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A Study on the Stability of SPMT
Dae-Wam Yoo' - Kwan-Jun Jo® - Jin-Seok Oht
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Abstract: Currently, large vessels and structures are manufactured into set of blocks, then assembled
on-site. Large scale ships that weigh thousands of tons are built in a short period by making set of large
blocks and assembled on a dock or a land. When a transporter encounters a slope during the process of
transporting blocks, the heavy goods loaded on the transporter can be tilted. Further, if the vehicle moves
down the slope in this state then it can cause an accident of overturn of loaded goods. The research has
been taken into account to calculate the center of gravity of the transporter carrying heavy objects on a
leveled surface or the three dimensions. In addition, ZMP (Zero Moment Point) is used to calculate the
allowable slope degree that objects are predicted to overturn. Through the simulation, the objects' stability
is tested when it is climbing the slope.
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Figure 6: Mathematical modeling of SPMT
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Table 1: Result of COG on flat

on Sspace

Table 2: Result of GOC height on space

Weight(X,Y=20m,tilt angle=1°) |GOC
Model .
F1 F2 F3 F4 | hight(m)
Casel | 250 250 150 150 [286.45
Case2 | 250 200 150 200 [202.551
Case3 | 200 150 250 200 |143.225

Weight(X,Y=20m) Move distance(m)
F1 F2 F3 F4 | X Y
300 | 125 | 125 | 250 | 7.5 1.25
300 | 125 | 250 | 125 | 1.25 1.25
250 | 120 | 125 | 305 | 7.75 -1.5

o ¥ol& @ & Atk ol@A TN COG
o Eolg UW olF /MO sl WAL T

St dix v sls] 1] A36d A23E, 2012. 3 / 265



o fo
2
1o o

o rlo ki
o}l
&
oz

oft
S
2

e
N
oL o
e g El% %0,
e

<
" o

N
g
T’FE
4 o
32 yo
‘hl_ﬂmlo
= o
g %
o
w N
tlo rlo o
)
S A T

N
o~

T
o
L

GOC Calculation program | GOC height Calculation program | GOC stabilty calculation program STOP |

GOC Height

95.4057 ful
Outine distance Slop angle | Masimum angle  stabilty(100%)
X G0 —m B | [ | 57.7686
o B e B | Fml =
Yo g0 m G| [mass | o
Yo @o_n @ || s ] 100

Figure 14: Stability calculations

Table 3: Result of slop angle

Outline Maximum angle(®)

distance Casel Case2 Case3
X(+) | 18 | 3.59564 5.07835 7.16318
X(-) | 15 | 299757 4.23534 5.97881
Y(+) | 16 | 3.197 4.51656 6.37422
Y(-) | 17 | 3.39636 4.79757 6.76902
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