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O ABSTRACT 0O

Ships are indeed complex structures and their stiffening is also sophisticated, generally
composed of stiffened plates, deck plates, bottom plates, and sometimes intermediate
decks, frame, bulkheads. The longitudinal strength of hull girder depends on the section
modulus of amidships section. This in turn depends on the scantlings and layout of the
structural members in the Amidships region. The Amidships region extends one forth
length of the ship forward and aft of midship. Over this amidships region the scantlings of
the structural members are kept the same. Maximum longitudinal bending moment is
experienced by a hull girder within this Amidships zone. Therefore, Amidships section
plays an important role from longitudinal strength point of view, at the same time it depicts
the structural layout depending on the type of cargo the is going to carry. Thus different
types of ships have different midship sections.

There are several requirements ( such as, structural weight, structural production
cost, and safe of ship) related to ship design can be solved by various alternatives. The
optimization design of amidships section scantlings ( plates and stiffeners) realizes a
multi- objectives such as, minimum weight, minimum production cost, and maximum
moment of inertia.

In this research, the optimization of Amidships section involves a number of
variables such as plate thickness, scantlings of stiffeners, and number of stiffeners, was
performed using a developed computer program. The Moment of inertia of the mid ship
section is computed, then the hull girder ultimate strength is determined to evaluate the
optimum design of a midship section scantlings, namely minimization of the structural
weight and cost and maximization of moment of inertia.

Keywords: ultimate strength, Optimum design, midship section, Scantlings of stiffeners,
Plate thicknesses, Structural ship weight, Structural cost.
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Scantlings Area Height | Momentof | 2" Momentof | Moment of inertia @
Item m x mm am?) | h(@m) | Areaah(m® | Areaah?(m*) | own neutral axis (m*)

Strength deck plating 2.5%14 0.035 9 0.315 2.835 _
Strength deck plating 1.5x16 0.024 9 0.216 1.944 _
Strength deck longitudinals W i6ox14 » Fagx1a | 0.0084 8.9 0.0748 0.666 _

Shear Strake 1x16 0.016 8.5 0.136 1.156 0.001

Side Plating 7.2x14 0.1008 4.4 0.4435 1.951 0.435
2" Deck Plating 4x12 0.048 5.5 0.264 1.452 _

Bilge( Curved Portion) R=0.8m,t=14mm | 0.0176 0.29 0.0051 0.001 0.001
Inner bottom plating 6.5x14 0.091 1 0.091 0.091 _
Inner bottom Margin plate 1.5x16 0.024 1 0.024 0.024 _
Inner bottom Longitudinal (MmM) | Wogox10 , Fesxas | 0.015 0.86 0.0129 0.011 _

Side Girder 1x12 0.024 0.5 0.012 0.006 0.002

Center Girder(1/2) 1x6 0.006 0.5 0.003 0.001 0.001
Bottom plating 7.2x14 0.1008 0.0 0 0 _
Bottom Longitudinals (mm) Wooox1o » Fesxis | 0.015 0.14 0.0021 0.000 _
Uppel’ hatch side girder Wosxos , Foaxos | 0.0225 8.64 0.1944 1.68 _
Lower hatch side girder Wi 5x25 , Fo.axos 0.0225 5.14 0.1157 0.595 _

Total for half section 0.5706 1.9095 12.413 0.44

Height of Neutral Axis

1.9095/0.5706=3.346 m

172 Igy, Ina

1/2 g =12.413+0.44=12.853m", Iya= (12.853-2x0.5706x3.346%)=12.93m"

ZDeck; ZKeel

Zpeck = 2.287 M°, Zee=3.864m°

~

. § SAVE Add It
ttem Name |sner Botton Plating | Bp [ | p  Scandings FirstMomentofdream®3) [0 | s - o
ave I Report Calculate
—_— | T | | A b Second Moment of Area(m”d) |0 L
— Corect Add
Heigther |:| Moment about neutral axis(m”4) |:| 1
Tl R —
Item Name Hw m  Scantlings First Moment of Area{m"3) Save e Sumdrea | |
Ttem NO Tw m  Area Second Moment of Area(m”4) +1 Moment l:l
Heigther Moment about neutral axis(m*4) T l:l
Moment of inertia
Ttem Name Tw m  Scantlings First Moment of Area(m*3) Save ’; — ONA(m"4) l:|
Ttem NO Bf m  Area Second Moment of Area(m " 4) | Height of neutral
2 - axis from base
Hw - ve m | Heigther Moment about neutral axis(m*4) i
wme [
= N
Item Name Tw m Scantlings First Moment of Area(m”3) Save
Ttem NO Bp m  Area Second Moment of Area(m” 4) 4 S I l:l
B : Moment sbout neutral ais(’ 4 — | I
o m Tp m Heigther Moment about neutral axis(m"4) =
- —| .
=
second Moment of I
; M First Moment inertia about
item Scantiings (m*mm) Itléﬂ Area (m~2) Height{m ulfrf\rE:{rnne’(‘E) Mumemi\of Eﬁ; :;J‘f;‘: ™~
Area(m~4) axis(m~a)
Horezintal_Plate (2#0.015) 1003 3 0.09 027 0 M (==
L4 ]
- (&
—
In]
v
b
weo [ ]
w [ ]
F
w2 [ ]
wie [ ]

pilaaal) (pglall galinll ( 4) Js

journal.tishreen.edu.sy

Print ISSN: 2079-3081 , Online ISSN:2663-4279

105




Tishreen University Journal. Eng. Sciences Series € 2021 (4) 2aall (43) alaall Zavigl) aglall . 050 daals dlas

Al jualisd Uldaadl agics daluwall -5

Jli G ((3) IS e Land) (8, by G Ay by 1) Nsatall BGA 8l Optimization AiY) sass
Cpeddinue Aanlss Al pualics #olll 2y Lially Wlal) dgaal) Csass Cany - ola¥) (ulibe 2355 AdSl5 ()
Ladis Al abe) aded) old) clilbieg dagdesall ol o Alalidly depeal) 5all e lalac)
5] ALY L) il Aala AAS5 JRE 201 M5y aladY) 50l 8 Adajte 2cld o Cagatl) i

tpl < tp < th bfl < bf < bfZ
tpr <ty <tr hyy < hy < hy,
twl < tp < thnsl < ng < ng,

kil 3] zsanal gl Aaf 25 (3 UKl ) el) adaill g Al gl pdadd) dbl gl
DL Alaxdl aie ad o dabiie JSayy L JSa oaped) adaiall <l dysill palic sl a0 2,
(5] ok LS slana Lially Llel) Gpaall 3 gl) o o(L5LasY)

8mm < t, <40 mm
100 mm < by < 500 mm
8mm < t; < 35mm
120 mm < h,, < 1000 mm

8mm < t, < 500 mm
S Al ealiad Alaal) o el pdalial Aalios o 2 o4 JSAIL cpuaall upulall galipl) alasinl
sl diiione (s L S il i g yualic Ayl 3 caaniid Gy . alally JAI g W)
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Inner bottom Longitudinals- L Shape

Web Dimensions Flange Dimensions Height Area 1" moment of | 2"moment of
[mmxmm] [mmxmm] [m] [m?] area[m°] area[m*]
80x15 0.7975 0.021 0.0169 0.0136
300x10 100x15 0.7712 0.0225 0.0179 0.0143
200x15 0.7555 0.03 0.023 0.0178
300x15 0.805 0.0375 0.02833 0.0214
Outer bottom Longitudinals- L Shape
80x15 0.195 0.021 0.004 0.000798
300x10 100x15 0.2025 0.0225 0.00455 0.000992
200x15 0.2288 0.03 0.0068 0.00157
300x15 0.2445 0.0375 0.0091 0.00224
Inner bottom Longitudinals— L Shape
80x15 0.81 0.024 0.0194 0.0157
300x12 100x15 0.8 0.0225 0.0204 0.0163
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200x15 0.778 0.033 0.0256 0.0199
300x15 0.71625 0.0405 0.0308 0.0235
Outer bottom Longitudinals— L Shape
80x15 0.189 0.024 0.00435 0.00085
300x12 100x15 0.196 0.0225 0.004998 0.00097
200x15 0.221 0.033 0.00729 0.00161
300x15 0.2375 0.0405 0.0096 0.00228
Inner bottom Longitudinals- L Shape
80x15 0.816 0.0285 0.0232 0.0189
300x15 100x15 0.81 0.03 0.0243 0.0197
200x15 0.7187 0.0375 0.0295 0.0232
300x15 0.771 0.045 0.03469 0.0267
Outer bottom Longitudinals- L Shape
80x15 0.183 0.0285 0.0052 0.00095
300x15 100x15 0.189 0.03 0.00567 0.00107
200x15 0.213 0.0375 0.00639 0.00136
300x15 0.228 0.045 0.0102 0.00234
Inner bottom Longitudinals- L Shape
80x15 0.777 0.036 0.0279 0.0217
300x20 100x15 0.773 0.0375 0.02898 0.0224
200x15 0.757 0.045 0.034 0.0257
300x15 0.746 0.0525 0.0391 0.0292
Outer bottom Longitudinals- L Shape
80x15 0.222 0.036 0.00799 0.0017
300x20 100x15 0.2268 0.0375 0.0085 0.0019
200x15 0.243 0.045 0.0109 0.00265
300x15 0.253 0.0525 0.01328 0.0033

- Al A1) Pl b (bl JSAN el A5l uabiad Allaall ajeg Aalua 5 Jgtal)

Rectangular Web Dimensions | Height Area | 1 momentofarea | 2"°moment of area
Longitudinals [mmxmm] [m] [m?] [m?] [m*]
Shape
120x10 0.94 0.006 0.008 0.00564
Inner bottom 200x10 09 0.01 0.009 0.0081
Longitudina]s 250x10 0.875 0.0125 0.0109 0.0095
300x10 0.85 0.015 0.01275 0.0108
400x10 0.8 0.02 0.016 0.0128
120%10 0.06 0.006 0.00036 0.0000216
Outer bottom 200x10 01 0.01 0.001 0.0001
|_0ngitudina|5 250x10 0125 0.0125 0.00156 0.000195
300x10 0.15 0.015 0.00225 0.0003375
400x10 0.2 0.02 0.004 0.0008
120x12 0.94 0.0072 0.00676 0.006362
Inner bottom 200x12 0.9 0.012 0.0108 0.00972
Longitudinals 250x12 0.875 0.015 0.013125 0.0114
300x12 0.85 0.018 0.0153 0.013
400x12 0.8 0.024 0.0192 0.01535
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120x12 0.06 0.0072 0.000432 0.000026
Outer bottom 200x12 01 0.012 0.00128 0.00012
Longitudinals 250x12 0.125 0.015 0.001875 0.000234
300x12 0.15 0.018 0.0027 0.0004
400x12 0.2 0.024 0.0048 0.00096
120x15 0.94 0.009 0.00846 0.00795
Inner bottom 200x15 09 0.015 0.0135 0.01215
Longitudinals 250x15 0.875 0.01875 0.0164 0.01435
300x15 0.85 0.0225 0.019125 0.01625
400x15 0.8 0.03 0.024 0.0192
120x15 0.06 0.009 0.00054 0.000032
Outer bottom 200x15 01 0.015 0.0015 0.00015
Longitudinals 250x15 0.125 0.01875 0.00243 0.0003
300x15 0.15 0.0225 0.003775 0.0005
400x15 0.2 0.03 0.006 0.0012
120x20 0.94 0.012 0.01128 0.0106
Inner bottom 200x20 0.9 0.02 0.018 0.0162
Longitudina|s 250%20 0.875 0.025 0.0218 0.0191
300x20 0.85 0.03 0.0255 0.0216
400%20 0.8 0.04 0.032 0.0256
120x20 0.06 0.012 0.00072 0.000043
Outer bottom 200x20 01 0.02 0.002 0.0002
Longitudina|s 250%20 0125 0.025 0.003125 0.00039
300x20 015 0.03 0.0045 0.000675
400%20 0.2 0.04 0.008 0.0016
$ 4GBl gl
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