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OPTIMAL SCHEDULING OF THE CONSTRUCTION WORK
FOR THE FLOOD CONTROL SYSTEM BASED
ON FLOOD INUNDATION PROBABILITY

By Tomoharu Hori, Shuichi IkeBucHI, Toshiharu KOJIRI
and Hideyuki Kouvama

Synopsis

The aim of this study is to establish the optimal scheduling of the construction work
for the flood control system consisting of multi-subbasin and multi-reference point.

In this study, first, the flood inundation probability is adopted to estimate the change of
reliability of the flood control system in time from the viewpoint of risk management. Second,
to lighten the computational burden in optimization, following three steps are introduced, —
1) the step to reduce infeasible states by the status-quo conditions, 2) the step to optimize
the scheduling under the condition of single work in each stage, 3) the step to search
the optimal scheduling including the simultaneous construction of plural units. Last, these
approaches are applied to a hypothetical flood control system for the verification of the
theory.
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Fig.3 Flow chart ot scheduling the construction work including
simultaneous construction of plural units.
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Fig.4 The applied basin model.
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Table 1 The optimal site and scale plan of flood inundation facilities

{a) Plan of dam reservoirs

dam capacity the discharge to discharging cost overflow
(x107m3) begin dam control ratio (x10%yen) ratio
1 0.8 150 (m¥/s) 0.1 1.70 0.004
3 1.1 150 0.3 1.79 0. 004
4 3.8 500 0.4 2.67 0.001

(b) plan of allowable discharges

refference allowable cost flood inundation
points discharge (x10%yen) probability
1 2000 (m?/s) 0.381 0. 008
2 2400 0. 390 0.004
3 2400 0. 363 0. 008
4 1600 0.157 0. 008
5 1900 0.157 0. 005
6 2200 0.157 0. 008
7 3300 0.336 0.010

FRETAZ LTk, BRE (Fig.4 2R IKEVTII1000 X -2 DER[O S B 635+ —2 %, BAkYRF
L5EERHE (Table 1 ) TSy —REV I al— Vs YD oRTTCENTE .

6.3 HINEMEICEDS CIRERDER

AFHTR, BRFHROFETOTHEBREE LT3 TR AERLD, EHRE G) REBHIRES
OHIRETT S BRODIERAF—Y TOTERVHENER—ELRET AL L b, B—BEOEEL
BERELESMEE LTITONECEEERL, BRAF—VOTFETRETEX2HES 1 88L& LT, BD
HHETEZ O3 EMADHEE % Table 2 [CRTEBZBAIICHE L THNXEZC LicT 5, T 77,
FLEOOTR, THEhBRICETIRF—VKEEY, £4 112 27—, L& 314 R5—9, &4
4:9 25 =Y LT 5,

P EORBTTHEE LSS OBEENE 1 BURY 3 1D ICRER TS OBBRENDREL ~ L
¥ o—H#% Table 3 {C7RT . Table 3 (a) 34 254 FRLUTHEVEATOLERETH Y, Etho
BERFZIE, HA 1 OBEEIESZ 1 BAED 3 7:DITIIHAE 2 ~ 7 OBERE M T T & & 1 BT
BOOLNTHRENTE SR EEE LTINS, Table 3(b) iZ# 41 &4 4 3MERLTHAREICH
TEEDTH B0 TR LUK LDBKENRICLD, HE2 ELU 4 OBEEN O KICHEIT TR
DOBEBREIID LNV L5 BRUTHROEBSICERTOR L TTL I &8585 3,

Table 2 Construction units of the flood inundation facilities

levels of refference points

allowable

discharge 1 2 3 4 5 6 7
0 300 660 780 900 1200 1500 1800
1 900 1260 1380 1600 1900 2200 2550
2 1500 1860 1880 3300
3 2000 2400 2400
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Table 3 The minimum required levels of allowable discharge at the lower refference
/ point to construct an upper dike
{a) in the case that no dam reservoirs (b) in the case that dam reservoir 1 and
are constructed 3 are constructed
upper refference points upper refference points
2 3 4 5 6 7 2 3 4 5 6 7
1 1 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 2 0 0 0 0
3 0 0 0 3 0 0 0
4 1 1 1 4 1 1 0
5 1 0 5 1 0
6 1 6 1
Table 4 Reduction of the number of states according to the status-quo condition
number of state stage
state variables 1 5 6 7 8 9 10 11 12 13 14 15
befor reduction 1 119 185 239 260 239 18 119 62 25 7 1
after reduction 1 9 26 28 26 22 19 17 14 9 4 1
Table 5 The optimal scheduling i
under the condition that P
a single unit can be con-
structed in each stage 0.3
refference point dam
stage
1 23 4567 1 23 0.2 -
1 1 1
2 1 1
3 1 1 0.1-
4 1 1
5 1 1 _L—
6 1 1 .
7 1 1 L L) L] L] 5 L] L] L] 4+ llol L] L] L) l15l L] ] i
8 1 Fig.5 The decreasing curve of p* by the
9 1 solution shown in Table 5.
10 1 1
11 1 1 Pl ko2& il B L CBUBRE S D& L R vicD
12 1 WTITD, BXF =it 2RERD S (15 REHE
13 1 LAEVEEOEAEEEN U /ckER % Table 4 KR
141 1 MRARRRET 2 REOMAEIE 1536 IK bET 5 016)
12 1 REBRLEOSDEFORC ik DP THE L

TAREERIZ193 T LiciEh, BIEROH I
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DEBPBINE T L0150
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1 BArBRT 52 E2E LT B,

KRB TR 1 OIRERERDE T ORREICKENE D, Mo A OBEE O kIR
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T 50O/ ENERE LT

I+l M
]

ZREL, RQ)ZRBELTIBEOD D, GDEMET IMEEATN S, Table 5 15, DEHERDOS
REZHEZ BHR 1 OBRBENEHEKRT 570010, FEINTOEL ANTRTERLTORFIERES
Ty, A7—Y9, WCTRHRBENDOLRMTATILHBEFZ LV IBREL TR EWG 5,

6.5 RELESTRRE
Table 5 iR UZIEBETIC L 2RZHIMIRE L, HROSEIEE 1/2 B~ THEMIZ 245 K& D,
BRT—VT2HROFERRELED TRENLZT -/ fER% Table 6 I, HIET 2 ¥ OETHKEE
Table 6 The optimal scheduling in- Flg8, FRELIONEREOET Hl % Fig.7 iR
cluding simultaneous con- To BE, KRBILICENT SUMOBBHIELIID,
struction of plural units of GDRIC LV RBEROHTEEHZ1T > T %o LDk

facilities in each stage B SRD LS 1M ARETH B o
refference point dam (1) JERBETCHEELES, TRAOEESBDI- DL
stage LAPTRCERT B ETEHELTERK - 7ol 1 DB
1234567123 EBRAOERD, RBBT2AVECEICED, BT
1 11 1 )
2 1 1,1 7 Py
3 11 1 )
4 1 1 1 0.3+
5 2
6 11 1
7 1 1 1 0,2+
8 2 1
9 2 1
10 2 1 O.14
11 2 1
12 1
13 1
14 1 1 1 L] L4 L] ¥ s L] £ L T L) ) ) L) LJ ¥ ) LI
15 5 10 15
16 9 Fig.6 The decreasing.curve of p* by the
solution shown in Table 6.
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