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Optimal model and improved genetic algorithm of
containership stowage on full route

ZHU Hui-ling, JI Ming-jun

(School of Transportation Management, Dalian Maritime University, Dalian 116026, Liaoning, China)

Abstract: The stability, strength and load of containership were taken as constraint conditions,
the minimum shift and the optimal trim on full route were taken as objective functions, and the
multi-objective optimal model of containership stowage on full route was established. The initial
feasible solution was obtained by using heuristic algorithm and was optimized by using improved
genetic algorithm, and the example verification was carried out on the practical containership with
capacity of 1 841 TEU and 3 hatches. Calculation result shows that by using the improved genetic
algorithm, the stowage plans of 5 call ports can be obtained within 1. 967 s, and the reasonable
solution in each port can be obtained compared with traditional genetic algorithm. In the obtained
reasonable solutions, all the shift amounts are 0, and the absolute values of trim are 0. 003 5,
0.000 8, 0. 109 7, 0. 001 1 and 0. 371 2 m respectively, which are within a reasonable range
between 0 to 0. 5 m. For the other routes of call ports with different amounts, the reasonable
stowage plan can be highly achieved within 5 s by using the improved genetic algorithm. So, the
optimal model and improved genetic algorithm are feasible. 5 tabs, 8 figs, 19 refs.
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Fig. 1 Ports and routings
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C.D.E.F [f)ig i & 4 %k 120.63.85.185 TEU,
wH C R H DECF (1938 & 43 5 o 84,126,
81 TEU.# H D 2| 1 ELF 194z iy 5 43 7 194,
227 TEU.# O E 23 0 F iyiski &~ 165 TEU,

T 6% 10 A2 B.C.D.E.F iz i & 47
2k 195.329,102,138,207 TEU, #1 B i 1 C,
D.E.F Wiz #4354 191,32.57,173 TEU,#H C
FME O D.E.F 935 & 4 9k 88,141,102 TEU,
WO DR ECF 8 i 4Bk 187,296 TEU,
O E RO F iskis -l 520 TEU,

T 780 A F# D B.C.D.E.F.G iz
A0k 214,202,110,108,69.128 TEU, ¥ H B
Fs 1 C.D.E.F.G Bz % 43 5 R 120.78,169,
75.160 TEU, #1 C 23 1 D.E.F.G iz i & 7
Wk 74.126.62.156 TEU, ¥ 1 D @ 0 E.F.G
()12 4 & 40 W o 154.65.67 TEU. @ H E ik 0
F.G iz % 157,118 TEU.# I F 23 1
G g k&N 422 TEU,

T8 U A FYEN B.C.D.E.F.G [z
4y 9k 176.306,173.56,287.263 TEU, ¥ [1 B
s A C.D.E.F.G iz i & 70 5k 62.107,93,
128,59 TEU.#10 C 2@ 11 D.E.F.G /s i 5
W2 192.107.65.139 TEU, ¥ 0 D #3110 E.F.G
15K =4 W 172,103,186 TEU, ¥ 0 E )y 1
F.G BB &40 90 239,221 TEU, #0 F 23 0
G ik h 429 TEU,

T 9. #0 ARE O B.C.D.E.F.G.H iyizki
0k 176.306,173.56.167.63.303 TEU, # 11 B
FHs 1 C.D.EF.G.H w53 %k 62.107,93,
128.39.126 TEU, #1 C #3101 D.E.F.G.H §iz
Ry 9 52.107.65.85,93 TEU,L #E 11 D 3 ik 1
E.F.G.H [ig i 4 5h 92.83.106.69 TEU, # 1
E#W 0 F.G.H iz 494 89,121,194 TEU,
O F RO G H Eii &4 3k 329,224 TEU,
O GRMO H sl 319 TEU,
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TH 1038 H A ##gH B.C.D.E.F.G.H 1
BRI R 74,143,164 ,256,55,122,25 TEU,
#10 B 20 C.DEF.G.H iz i & 75 0 62,
107.163.34.,136.58 TEU, # 1 C ## 0 D E.F,
G.H Wiz K 149,107 .65,185,93 TEU, #k
HD3WH EF.G.H WidHaa ik 28.,41.28,

253 TEU MM E B3 0 F.G.H Bz 200 N
89.121.194 TEU, ¥ F 3 10 G, H ({12 i &4y
A2 45,367 TEU, 45 H G 23 0 H Wiz ity
156 TEU,

DA b 10 AN T 00 F SR i 45 R B4 1 3 R 0,
5 AT G WK 22X 1 .

x5 ARIRTHEAETELER

Tab.5 Calculation results of trim under different conditions m

w A B C D E F G BT

VIR | WEEEMR | WVRAE | WERER | WIGRME | WEREAR | WORAME | WEERAR | W00 | R | W0 06 R | G R |0 b | WG A | TREIRD/ s
1 3.7 0.1 2.8 0.3 3.2 0.1 — — — — — — — — 1.0
2 3.0 0.1 2.0 <0.1 2.5 0.1 — — — — — — — — 1.0
3 4.0 <0.1 2.8 0.1 0.7 0.3 2.8 0.1 — — — — — — 1.3
4 3.4 0.1 1.5 0.1 1.0 <0.1 1.7 0.4 — — — — — — 1.4
5 4.2 0.1 1.1 <0.1 3.0 0.1 0.3 0.1 2.3 0.4 — — — — 2.0
6 1.8 <<0.1 0.7 0.1 1.1 <0.1 0.7 0.1 2.1 0.3 1.9
7 2.5 0.1 4.0 0.2 2.1 0.4 1.3 0.1 3.2 0.2 1.3 0.3 — — 2.3
8 2.0 <0.1 1.3 <0.1 1.8 0.1 0.7 0.3 0.4 | <<0.1| 1.1 0.1 — — 2.2
9 3.8 <0.1 2.8 0.1 2.1 <0.1 1.2 <0.1 2.6 | <<0.1| 1.5 0.2 0.9 | <0.1 4.2
10 2.9 <0.1 3.6 <0.1 2.8 <0.1 2.3 <<0.1 1.5 0.2 2.3 | <0.1 1.6 | <<0.1 4.6

e 5 WO A B0k 35 T R AR A O 1 A
MCAA AR . B MUACHEE S RO G 2 Rk
32 17 I TR) A NE G R AELAE 5 s A3 RE ZRAT 106 A%
DRI B0 05 A A0 T S I A P R e 2 P 2
Ao Ta] R A 5K it

5 % i&

TE I AL A AAAE P R BE AR B2 RO A SCHE ST LA
AR RIS i/ NFINZ K 22 et H AR 9 22 B ARG AL
R figp R AR A AR A T 2 B B R, Ol 1R IO 4x
AR A A HEREWE 15 BEAYBC TR $2 00 1 AR A AR
SNAR DAY 2 7R BU | K LT A o v (A = 92
T LT — T 4 T6C 43¢ R e8P ik TR J7 35 5 [ I 255 P& 4 i
LRIz B R A S I AN T 56 5E O e o g
e SE R A otk B 3 A= S RO IO 2 B
LI A5 R AR AT M A AE A TR TP B IS AT 2K
3 b AN [T 11 497 ) 301 RO P8t A SR SR A 1Y
FCA 7 RIFF A TN o 320585 W BB A AR A
LRMC AR P TR B T B ERCR.
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