
by shifting a task node to the latest starting day.

When the “stacking calculation” command is
selected from the dialogue 233, a stacking view display

25 dialogue shown in Fig. 25 is displayed. A resource

subjected to stacking is selected from the resource
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- 41 - list 251, and the planned days, the earliest day, or :
the latest day is selected fromthe stacking day button 252, then the
K button 253 is pressed. By this, a stacki ng view showing the daily
guantity of the 5 selected resource is displayed (Fig. 26).

Fig. 26 is a stacking view showi ng the daily nunber of general workers
i n the construction plan in the network diagramof Fig. 23. The . '
quantity of resource for each task is represented by the boxes 261.

10 The nuneral 262 in the box 261 corresponds to the task node

nunber . list 25hhe drﬁﬁ@ﬁé%l%%&re@s@&%q Byiet Barstiaski agyyi 8w i s
not evenly distributed for each work day. In a case where the resource

di stribution the neiteaftf iddyerils fs@lected tfhenc ahet suatkbngwdalk, bubeon
"correction by leveling met hod” command is selected fromthe dial ogue
233 in Ri52 ,23hely the OK bt troms @%3c e sdipsesskdt | dBy celmidhe a

averaged. The leveling is realized by shifting the starting date of

t asks ot her tHackimsseriiqw tsfhowimna ithel daildy paentitakpfigthevant age of the
float, so_as to keep the maxi mum_resource quantity |ower than the
“quantity 0 seleahrfedespunce dsedispdavedstEAge, 2hdfterring to Fig.

26, three general warkers agre required on,hbvggbec 9 anﬂ 10. Provided
that other days reddiSre28niy GnETasKIgEn¥isl FOPWLRI Fheidati¥iticient to

increase the  mbed WP Y%l Yid:Wers S n! YR BB BcEbheEILAg  hhe plan
the network diagram of Fig. 23. The quantity of
resource for each task is represented by the boxes 261. .
10 The numeral 262 in the box 261 corresponds to the task
node number.

The resource represented by the stacking view is
not evenly distributed for each work day. In a case
where the resource distribution is not efficient for

1S the construction work, the “correction by leveling
method” command is selected from the dialogue 233 in
Fig 23. By this, the resource distribution can be
averaged. The leveling is realized by shifting the
starting date of tasks other than those in the critical

20 path, taking advantage of the float, so as to keep the
maximum resource quantity lower than the quantity
demanded by the user. For instance, referring to Fig.
26, three general workers are required on November 9
and 10. Provided that other days require only one

25 general worker, it is inefficient to increase the

manpower only for the two days. By correcting the plan
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-42 - with the leveling nethod, the plan can be automatically

changed to keep the nunber of general workers to two at t he nost.

Fig. 27 shows an exanple of a correction dialogue 5 using the |eveling
nmethod. In the field 271, priorities are set for the tasks (tasks to
be prioritized are set). In the field 271, a paranmeter to. be used
I n PERT (perfornmance evaluation & review techni que) calculation is
selected. In the present 10 enbodi nment, a designated task, a task with few
t ot al float, a task requiring shor t time, or a task requiring

long tine areyseheehabheyednLNREEREE, thE Siah0GMe be aut@faeiirly 272
for setting a resource subjected to the | eveling correction, a tine

period of appkha&ayk@ntoakéeplbhannupper bfnyényvdlievefkéhe tesewsdcatsupply

quantity. Fig. 28 is a leveling view where the stacking

view in Fig. 2hei mokevel ed by the leveling nethod so as to keep the
nunber of general workers to two at the nost. The result of the
correction by the |Bighiag SEOWﬁe@hodRamp1%f¢é04embnﬂ3¢¢i9nmdiwﬁ¢gw¢agran1
and the task schedul e (bar chart). Fig. 29 shows a network di agram
whi ch refl®ctYsing kbeelpng éﬁ@rEﬁFbﬁdshoWn the Fﬁlgaldzs?ﬂ Note that the
starting dates for ,sone of the tasks are en conpared with

Fig. 24. |f tﬁ§lPE9EPFﬁgar?5385eﬁ8FlBherEéﬁk?s(?%s s%% le that is

i i | nk f.or r i
I nconsi stent prlorWItJ.zed gr | %)Setlr?etﬁ)e eflea.l.% 92,7r an‘%%sra eetesr to

be used in PERT (performance evaluation & review
technique) calculation is selected. In the present

10 embodiment, a designated task, a task with few total
float, a task requiring short time, or a task requiring
long time are selectable. Furthermore, the dialogue
has a field 272 for setting a resource subjected to the
1eveling correction, a time period of application, and

15 an upper limit value of the resource supply quantity.

Fig. 28 is a leveling view where the stacking

view in Fig. 25 is leveled by the leveling method so as
to keep the number of general workers to two at the
most. The result of the correction by the leveling

20 method is reflected on the network diagram and the task
schedule (bar chart). Fig. 29 shows a netwérk diagram
which reflects the leveling operation shown in Fig. 28.
Note that the starting dates for some of the tasks are
changed when compared with Fig. 24. If the leveling

25 operation results .in a schedule that is inconsistent

with the links set before, an error message is
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- 43 - di spl ayed. Furthernore, if the "task [ist" comuand
S selected fromthe dialogue 233 in Fig. 23, a list of t asks -
included in the leveling viewis displayed as 5 shown in Fig. 30.

Fig. 31 is a flowhart show ng the correction process according to the
| evel i ng net hod. First in step S310, a user inputs conditions of
priority orders regarding a task, and other conditions 10 for e.g., a
resource nane, a starting date and endi ng date for applying t he

| evel i ng net hod, an upper limt val ue of the resource supply quantity

and so forth, @dkplayedhe dial ogue shown in Fig. 27. The process awaits for
the OK button to be pressed. Wien a user conpletes 15 inputting the

condi tions, the ear|Hwesthestnantd nd filaghe “task Adsitdt estmendr tisng day and a
critical path for each task is obtained for the set period b

(perfornmance eelagtedridn dhewlialdmia?d3 dmBis.s 23, a 1$st1)p

PERT

If the

data has al ready been obtai ned by other . 20 commands,_.t hose obt ai ned data

i s used. tasks igsduded tin ridnrlevel inee Wigws fsg sl spr

as

| evel i ng
met hod applyln period, which has been i nputted by the user, a list of
t asks whic @ in Figari®d is searched based on the obtained earliest
25 starting day Iat t start and the cr tlca . path, then a
startabl e task |Ist%3 %é%é%gét QEOWlng &drrection

process accordlng to the leveling method.

First in step S310, a user inputs conditions of

10

15

20

25

priority orders regarding a task, and other conditions
for e.g., a resource name, a starting date and ending
date for applying the leveling method, an upper limit
value of the resource supply quantity and so forth, on
the dialégue.shown in Fig. 27. The process awaits for
the OK button to be pressed. When a user completes
inputting the conditions, the earliest starting day,
the latest starting day and a critical path for each
task is obtained for the set period by PERT
(performance evaluation & review technique) analysis
(8311). If the data has already been obtained by other
commands, those obtained data is used.

Next, with regard to the first day of the
leveling method applying period, which has been
inputted by the user, a list of tasks which can be
started is searched based on the obtained earliest
starting day, the latest starting day and the critical

path, then a startable task list is generated (S312).
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-44 - I f construction work is already in progress, tasks whi ch

can be started on the first plan-changeabl e day, I.e., the day the

| eveling nethod is to be applied, are searched and a list of tasks is
generated. The list 5 does not include tasks in progress and tasks |inked
to unconpl et ed precedent tasks. Tasks are witten in the list in
the order consistent with the conditions of priority orders inputted
in the dial ogue by the user. Tasks on the critical path, whose

starting date cannot 10 be changed, are set as the highest priority task.
Next, tasks aqf hi Liority.or.der -ar . [ f he startable
task |ist. |§foEﬁ§?%%QF %P% wé%ki&Ekaégfgd%hégeigﬁgggggg gggggcannot be
changed 15 whicho@adpkobe Wiy La0Rid (19 Lhe i 8RounaRgRabIy e 15
user in step , a resource quantity necessary for the task is
conpared to the UpReke 'd'a??‘ EneallléredfinghBethod RBSEWr 68 appRkrajuaid ty
(step S313). Herein, if the .resource quantity required for the highest
priority sehathelds apdual 1ti@tolf @uekst Aangeherupear. |ThHét1vatue, 20
the task can be inplenented. Therefore, the task is del eted fromthe
start abl e5t aglvelsi sbbtadticinde easks dn progriess| emdntakken liakled itst (step
S314). At the sane tine, the resource quantity for the task, subjected
to i npl emecmptlieted psededientedafskem t Baskppare|wnittenl im. thas

Next, it is determ ned whether or not there are other tasks in the
startabl e tadisti én tHeepre®rsconsiistent with the conditions of -
45 -

priority orders inputted in the dialogue by the user.
Tasks on the critical path, whose starting date cannot
10 be changed, are set as the highest priority task.

Next, tasks of highest pfiority order are
searched from the startable task list. In other words,
task data whose starting date cannot be changed is
looked for. With regard to the resource set by the

15 user in step 8310, a resource quantity necessary for
the task is compared to the uppér limit value of the
resource supply quantity (step S313). Herein, if the
resource quantity required for the highest priority
task is equal to or lower thaﬁ the upper limit wvalue,

20 the task can be imﬁlemented. Therefore, the task is
deleted from the startable task list and written in an
implementation task list (step S314). At the same time,
the resoﬁrce qﬁantity for the task, subjected to
implementation, is deducted from the upper limit wvalue.

25 Next, it is determined whether or not there are

other tasks in the startable task list (step 8315). If
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there is a task in the startable task list, the process returns to

step S313. In step S313, if the resource quantity required
for the highest priority task exceeds the upper limt 5 value of the
resource supply quantity, the process proceeds to step S316 where it
I s determ ned whet her or not there are any tasks which have not been
started. If there is a task which has not been started, the
process proceeds to step S317. 10 In step S317, the date is
advanced, and tasks conpleted in the preceding dates are deleted from
the '”plFﬁEEEaEEQQ task khSEheTQE Yeas e'tﬁ% %féﬂ? E%Ft cess
resource supply quantify I's reset to the va as been set as
- the upper |imbelynkheougety A318. 15 result of date advance, if the date
passes the |eveling ? hod appl ying period set by the user, infinity
is set for thernpgeepl 5318, 0Lt BRel £6SGHLCe Seph tyi Y A dnidred
Furthernore in step S318, the quantity of resources required for the
tasks of the £opl enenhdthestt pgkokisy t28ki exdeddst €lle fuowet hkimpper [imt
val ue of the resource supply quantity. Then, the process returns to
step $31galue of the resoulceesipphy Gushtibyt hehetproedss task i st
I n step S315, the process advances to step _S316 to _25 determ ne
whet her or noPrpREFdsate EhgPt 83k§ WARER hhvas detem%n%ewh%ﬂaﬂe@r | f
there is a task whjch has not 46 -

not there are any tasks which have not been started.
If there is a task which has not been started, the
process proceeds to step S317.

10 In step 8317, the date is advanced, and tasks
completed in the preceding dates are deleted from the
implementation task list. The upper limit value of the
resource supply quantity is reset to the value which
has been set as the upper limit by the user. As a

15 result of date advance, if the date passes the leveling
method applying period set by the user, infinity is set
for the upper limit of the resource supply quantity.
Furthermore in step S318, the quantity of resources
required for the tasks of the implementation task list

20 is deducted from the upper limit value of the resource
supply quantity. Then, the process returns to step
S312.

If there is no task in the startable task list in
step S315, the process advances to step S316 to

25 determine whether .or not there are any tasks which have
not been started. If there is a task which has not

e e
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been started, the process proceeds to step S317. If there is no task.
found in step S316, it is considered that all tasks subjected to

i npl ement ati on have been - started, then the | eveling operation ends and
the 5 result is displayed. If an error is found in the f or egoi ng
process, the contents of the error are di spl ayed. Errors include, for

I nst ance, i nconsistency with the set task link, the task conpletion
date of all t asks exceeding the originally planned construction 10
period, and so forth. - It is a general procedure to inplenment the

above- gef’ g@gﬂteac regk! BPoQé@F% hgr'bééélié '”g? et {9ds by shawn i n

Fig. 31 to adjust the resource supp uantity after t he "User observes

the stacki ngtMbew $80MB tAski oudd. inl8cEBWEYEs, it iS5 Abs9igessable to
generate a schedule for t he shortest construction period while

satisfying tBRat allpth8kkt ¥ubfdetednpot inflbehbtt Uo®rhaty bagwtting
conditions such that the required resource quantity . does not exceed
t he upper |istartedst ehefi3tBe Eevel?flgi opérationi énddeamgppehiel i mit of the
resource supply gquantity is set in a value where plan adjustnent is
not heceesuly, ishdikplavedyg pibousertamyis frousbdn fabmn step
S313 to S314, inplenenting all tasks which can be started. By this,
al | planned f£asrgodng pHPFeed.t bhepgonhentarofatles eBHer a8TQ result, a

schedul e for _the shortest construction period can be generated.
_47 - displayed. Errors include, for instance, inconsistency

with the set task link, the task completion.date of all
tasks exceeding the originally planned construction
10 period, and so forth.

It is a general procedure to implement the above-
described correction by the leveling method as shown in
Fig. 31 to adjust the resource supply quantity after
the user observes the stacking view shown in Fig. 25.

15 However, it is also possible to generate a schedule for
the shortest construction period while satisfying the
priority order inputted by the user, by inputting
conditions such that the requited resource quantity
does not exceed the upper limit in step S313. For

20 instance,.if the upper limit of the resource supply
quantity is set in a value where plan adjustment is not
necessary, the leveling process always procgeds from
step S313 to S314, implementing all tasks which can be
started. By this, all planned tasks are shifted to

25  earlier dates, and as a result, a schedule for the

shortest construction period can be generated.
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As has been set forth above, the second enbodi nent provides, in

addition to the effect of the first enbodi nent, an effect of

easy-t o- under st and di spl ay by expressing the relation between tasks in
a b5 network diagram Moreover, by using the leveling met hod, it is
possi ble to generate a task plan in which resources are efficiently
supplied while maintaining the rel ati ons between tasks. 10 <O her
Enbodi nent s> In the foregoing enbodi mrents, CD-ROMis utilized

as a storage nedium for supplying program codes. Besi des CD-ROM the

present invention ey a®/iyen fest forth nidance tire fdermmd di sk, hard di sk,
an optical disk, a 15 magneto-optical disk, CD-R a nagnetic tape, a non-
vol atil e typeembodiyentarproRitandin hedditkdeon to the effedie qff dgent
invention is not limted to the above enbodi ments and vari ous changes
and nodi fi catfonst cembodimene, nmleefifadit rof trasspitdtundrrsfeope of the
present 20 invention. Therefore, to appraise the public of the scope
of the presed@l$m¥@htbﬁnex?ﬁ%s$%ﬁgcﬁh?mf%ﬂ%ﬁ#ﬁp etW%ﬁQa?ﬁﬁkﬁ in a

-48 - VHAT | S CLAIMED | S . readabl e

medi um stor i gtwark: %%ﬁ@?ru@H?ﬁ?W%ﬁaﬁ%h@ﬁﬂnﬁfGQFa eV@ iRgnagi ng

progress method, it is possible to generate a task plan in which

resources are efficiently supplied while maintaining

the relations between tasks.

10 <Other Embodimeﬁts>

In the foregoing embodiments, CD-ROM is utilized
as a storage medium for supplying program codes.
Besides CD-ROM, the present invention may employ, for
instance, a floppy disk, hard disk, an optical disk, a

15 magneto-optical disk, CD-R, a magnetic tape, a non-
volatile type memory card, ROM and the like.

The present invention is not limited to.the above
embodiments and various changes and modifications can
be made within the spirit and scope of the present

20 invention. Therefore, to appraise the public of the
scope of the present invention, the following claims

are made.
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of atask related to construction, said construction 5 managenent program
conpr “Iulum“mrn acquisition programfor acquiring a planned
scheddmuneu‘ml ume, and an achi eved vol une related to the

task; * L "a bortion-of-task-conpleted cal cul ation program 10 for

cal cuI ating a corrpl eted portion of the task based on the pl anned

vol unme and t he achi eved vol une acquired by said acquisition program
and a display program for displaying on a conputer screen, a

bar chart having a position and length on a 15 tine axis corresponding to
t he pl anned swhaduls, caA@MED 1Isthe bar chart itself showing the conpleted .
portion of t he task. 2. The conputer readabl e nmedi um
according to 20 claim 1, Avhecaputea d xkafdlble prmgdammi s stqrriogy ama
whi ch expresses the conpleted portion of the task by _color variation of
t he bar chartgconstruction @nagémmeMréadammgmpaogneamg to
25 claim 1, wherein said display programis a program for di spl ayi ng
an actual worRay byaske dsdatedhrto constructign, said construcgion The
conput er adabl e medi um according to claim1l1, wherein said acquisition
progr am Cﬁprmgggggment program comprising:
an acquisition program for acquiring a planned
schedule, a planned volume, and an achieved wvolume
related to the task;
a portion-of-task-completed calculation program
10 for calculating a completed portion of the task based
on the planned volume and the achieved volume acquired
by said acquisition program; and
a display program for displaying on a computer
screen, a bar chart having a position and ‘length on a
15 time axis corresponding to the pla:ined schedule, and

the bar .chart itself showing the completed portion of

the task.

2. The computer readable medium according to
20 claim 1, wherein said display program is a program
which expresses the completed portion of the task by

color variation of the bar chart.

3. The computer readable medium according to
25 claim 1, wherein said display program is a program for

displayving an actual workday by the bar chart.
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program for _acquiri-pg-a name of the construction, a 5 nanme of a work item

i ncludéd in the construction, a name of a task included in the work
item l“Nﬂ“!“ ive pl anned schedul es for the construction, the

wor k lmgm“‘g t k, and said display programis a program
for c v WS hierarchically displaying on a conputer screen
t he nane of the construction, the name of the work item and the name
of the task acquired by said acqui sition program

di splaying a bar chart, indicative of the 15 planned schedule for the
construction, at a position corresponding to the nane of the
construction di spl ayed hi erarchical l y, di spl ayi ng a bar

chart, indicative af. theThe ¢@bapuesrsekadabtel afedihe wackortitny ao a
position 20 corresponding to the nane of the work item displ ayed
hi erar chi cal lgd,aiamdl, wherein said dhepliayitipm bregrdmr comprdisesat iave of

t he pl anned schedule for the task, at a position
cor respondi ngPragnae Fawe atduiringsk diais a9éd thes apeshreatianly,athe bar
chart having a position and |l ength on a tinme axis corresponding to the

pl anned 3 ~mname of a work item included.dp -the constgugliPE.fd¥ the

task, and the bar chart itself show ng .t he Borrpl eted portion of_the
t ask. name ot  FhetadhputBFliregdabt8 pr8§r alCi&cordishy t #nd

respective planned schedules for the construction, the
work item, and the task, and
said display program is a program for
10 hierarchically displaying on a computer
screen the name of the construction, the name of the
work item, and the name of the task acquired by said
acquisition program,
displaying a bar chart, indicative of the
15 planned schedule for the construction, at a position
corresponding to the name of the construction displayed
hierarchically,
displaying a bar chart, indicative of the
planned schedule for the work item, at a position
20 corresponding to the name of the work item displayed
hierarchically, and
displaying a bar chart, indicative of the
planned schedule for the task, at a position
corresponding to the name of the task displayed
25  Thierarchically, the bar chart having a position and

length on a time axis corresponding to the planned
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5 claim1, wherein d acquisition programis a program - for acquiring
a pla mm“m“ﬂ“ﬂ[gglpl anned vol une, and an achi eved vol une rel ated
to a u and said display program .  is a
program °©for si mul t aneousl y di spl ayi ng bar charts for the plurality
10 of tasks. 6. - The conputer readable program.according to
claim5, wherein said acquisition program conprises a program f or
acquiring task link data indicative of 15 sequential relations between the
plurality of tasks, and sai d display program conprises a.

program for ?eéuf@'féﬂ*nehgnté‘sfoné’:‘ﬂéeﬁ ﬁ%@ﬁrbha?r@eit‘.’%i‘f o yasth

showi ng a pIur ity of nodes respectivel aving 20 positions onthe tine

axi s correspopls NGoh®1 L6083 PbSPPESN of tﬁ@h@ﬂg{e for the plurality of tasks,
and an arrow connecting the plurality of nodes in accordance with

the task |ink data. 25 7. The conput er readabl e program
according to claim®6, wherein said acquisition programfurther

conprises a progransfor datlsei comgutepl araddbiapplrpgram @qeartidingfta
predeterm ned resource necessary for the  plurality of tasks, and
sai d di splhay plragmain cwhpriedes saigr epambsfigrion program is a program
for acquiring a planned schedule, a planned volume, and

an achieved volume related to a plurality of tasks, and

said display program is a program for

_ simultaneously displaying bar charts for the plurality

10 of tasks.

6. The computer readable program according to

claim 5, wherein said acquisition program comprises a

program for acquiring task link data indicative of

15 sequential relations between the plurality of tasks,
and

said display program comprises a program for

displaying on a computer screen, a network diagram

showing a plurality of nodes respectively having

20 positions on the time axis corresponding to. the planned

schedule for the plurality of tasks, and an arrow

connecting the plurality of nodes in accordance with

the task link data.

25 7. The computer readable program according to

claim 6, wherein said acquisition program further
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5 dlsglaylng a stacking view,  showi ng the planned supply. quantity of

or *rONLAEL IR W ™5, """ O G°SEaurSi 1ion' program . 16 Y MRt

The conputert r#adabl & program according to claim7, wherein said
-constructi on managenent. program further conprises a |leveling program
for changing the pl anned schedul e of the tasks such that the planned
supply quantity of the resource for each tine period 15 does not exceed a
predeternined upper limt, and sai d display program conprises a

program for p?ﬁiéelr. ayi n@fdg%aﬁ% a@lskngaaq@ﬂuﬁow ng1aAnkthe &hPB1eXi S

the planned sup y quantity of the resource for each time period, as a
| evel i ng vi evxquanaleysefm/aerp&éd&eraﬁrwdamm\ﬂ@&edw@sﬁzqhamg@dthé sai d

| evel i ng program . The conputer readable medi um according
to clalanurahEtglofsaadkd;sahéy programis a program for

di splaying a bar chart which reflects a change in the 25 planned schedul e
of the tasks, nade syidaidiselayi myogram progpaises a progzam for

"10. The conputer readable nmedi um accordin claiml, wherein said
acqui si ti on plbgpiaviegupr efacking viewe grmvﬁ@@ ddiredianned prpRREd

volune related to the , .
guantity of the resource for each time period, based on

the planned supply quantity of the resource acquiréd by

said acquigition program.

10 8. The computer readable program according to
claim 7, wherein said construction management program
further comprises a leveling program for changing the
planned schedule of the tasks such that the planned
supply quantity of the resource for each time period

15 does not exceed a predetermined upper limit, and

said display program comprises a program for
displaying the stacking view, showing on the time axis
the planned supply quantity of the resource for each
time period, as a leveling view in a case where the

20 planned schedule is changed by said leveling program.

9. The computer readablé medium according to
claim 8, wherein said display program is a program for
displaying a bar chart which reflects a change in the

25 planned schedule of the tasks, made by sz—iid leveling

program.
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5 task, _a__planned..supply schedule, planned supply quantity and
actual supply quantity of a resource necessary for the task,

sai d Hlmn “Immmmlﬁﬂnjconpl eted calculation programis a program
for cal n of 10 resource consuned as the conpl eted portion
of the t'ask "based on the pl anned supply quantity and actual supply
quantity of the resource, and said display programis a program
for displaying a bar chart whose | ength denonstrates the planned 15
supply schedul e of the resource, the bar chart itself show ng the
portion of resource consuned. - 11. The conputer readabl e nmedi um
according to claim 10, wherein said display programis a programfor
20 sinul taneously di0spl ayiihey dempebert sebdakilee mestiour caccordihgr wach

task, in a case where the sane resource is consuned for a plurality of
t asks. claim 112 wheteigomrpidercauagibienndgiogratc coiamings.o ag5 claim

10, wherein said ach|S|t|0n rogram_conpri ses a program f or ach|r|ng
unit cost of thfe P’ esc g@u and planned volume related to thegsj.

sai d construc n nmanag rogr am furthe o] I ses cost
cal cul atlt% pfrao?a?'am "For tﬁﬂ:}’ply pFﬁi\ﬁ@‘dl%OS{TB;ﬁ‘B‘n&& uaTIRBLY spent

ti
based on the plamied, anPUBRlLAU2BLERYy (HSaAELER SEPRLY AUBRLILY. and

necessary for the task,
said - portion-of-task-completed calculation
program is a program for calculating a portion of
10 resource consumed as the completed portion oﬁ the task,
based on the planned supply quantity and aétual supply
quanti;y of the resource, and
said display program is a program for displaying
a bar chart whose length demonstrates the planned
15 supply schedule of the resource, the bar chart itself

showing the portion of resource consumed.

11. The computer readable medium according to

claim 10, wherein said display program is a program for

20 simultaneously displaying bar charts for the resource
for each task, in a case where the sameﬁfesource is

consumed for a plurality of tasks.

12. The computer readable medium according to
25 claim 10, wherein said acquisition program comprises a

program for acquiring unit cost of the resource, and
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5 uni t--eost- of the resaurce. 13. A conputer readable
constructi on managenent program for managi ng

progra storin a :
progr_e'gl!uww,, &u‘,ﬂﬂ"lrel ated to construction, said construction 10
manage ¢ PROY REri sing: an acqui sition program for
acquiring a nane of’ the construction, a nane of a work itemincluded in

t he construction, a nane of a task included in the work item and
pl anned schedul.es for the construction, the 15 work item and the task,
and a di splay program for hi erarchical ly :

di splaying on a conpst@rl constS@ice@dbn ! Rearayenedit t Neré@rg r ughreRert he
nanme of the work item and the nane of the task acquired by said 20

acqui sition pcogpatises a cost calculktsiprayprggaaharfahacalcuhbdtdatyi ve of
t he pl anned schedule for the construction, at a position

corr espondi ngplennkd past ehdt hetuedstratt spanti bpsadedn the planned
hierarchically, 25 . di splaying a bar chart, indicative of the
pl anned sched8MBPiyr quantidik i £Bf aftudlpospppbyn quantity, and the

-54- corresponding to the nane of the work item displayed

hi er ar chi ¢l | $pikngost of the resourgpspl aying a bar chart, indicative of
t he .planned schedule for the task, at a position

13. A computer readable program storing a
construction management program for managing progress
of a task related to construction, said construction

10 management program comprising:

an acquisition program for acquiring a name of
the construction,-' a name of a work item included in the
construction, a name of a task included in the work
item, and planned schedules for the construction, the

15 work item, and the task, and
a display program for
hierarchically displaying on a computer
screen, the name of the construction, the name of the
work item, and the name of the task acquired by said
20 acquisition program,
displaying a bar chart, indicative of the
planned schedule for the construction, at a position
corresponding to the name of the construction displayved
hierarchically,
25 displaying a bar chart, indicative of the

planned schedule for the work item, at a position
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cor r espondi ng to the name of the task displayed

h| erar EEM'IHMIM chart having a position and | ength on a tine
axi s J he pl anned schedul e for the task, and the bar
chart itsélf ‘shéwi fhg * the conpl eted portion of the task. 10

14. A conputer readable nmedium storing a constructi on nmanagenent
program for managi ng progress of a task related to construction, said
construction managenent program conprising: 15 an acquisition
program for acquiring a planned schedul e for the task and storing the
pl anned schedgk@espondifgSity ag8e ™RARS; 6f the work Oidhayikpaakee for

di spl ayi ng a bar ﬁart having a position and length on a tine
axi s 20 corhespapdhigalloyt hangl anned schedul e acquired by said

acqui sition program a bar chart change conmmand acqui sition
progr am for acquiridjsplaminghar tbashanhertemimdd cattiice chingbe a
position and/or length of the bar chart displayed by 25 said display
program andplanned schedlmed foshedthe updake pragrarm f opogiddoing

- 55 - t he pl anned schedule stored in_ the storage neans _in

accor danc® WFPKTERROBEinghate cHdifye nasitarRf ackiier eBask pgyspdryesar chart

change comm acquj sitLon program
9 Rgerag.lchicalgy,p }? bar chart hav1ng a position and

length on a time axis corresponding to the planned
schedule for the task, and the bar chart itself showing

the completed portion of the task.

10
14. A computer readable medium storing a
construction management program for managing progress
of a task related to construction, said construction
management program comprising:
15 an acquisition program for acquiring a planned

schedule for the task and storing the planned schedule
in storage means;
a display program for displaying a bar  chart
having a position and length on a time axis
20 corresponding to the planned schedule acquired by said
acquisition program;
a bar chart change command acquisition program
for acquiring a bar chart change command which changes
a position and/or length of the bar chart displayed by
25 said display program; and

a planned schedule update prbgram for updating
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A conputer readable nedium storing a construction

el imﬂﬁ[ﬂﬂﬂmﬂil\lﬂm v sad  © oonstruction manhgement Brogram

conpri si‘ngt an acquisition programfor acquiring a planned 10
schedule for the plurality of tasks and task |ink data I ndicative of
sequential relations between the plurality of tasks, and storing

t he pl anned schedul e and the task link data in storage neans; and

a display program for displaying on a conputer 15 screen, a network
di agram show gjge ap&ldﬂh@h' (ycRlaladeS corea TBSPERL Al dradidVhBlnsPOh i ONS

on a tinme axis corresponding to the planned schedul e of the

plurality ac@rdAsks, wahl ahealdaW SRaFECEhATgE N cftimanal |é¢’q@:f.red
nodes in accordance with the task link data. 20 )

conput er readaplsaiddbarn cleat dhxhded commared aagulits i titver epm:g?:mml

acqui sition program further conprises a programfor acquiring a

pl anned supply quantity of a predetermi ned resource necessary for the
25 plurality of tasks, and said display program conprises a

pr ogr am f&r 15. A computer readable - geedium stomlg\}g] ayang a

stacki ng view, show ng a pl anned sug quantity of the resource for
each tine per‘%QS%PtrUCthn managq:men hé’r&ﬂw efo¥ cHARBYA NG RXMIELEBI di g

to 5 claimi16, wherein . said constructi nagement progr.am
of 'a p uralJ.ty of tasks re ate to construction, said

construction management program comprising:
an acquisition program for acquiring a planned
100 schedule for the plurality of tasks and task link data
indicative of sequential relations between the
plurality of tasks, and storing the planned schedule
and the taék link data in storage means; and
a display program for displaying on a computer
15 screen, a network diagram showing a plurality of nodes
respectively having positions on a time axis
corresponding to the planned schedule of the plurality
of tasks, and an arrow connecting the plurality of
nodes in accordance with the té.sk link data.
20
16. The computer readable medium accoxrding to
claim 15, wherein said acquisition program further
comprises a program for acquiring a planned supply
quantity of a predetermined resource necessary for the
25 plurality of tasks, and

said display program comprises a program for

i
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further conprisés a leveling program for changing the pl anned schedul e

of the he pl anned supply quantity of the resource for
each tllmﬂﬂamj'ﬂ""mmut)es not exceed a predeterm ned upper |imt, and 10
said display program «Conprises a program for di spl ayi ng the stacking
view, showi ng on the tinme axis t he pl anned supply quantity of the
resource for each tinme period, as a leveling viewin a case where the
pl anned schedul e i s changed by said | eveling program 15 18. A
construction managenent system for managi ng progress of a task

related to conpdplEdind, a st£O8Rd SVN8w, showing &! plagecde Dy
storing a planned schedule and 20 a planned volune related to the task;

i nput neans f@iantpty toNotke Bedhemes S Warh timd @laaticgdit o the task;
portion-of-task-conpleted cal cul ati on neans for calculating a

conpl eted portion of the task based on 25 the planned volune stored in
sai d storage neans and the achi eved vol une inputted by said input
means:; and 17. The computer readable mgdium according ©ospl ay

means for displaying a bar chart, a position and | ength of the bar
chart on & ti®daHRi 56, WwhegpinsSRohFANFEHCAHE] NIRRT RPELYFRN bar

chart itsel f showi ng the conpleted portion of the task. 5
further comprises a leveling program for changing the

planned schedule of the tasks such that the planned
supply quantity of the resource for each time period
does not exceed é predetermined upper limit, and
10 said display program comprises a program for
displaying the stacking view, showing on the time axis
the planned supply quantity of the resource for each
time period, as a leveling view in a case where the
planned schedule is changed by said leveling program.
15
18. A construction management system for
managing progress of a task related to construction,
comprising:
storage means for storing a plannéd schedule and
20 a planned volume related to the task;
input means for inputting an achieved volume
related to the task;
portion-of-task-completed calculatioﬂ means for
calculating a completed portion of the task based on
25 the planned volume stored in said storage means and the

achieved volume inputted by said input means; and
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19. A__construction__nanagenent system for managi ng progress of a.
task related to construction, conpri si ng: : st orage neans for

the IHBABIIBARINE oot °=' < asic Focfided 5 the work - item  and

pl anned *sctedtl e8 fdr Yhe construction, the work item and the task
and di splay neans for displaying in association with 15 each

ot her, a schedule table which hierarchically shows the nane of the
construction, the nane of the work item and the nane of the task
stored in said St 0B34¢e 18R ANReans f@rbaalgﬁg@é&lﬁ% v Nghdhe dgHaaned schedul e
for the construction, a bar chart show ng the planned schedule 20 for
t he work lte@Sos&rtd.ofm tﬁtﬁdChéhbtthyﬂ nghéheap! asmact on Scheddl exdiyy the
t ask. 20. A constructi-on management system for

managi ng pr ogepseseintd rigasthe epdbadetio sinsivuliest | and  tie coapr iciaxt
storage neans for storing a planned schedul e for

-58 - itsled ft adlowing the compilgfledy powsdonf of 8hepltagkng a bar chart
havi ng a position and length on a tinme axis corresponding to the
pl anned sthedul e stored in said storage neans; 5 -bar chart change

means for changi ng the p05|t|on
construction management system for

managing progress of a task related to construction,
comprising:
storage means for storing a name of the
10 construction, a name of a work item included in the
construction, a name of a task included in the work
itemﬁ and planned schedules for the construction, the
work item, and the task; and
display means for displaying in association with
15 each other, a schedule table which hierarchically shows
the name of the construction, the name of the work item,
and the name of the task stored in said storage means,
a bar chart showing the planned schedule for the
construction, a bar chart showing the planned schedule
20 for the work item, and a bar chart showing the planned

schedule for the task.

20. A construction management system for
managing progress of a task related to construction,
25 comprising:

storage means for storing a planned schedule for
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and/or I'ength of the bar chart displayed by said di spl ay nmeans; and

pl an '\mﬂmﬂ te nmeans for updating the pl anned schedul e

storg ‘Tm Brage neans in 10 accordance with a change in the
bar chart radée bf sai d bar chart change neans. 21. A
construction managenent net hod of managi ng progress of a task
related to construction by 15 a conputer, conprising the steps of:

an acquisition step of acquiring a planned schedul e, a pl anned vol une,
-and an achi eved vol une related to the task; a
portion-of -t agkecegpket ed cal cul ation step of 20 calculating a conpleted
portion of the task based on t he pl anned vol une and the achi eved

vol ume acquired in displagi deangufsttddspiaeing andoar chart havithgphay step
of displaying a bar chart on a conput er screen, a position and | ength
of the bar chpesiténoand lenpthxos aepimseaxisgecoheespamdingstbetihee, and
the bar chart itself showi ng the conpl eted portion of t he
t ask. planngé.SCheduggngtﬁneqii th sahdnsgenage meansind  of

managi ng progress of a task related to construction by 5 a computer,
conpri si né t he stepdapfchart change means for changing the position

and/or length of the bar chart displayed by said
display means; and

| planned schedule update means for updating the

planned schedule stored in said storage means. in

10 accordance with a change in the bar chart made by said

bar chart change means.

21. A construction management method of
managing progress of a task related to construction by
15 a computer, comprising the steps of:
an acquisition step of acquiring a planned
schedule, a planned volume, and an achieved wvolume
related to the task;
a portion-of-task-completed calculation step of
20 calculating a completed portion of the task based on
the planned volume and the achieved volume acguired in
said acquisition step; and
a display step of displaying a bar chart on a
computer screen, a position and length of the bar chart
25 on a time axis representing the planned schedule, and

the bar chart itself showing the completed portion of
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an ach|S|t|on cquiring a nanme of the construction, a name of
a vvork | “m l“(‘i@ “m!! t he construction, a nanme of a task included in
t he mor S pl anned schedul es for the construction, the 10

wor k lten1 ‘and t he task; and a display step of displaying in
association with each ot her on a conputer. screen, a schedule table

whi ch hi erarchically shows the nane of the construction, the name
of the work item and the nanme of the task 15 acquired in said acquisition
step, a bar chart show ng t he pl anned schedul e for the construction, a
bar chart chahewsrg the planned schedule for the work:item and a

bar chart showi ng the planned schedule for the task. 20 23. A
construction managenent et hod of managi ng progress of a task
related to construction by a conput er having storage neans, conprising
t he steps of : 22. A  aombbruagishep ménagementng mephadnedofchedul e
25 for the task and storing the planned schedule in the st orage neans;
This is the rmphagénmgnprogeess of a task related to construction-bgo -

a display step of displaying a bar chart having a position and | ength
on a tinme %xi & compuspsndrAgrrasing the pgkgRAedfschedul e acquired in said

storing ste
g P an acquisition step of acquiring a name of the

construction, a name of a work item included in the
construction, a name of a task included in the work
‘item, and planned schedules for the construction, the

10 work item, and the task; and
a display step of displaying in association with
each other on a computer screen, a schedule table which
hierarchically shows the name of the construction, the
name of the work item, and the name of the task
15 acquired in said acquisition step, a bar chart showing
the planned schedule for the construétion, a bar chart
showing the planned schedule for the work item, and a

bar chart showing the planned schedule for the task.

20 23. A construction management method of

managing progress of a task related to construction by

‘a computer having storage means, comprising the steps
of:

a storing step of acquiring a planned schedule

25 for the task and storing the planned schedule in the

storage means;
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a bar art nnand acquisition step of 5 acquiring a bar chart
cha wﬁgﬁﬂm changes the position and/or length of the bar -
cha said display step; and a planned schedul e
updat & step of updatlng t he pl anned schedul e stored in said storage
means in 10 accordance with a change in the bar chart nade in said bar
chart change command acquisition step. 24. A conputer
readabl e nedium according to - claim1l1, wherein said conputer readable
mediumis a CO- 15 ROM

a display step of displaying a bar chart having a-
position and length on a time axis corresponding to the
planned schedule acquired in said storing step;

a bar chart change command acquisition step of

5 acquiring a bar chart change command which changes the
position and/or length of the bar chart displayed in
said display step; and

a planned schedule update step of updating the
planned schedule stored in said storage means in

10 accordance with a change in the bar chart made in said

bar chart change command acquisition step.

24. A computer i:eadable- medium according to
claim 1, wherein said computer readable medium is a CD-

15 ROM.
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