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NOTATION

A, = Projected area bounded by chines and transom, in plan view, not
including tunnel

Bp, = Mean breadth, one pontoon, chine to tunnel

Bpy = Maximum beam or breadth of one pontoon, chine to tunnel
BL = Baseline

CL = Centerline

CG = Center of gravity

ehp = Effective horsepower

F, = Froude number based on volume, v/ /gy 1/3

g = Acceleration due to gravity, ft/x/§555

h = Hull spacing ratio, distance between hull CL s/maximum beam

over chines of one hull

L, = Overall length of the area A,, measured parallel to baseline
LCG = Llongitudinal center of gravity location

R = Total resistance, 1b

S = Area, of wetted surface (This is the actual wetted surface

underway including the area of the sides which is wetted at
low speed; however, the area, wetted by spray is excluded)
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WL

WL

Density ratio, salt water to fresh water

Speed
Speed, knots
Density of water (weight per unit volume)

Intersection of chine with solid water, forward of transom, ft
Wetted length of keel, forward of transim, ft

Linear ratio, ship to model

Displacement at rest, weight of

Trim angle of hull with respect to attitude as drawn, degrees

Displacement at rest, volume of, ft*

= Vil -



Abstract

A study on the Turtle boat shaped oil recovery Catamaran

Choi, Yu-Sok

Advisor :Prof.LeeKwi—joo,Ph.D.
Depar tmentofNavalArchitecture

& Oceankngineering,
GraduateSchoolofChosunUniversity

This study aims to develop a oil recovery. vessel integrated with a new type
of oil-water separation apparatus which has an ability to remove oil spills
on a large body of water. Compared with other conventional water-oil
separation techniques, the multi-step active circulating type used in the
vessel exhibits higher performance and are considered a new techniques
compatible with a higher speed removal of thee oil spill.

The shape of upper structure of the developed vessel is designed as "Turtle

Boat" for retro spection of the proudest moment of Korean history.
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Table 2-1 HEH2 = M3

Loa (M) 34.242
Lwe (M) 25.480
Buax (M) 10.303
Br  (m) 3.840
D (m) 6.364
T (m 1.500
Lw/Bt 6.641
Br/T 2.560
W.S.A(m?) 261.860
vooom) 237.980
Cs 0.641
Cw 0.761
Cw 0.828
Les (M) 1.470
KB (m) 0.820




Table 2-2 A

230

| o —i

| Off-Set Table

OFF-SETS TABLE(Turtle Boat Type Hull Form)

HALF BREADTH FROM C.L.

STAT.|KEEL| 0.50 | 1.00 | 1.50 | 2.00 | 2.50 | 3.00 | 4.00 | UPP. DECK
No. | LINE | W.L. | W.L. | W.L. | WL, | WL, | WL | WL KL KL
(IN) | (OUT)
F.P | - 2030|2230 | 2400 | 2562 | 2700 | 2715 | 4135 | 2725 | 3625
111850 | 2200 | 2500 | 2790 | 3050 | 3230 | 4140 | 4140 | 3230 | 4140
2 | 2000 | 2540 | 2980 | 3280 | 3530 | 3695 | 4590 | 4590 | 3680 | 4590
3 | 2110|2810 | 3260 | 3630 | 3880 | 4000 | 4910 | 4910 | 4000 | 4910
4 | 2187 | 2900 | 3430 | 3820 | 4080 | 4200 | 5100 | 5100 | 4200 | 5100
5 | 2200 | 2900 | 3500 | 3890 | 4130 | 4200 | 5151.5 | 5151.5| 4200 | 5160
6 | 2115|2800 | 3360 | 3720 | 3970 | 4055 | 4970 | 4970 | 4055 | 4970
7 | 1940 | 2560 | 3040 | 3400 | 3650 | 3730 | 4650 | 4650 | 3715 | 4650
8 | 1750 | 2180 | 2610 | 2920 | 3140 | 3280 | 4080 | 4080 | 3280 | 4080
9 - - - | 2300 | 2550 | 2750 | 3680 | 3680 | 2740 | 3680
AP | - 11900 | 2050 | 2100 | 2150 | 2180 | - - | 2180 | 3100




BODYFLAN OF TURTLE SHIF
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2. ASH A& J|2 AHat

1.Hydrostatic data

0 1.000 1.100 1.200 1.300 1.400
DRAFT

1 108.40 122.26 136.44 150.99 166.03
DIS.(S.W)

2 105.76 119.27 133.11 147.31 161.98
DIS.(F.W)

3 105.76 119.27 133.11 147.31 161.98
VOL. (MLD)

4 .868 .865 .863 .802 .632
L.C.F.

5 .822 .827 .831 .830 .816
L.C.B.

6 .546 .603 .660 .716 774
V.C.B.

7 1.4 1.4 1.4 1.5 1.5
T.P.I.

8 1.8771 1.9257 1.9726 2.0557 2.2111
M.T.C.

9 4570 4.440 4.336 4.259 4.206
K.M.T

10 .4029 4130  .4225 4316 .4407
Cb

11 .7091 7188 7177  .7213  .7252
Cp

12 .5086 .5212  .5331  .5473  .5665
Cw

13 .5681 5786  .5887  .5984  .6077
Cm

14 133.51 136.82 139.96 143.69 148.71
W.P.A.

15 149.98 155.52 160.97 167.09 174.63
W.S.A.

1.500 1.600 1.700 O
181.41 197.06 212.96 1
176.98 192.25 207.77 2
176.98 192.25 207.77 3

.631 .630 .628 4
.800 787 775 5
.831 .888 .945 6
1.6 1.6 1.6 7

2.2557 2.2984 2.3392 8

4.144 4003 4.049 9
4494 4577 4656 10
7288 .7320  .7349 11
5769 .5868  .5961 12
6166  .6252  .6335 13
1561.45 154.04 156.48 14
179.97 185.24 190.43 15



0 1.700 1.800 1.900 2.000 2.000 2.000 2.000 2.000 O  DRAFT

1 212.96 229.12 245.52 262.56 262.56 262.56 262.56 262.56 1
DIS.(S.W)

2 207.77 223.54 239.53 256.15 256.15 256.15 256.15 256.15 2
DIS.(F.W)

3 207.77 223.54 239.53 256.15 256.15 256.15 256.15 256.15 3
VOL . (MLD)

4 .628 .627 .626 .352 .352 .352 .352 .352 4

L.C.F.

5 775 .765 .755 127 127 727 127 727 5
L.C.B.

6 .945  1.001  1.058 1.116 1.116 1.116 1.116 1.116 6
V.C.B.

7 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 7
T.P.I.

8 2.3392 2.3780 2.4148 2.8337 2.8337 2.8337 2.8337 2.8337 8
M.T.C.

9 4.049 4.012 3.980 3.993 3.993 3.993 3.993 3.993 9
K.M.T

10  .4656  .4731 4802  .4879  .4879  .4879  .4879  .4879 10
Cb

11 .7349 7374 7397  .7431 7431 7431 7431  .7431 11
Cp

12 .5961 .6049 6131 .6462 .6462 .6462  .6462  .6462 12
Cw

13 .6335 .6415 .6492 .6566 .6566 .6566 .6566  .6566 13
Cm

14 156.48 158.79 160.95 169.64 169.64 169.64 169.64 169.64 14
W.P.A.

15 190.43 195.56 200.63 212.48 212.48 212.48 212.48 212.48 15
W.S.A.

properties for whole ship:

SAC Draft at AP = 1.5000 m
SAC Draft at Midships = 1.5000 m
SAC Draft at FP = 1.5000 m

_10_
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Table 3-1 Main dimensions of existing oil Recovery Vessel

Stor: & Z,

-| ’

X
U0
%0

Cata:

Deb: el Jl==A,

Sk:23l2=D],
VOSS:Vessel of Opportunity Skimming System

Kk
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a8 T | e | o | knoy | (Galew | @Um | 1 E
Pioneer service 2484 480 201 14715 161700 - Sk + Stor
JBF420 276 96 18 15725 1320 225 Sk + Deb
JBF430 396 120 20 15720 2300 225 Sk + Deb
DIP400 72 50 18 - - 225 VOSS
DIP402 116 108 30 - - 444 VOSS
DIP600 240 96 48 - - 1257 VOSS
DIP2600 312 9% 24 12725 1000 225 Sk-Cata.
DIP2900 360 120 48 12718 1000 440 Sk-Cata.
DIP4500 540 180 36 12715 4000 1100 Sk-Cata.
DIP5000 900 240 84 11 11600 2573 Sk + Deb
DIP6000 1620 372 120 12 57000 5152 Sk + Deb
DIP7000 2520 552 174 13 168000 5152 Sk + Deb
CBS 462 136 67 5 95 628 Sk
Valdez Star 1476 372 120 12 55000 2000 Sk
APSR M28 336 96 20 20740 1500 - Sk

Fig. 3-1 Photographs of oil Recovery Vessel
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Table 3-2 Main dimensions of barge/working Ship

44 o) (indh) Ben) b ot oty
B450-3 4800 1194 300 - - 149,700
Tidemar 5520 1008 450 - - 191,000
B500-2 4800 1260 240 - - 105,000
BJ1-344 3960 1035 252 - - 75,000
AP-1 240 120 - 42 15 -
Kvichak PV 336 120 - 36 25 -

Fig. 3-2 Photographs of barge/working Ship
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Table 3-3 Main characteristics of typical type of oil recovery vessel
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Table 3-4 Main characteristics of typical type of oil skimmer
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Table 3-5 Characteristics of typical oil fence
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Table 3-7 Test data,

Irregular waves, Significant waveheight 2.5m

NO FINS
Speed:25 knots
Mean Osc Av 1/ 3 1/ 10 | Extreme
/RMS /Buff g
Pitch 1.439 41 3.43 4 .31 4.85 5.20
1.555 0.1 -0.61 -1.42 -1.79 -2.38
Heave 0.281 39 0.44 0.79 1.13 1.44
0.581 0.08 -1.00 -1.35 -1.78 -1.97
CG Accel 0.001 40 0.18 0.25 0.32 0.42
0.128 0.1 -0.18 -0.25 -0.29 -0.34
Bow Accel -0.003 44 0.34 0.48 0.65 0.99
0.25 0.1 -0.33 -0.48 -0.53 -0.58
Table 3-8 Test data, Irregular waves
FINS
Speed:25 knots Significant Waveheight 2.5m
Mean - Osc | 1/3 | 1/10 | Ext
Xirem
JRMS | /Buff Ve eme
Pitch 1.292 48 2.77 3.88 4.58 5.25
1.341 0.1 -0.22 -1.09 -1.47 -1.57
Heave -0.278 40 0.25 0.66 0.99 1.24
0.453 0.08 -0.82 -1.17 -1.42 -1.62
CG Accel -0.002 37 0.14 0.2 0.23 0.25
0.098 0.1 -0.14 -0.21 -0.24 -0.26
Bow Accel | -0.001 40 0.28 0.39 0.45 0.51
0.198 0.1 -0.28 -0.39 -0.44 -0.47
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Fig.4-8 Processing flow through oil guide device in No.1 tank
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CHOSUN UNIVERSITY

Fig.4-9 0il Transport in NO.2 tank

Fig.4-11 Flow from no.3 tank to no.4 tank

_35_



Fig.4-13 Flow from No.2 tank to No.3 tank at full load condition

Fig.4-14 Last situation of process of oil-water separating Tank
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oEE= Fig 4-1610 20

Fig.4-16 Flom of ol l-watet ssparating systen

Fig.4-16 Flow of oil-water separating system
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HHHHHHHHHHAHH AR
# HYDROSTATICS ~ CALCULATIONS #
HHHHHHHHHHAEH AR A
Ship Name : catamaran

Density of Sea Water : 1.025

Reference Position : Midship (Longitudinal)
Keel Bottom (Vertical)

Abbreviation & Units

Draft : Draft Bottom of Keel ( m )
Volume : Volume Moulded  ( m*x3 )
Dispt : Displacements  ( ton )
T.P.C : Displacement per 1 cm Immersion (ton/cm)
M.T.C : Moment to Change Trim 1 cm ( ton*m )
L.C.B : Longitudinal Center of Buoyancy ( m )
L.C.F : Longitudinal Center of Floating ( m )
K.B : Vertical Center of Buoyancy ( m )
K.M.T : Transverse Metacenter ( m )
K.M.L : Longitudinal Metacenter ( m )
I.M.T : Transverse Inertia Moment ( mx*4 )
CDIP : Change of Displacement for 1 cm

Trim by Stern ( ton )
W.P.Area : Water Plane Area Total ( m**2 )
Wet.Surf. Wetted Surface ( m**2 )
CB : Block Coefficient
CP : Prismatic Coefficient
CW : Waterplane Area Coefficient
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CM : Midship Section Area Coefficient

kkhkkkkhkkhkkhkhkhkhkhkkkhkkkhkkhkkhkhkkhkhkhkkhkkhkkkkhkkkhkkkhkkkkhkkxkx

* HYDROSTATIC ~ CALCULATIONS =

khkkhkkkkhkkhkhkkhkhkhkkhkkhkhkkkhkkhkhkkhkkhkhkkhkkhkkhkhkkkhkkhkkhkkkkhkkxkx

ORAFT DISPT ~ MOLDED T.P.C M.T.C L.C.B L.C.F K.B K.M.T
B.0.K VOLUME

M TON Mx+3  TON/CM  M=TON M M M M

0.20 0.14 0.14 0.0t 0.00 0.011 -0.036 0.109 0.220
0.21 0.15 0.15 0.01 0.00 0.008 -0.050 0.115 0.222
0.22 0.16 0.16 0.01 0.00 0.006 -0.064 0.120 0.223
0.23 0.17 0.16 0.01 0.00 0.004 -0.076 0.125 0.225
0.24 0.18 0.17 0.01 0.00 0.000 -0.072 0.132 0.227
0.25 0.19 0.18 0.01 0.00 -0.004 -0.068 0.137 0.228
0.26 0.20 0.19 0.01 0.00 -0.007 -0.065 0.142 0.230
0.27 0.21 0.20 0.01 0.00 -0.010 -0.070 0.149 0.233
0.28 0.22 0.21 0.01 0.00 -0.013 -0.076 0.154 0.236
0.29 0.23 0.22 0.01 0.00 -0.016 -0.081 0.159 0.238
0.30 0.24 0.23 0.01 0.00 -0.019 -0.095 0.166 0.242
0.31 0.25 0.24  0.01 0.00 -0.022 -0.108 0.171 0.246
0.32 0.26 0.25 0.01 0.00 -0.025 -0.118 0.177 0.249
0.33 0.27 0.26 0.01 0.00 -0.028 -0.115 0.183 0.252
0.34 0.28 0.27 0.01 0.00 -0.031 -0.112 0.188 0.256
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0.35
0.36
0.37
0.38
0.39

0.40
0.41
0.42
0.43
0.44
0.45
0.46
0.47
0.48
0.49

0.50
0.51
0.52
0.53
0.54
0.55
0.56
0.57
0.58
0.59

0.29

.31
.32
.33

o O O

.34
.35
.36
.37
.38

O O O O O

0.40
0.41
0.43
0.44

0.45
0.46
0.47
0.48
0.49
0.50
0.51
0.52
0.583
0.55

0.28
0.29
0.30
0.31
0.32

0.33
0.34
0.35
0.36
0.37
0.38
0.39
0.40
0.41
0.43

0.44
0.45
0.46
0.47
0.48
0.49
0.50
0.51
0.52
0.53

O O O o O

O O O O O O o o o o

O O O O O O O o o o
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.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.035
.037
.040
.043
.045

.047
.049
.050
.052
.053
.054
.055
.056
.057
.058

.059
.059
.060
.060
.061
.061
.061
.062
.062
.062

0.
0.
0.
0.
0.

O O O O O O o o o o

O O O O O O O o o o

194
200
205
211
217

.222
.228
234
.239
244
.250
.255
.261
.266
272

277
.283
.288
.293
.299
.304
.310
.315
.320
.326

0.259
0.263
0.267
0.270
0.274

278
.282
.286
291
.295
.299
.303
.307
312
.316

O O O O O O o o o o

321
.325
.330
.334
.339
.344
.348
.353
.358
.362

O O O O O O O o o o



KhkAkKkKkkkhkhkkhkkhkhkkhkkhkkhkhkkhkkhkkhkkhkkkhkkhkkkkhkkhkkkkhkkkkkkkxk*k

* HYDROSTATIC

CALCULATIONS

khkkhkkkkhkkhkhkkhkhkhkkkhkhkkkhkkkhkkhkkhkkkhkkhkkkhkkkhkkkhkkkkhkkxkx

*

DRAFT K.M.L [.M.T CDIP W.P  WET. BLOCK PRISM ~ WL-A  MID.
B.0.K AREA  SURF. COEF. COEF.  COEF.

COEF.
(CB) (cP)  (cw)  (cm)

M M Mxx4 TON M2 Mxx2

.20 1.65 0 0.000 0.8 1.4 0.532 0.532 0.649

1.000
21 1.69 0 0.000 0.9 1.5 0.538 0.538 0.665

1.000
.22 1.73 0 0.000 0.9 1.5 0.544 0.544 0.682

1.000
.23 1.76 0 0.000 0.9 1.6 0.549 0.549 0.698

1.000
.24 1.70 0 0.000 0.9 1.6 0.555 0.555 0.701

1.000
.25 1.64 0 0.000 0.9 1.7 0.561 0.561 0.704

1.000
.26 1.59 0 0.000 0.9 1.7 0.566 0.566 0.708

1.000
27 1.59 0 0.000 0.9 1.8 0.572 0.572 0.717

1.000
.28 1.58 0 0.000 0.9 1.8 0.578 0.578 0.726

1.000
.29 1.58 0 0.000 1.0 1.9 0.583 0.583 0.735

1.000
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.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

0.40

0.41

0.42

0.43

0.44

0.45

.65

.67

.63

.59

.56

.54

.53

.46

43

.39

.37

.35

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
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2.2

2.2

2.3

2.3

2.4

2.4

2.5

2.5

2.6

2.6

2.7

0.588

0.593

0.598

0.604

0.609

0.614

0.619

0.623

0.628

0.632

0.636

0.640

0.644

0.648

0.652

0.655

0.588

0.593

0.598

0.604

0.609

0.614

0.619

0.623

0.628

0.632

0.636

0.640

0.644

0.648

0.652

0.655

0.749

0.763

0.775

0.777

0.780

0.782

0.787

0.792

0.796

0.798

0.800

0.801

0.803

0.805

0.807

0.808



.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

0.46

0.47

0.48

0.49

0.50

0.51

0.52

0.53

0.54

0.55

0.56

0.57

0.58

0.59

.33

.30

.28

27

.26

.25

.24

.23

.22

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
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2.7

2.8

2.8

2.9

2.9

3.0

3.0

3.2

3.2

3.3

3.3

3.4

0.658

0.662

0.665

0.668

0.671

0.674

0.676

0.679

0.682

0.684

0.687

0.689

0.692

0.694

0.658

0.662

0.665

0.668

0.671

0.674

0.676

0.679

0.682

0.684

0.687

0.689

0.692

0.694

0.810

0.811

0.813

0.814

0.816

0.818

0.820

0.821

0.823

0.825

0.827

0.829

0.831

0.832



hhkkkkhkkhkkkhkkkhkkhkkhkkkhkkhkkhkhkkhkhkhkkkhkkkkhkkhkhkkhkkhkkkkhkkxkx

* HYDROSTATIC

CALCULATIONS =

kkhkkhkkkhkkhkkhkkhkhkhkhkkhkkhkkkhkkhkkhkhkkhkhkhkkhkkhkkkkhkkkhkkhkkhkkkkhkkxkx

ORAFT ~ DISPT  MOLDED T.P.C M.T.C L.C.B L.C.F K.B K.M.T
B.0.K VOLUME
M TON Mx+3  TON/CM  M=TON M M M M

0.60 0.56 0.54 0.0t 0.00 -0.062 -0.063 0.331 0.367
0.61 0.57 0.55 0.01 0.00 -0.062 -0.061 0.336 0.372
0.62 0.58 0.56 0.01 0.00 -0.062 -0.059 0.342 0.377
0.63 0.59 0.58 0.01 0.00 -0.062 -0.057 0.347 0.381
0.64 0.60 0.59 0.01 0.00 -0.062 -0.056 0.353 0.386
0.65 0.61 0.60 0.01 0.00 -0.062 -0.054 0.358 0.391
0.66 0.62 0.61 0.01 0.00 -0.061 -0.052 0.363 0.39%6
0.67 0.64 0.62 0.01 0.00 -0.061 -0.051 0.369 0.401
0.68 0.65 0.63 0.01 0.00 -0.061 -0.049 0.374 0.405
0.69 0.66 0.64 0.0t 0.00 -0.061 -0.047 0.379 0.410
0.70 0.67 0.65 0.01 0.00 -0.061 -0.045 0.385 0.415
0.71 0.68 0.66 0.01 0.00 -0.060 -0.043 0.390 0.420
0.72 0.69 0.67 0.01 0.00 -0.060 -0.042 0.395 0.425
0.73 0.70 0.69 0.01 0.00 -0.060 -0.040 0.400 0.430
0.74 0.71 0.70 0.01 0.00 -0.059 -0.038 0.406 0.435
0.75 0.73 0.71 0.01 0.00 -0.059 -0.036 0.411 0.440
0.76 0.74 0.72 0.01 0.00 -0.059 -0.035 0.416 0.444
0.77 0.75 0.73 0.01 0.00 -0.058 -0.033 0.422 0.449
0.78 0.76 0.74 0.0t 0.00 -0.058 -0.031 0.427 0.454
0.79 0.77 0.75 0.01 0.00 -0.057 -0.030 0.432 0.459
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0.80
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0.83
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0.81
0.82
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0.86
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0.89

.90
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.92
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.95
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.97
.98
.99
.00
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0.76
0.77
0.79
0.80
0.81
0.82
0.83
0.84
0.85
0.87

0.88
0.89
0.90
0.91
0.92
0.93
0.95
0.96
0.97
0.98
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.057
.057
.056
.056
.055
.055
.054
.054
.053
.053

.052
.051
.051
.050
.049
.049
.048
.047
.047
.046

-0.028
-0.026
-0.025
-0.023
-0.021
-0.018
-0.016
-0.013
-0.011
-0.008

-0.006
-0.003
-0.001
0.002
0.004
0.006
0.009
0.011
0.014
0.017

0.438
0.443
0.448
0.454
0.459
0.464
0.470
0.475
0.480
0.486

0.491
0.496
0.502
0.507
0.512
0.518
0.523
0.528
0.534
0.539

0.464
0.469
0.474
0.479
0.484
0.489
0.494
0.499
0.504
0.509

0.514
0.519
0.525
0.530
0.5635
0.540
0.545
0.550
0.554
0.558



hhkkhkkhkkhkkhkhkkhkkhkhkkhkkhkkhkhkkhkhkkhkkhkkkkhkkhkhkkhkhkhkkhkkhkkkkhkkxkx

* HYDROSTATIC

CALCULATIONS =

khkkhkkkkhkkhkhkkhkhkhkkkhkhkkkhkkkhkkhkkhkkkhkkhkkkhkkkhkkkhkkkkhkkxkx
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DRAFT K.M.L |.M.T CDIP W.P  WET. BLOCK PRISM  WL-A  MID.
B.0.K AREA  SURF. COEF. COEF.  COEF. COEF.
(cg) (cp)  (cw)  (cwm)
M M Mxx4  TON Mxx2  Mx*2
0.60 1.18 0 0.000 1.1 3.4 0.697 0.697 0.834
.000
0.61 1.17 0 0.000 1.1 3.5 0.699 0.699 0.835
.000
0.62 1.16 0 0.000 1.1 3.5 0.701 0.701 0.837
.000
0.63 1.16 0 0.000 1.1 3.6 0.703 0.703 0.838
.000
0.64 1.15 0 0.000 1.1 3.6 0.705 0.705 0.839
.000
0.65 1.15 0 0.000 1.1 3.7 0.707 0.707 0.841
.000
0.66 1.14 0 0.000 1.1 3.7 0.709 0.709 0.842
.000
0.67 1.13 0 0.000 1.1 3.8 0.711 0.711 0.843
.000
0.68 1.13 0 0.000 1.1 3.8 0.713 0.713 0.845
.000
0.69 1.13 0 0.000 1.1 3.9 0.715 0.715 0.846
.000



.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

0.70

0.71

0.72

0.73

0.74

0.75

0.76

0.77

0.78

0.79

0.80

0.81

0.82

0.83

0.84

0.85

0.86

.09

.09

.09

.09

.09

.09

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
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3.9

4.0

4.0

4.2

4.2

4.3

4.3

4.4

4.4

4.5

4.5

4.6

4.6

4.7

4.7

0.717

0.719

0.721

0.723

0.724

0.726

0.728

0.729

0.731

0.733

0.734

0.736

0.737

0.739

0.740

0.742

0.743

0.717

0.719

0.721

0.723

0.724

0.726

0.728

0.729

0.731

0.733

0.734

0.736

0.737

0.739

0.740

0.742

0.743

0.847

0.849

0.850

0.852

0.853

0.854

0.856

0.857

0.858

0.859

0.861

0.862

0.863

0.865

0.866

0.868

0.870



.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

0.87

0.88

0.89

.09

.08

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000
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4.8

4.8

4.9

4.9

5.0

5.0

5.2

5.2

5.3

5.4

5.4

0.745

0.746

0.748

0.749

0.751

0.752

0.753

0.755

0.756

0.757

0.759

0.760

0.762

0.745

0.746

0.748

0.749

0.751

0.752

0.753

0.755

0.756

0.757

0.759

0.760

0.762

0.872

0.873

0.875

0.877

0.879

0.881

0.883

0.885

0.886

0.888

0.890

0.873

0.854
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Fig. 3-15 Structural section of A type
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Fig. 3-16 Structural section of B type
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[ KN/ m*]
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= 42.88 [ KN/ m*]
@ «

il

7 — 10001, %1.%0.792%43.70%1. x1.16
10*160

O1JIA ZHY 2( p)

=29.11 [em®]

0.3 —B
Po= 13K () T gt e RN

50—B.,,

—

- 1.3*1*(45_1(1)0-3*(0.8)0.7*59;2&&215

1,16 50 —30.00 * (16.366)

= 43.70 [ KN/ m*]
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o
Jy
oy
g

1000*1.x1.%0.792*%20.391*1

92

_ _ 3
7 = L0160 =36.44 [cm’]
HIIM S22 (p)
P= a- K,-(C,—0.53 hy) [KN/m*]
= 1%27.248%(0.64—0.53%(1.3—0.8))=10.218 [KN/m*]
5 ST
CHEH | 4
. (pPEE . Q.2
Z _ k (P (-jpel) S l [CWL3]
SN BES2
7 — BMOL903121.0° 1568 [
- 95 - . cm
OIIAl e ¢ei( p,)
0.3 _[3
Py= 13K () AT )T e KNI
_ 5.70\°%3 0.7, 50—20.215
- 1.3*1*( 0.31) #(0.8)" 7w p =4 * (16.36)
= 64.92 [ KN/m*]
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@ &

(s

i

ORA

=
=

Il

Z

83*64.01*0.325%1.0°
95.
HIIN Sy 2s&(p)

P

=

=18.18 [em’]
0.3 _[3
s = 13K/(%) d87' E?(?_B * Aoy [KN/WLZ]
.3 _
— 13x1x (2l ) e (0.8) 0T 2L=AL2L 4 (46, 366)
= 64.01 [ KN/ m*]
® 2o 5=z
2
5 — 83x20 39;;0 38*1.0% _ e nr o]
OIIA =& (p)
P= a K,-(C,—0.53" hy) [ KN/ m*]
= 1%27.248+%(0.64—0.53*%(1.3—0.8))=10.218 [KN/m*]
< BE ZZAA LY >
@ HHSE T
deg = 1 = 0.6 St & [m/ sec’]
- (=32 ). —
(7]%) (100,76) 1-9.81 = 16.366

[ m/ sec?]
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®

ozt Hl= ( Cw, SA3, & 3.2.3)

Cw=4108-L-'imﬁ%2Q — 0.64

el (M5, CEUD)
DIHESS Gt
n
P =10 h+(Ks—15- ) C, [ KN/ m*]
DRSS A=
P= a K5 (C,—0.53" hy) [ KN/m®]
i ol=

P1 = p‘(g0‘|‘0.5*dv)‘hs
= 1.025%(9.81+0.5%32.732)*0.76 = 20.391
P,= 0.67T-0-g0-h, = 0.67%1.025%9.81*1.01 = 6.804
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1.025%9.81%0.76 + 10 = 17.642

P3 = p‘go‘hs‘l’lo

CIIM hy = 0.76  [m].

[ m]

hy = 5> +0.76 = 101
a, = K, a,=2%16.366 = 32.732 [ m/ sec?’]
20.391 [ KN/ m*]

Plic] =

I HGHS -

Zo| Z. (HM5E)

Mol JIE2H = 0,002 - (240+ L) = 0.5 [m]

A.
S, =8 2%
® BBES
i) Ldl
b = T50+4.5-L="750+4.5%10 = 795 [mm]
i) S
t = (7.0+0.05-L)'T§—
= (7.0+0.05>|<10)=|<JLZJ%L05 = 4.4 [mm]
@ X
15.8-S-VP v
5.8 A 15 8*0\/22‘;; 1245 _ 399 [pum]
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01N ZHY 2( p,)

0.3 —B
13K1(ﬁ) . 0'7‘ 55(?_B *log [KN/MZ]

cg

Psl

.3 _
_5_10_)0 £(0.8)" T -00=20.215 _ (1 60y

= L3x1x( 53] 50 — 30.00

—_

= 72.45 [KN/m*]

x4 A2

g

( tmin)

— (5.0+0.04x L) = (5+0.04x10)+- L2 — 316

¥

15.8-S-VPy _ 15 8>|<0\/2166>IE)‘/ﬁ = 2.87 [mm]

)

01N ZHY 22( p,)

0.3 B
Py = 1.3-K,-(ﬁ) dyT SSé)—Bcg “ay  [KN/m’]

.3 _
_5_10_)0 £(0.8)"T#-00=20.215 _ 1 sapy

= 1.3%1%( (g 50 — 30.00

—_

= 77.88 [ KN/ m*]

@ 2ted okaf
[ e =

= (4+0.05- L) 5 [mm]

¥

-~ (5.0+0.025*10)*%3§=2.94 = 5.95  [mm]

©@
N
g
iz
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15.8'5‘\/Ph‘a
Vo

15 8*0\/27*\/ 20.391

= =
20 1.76 [mm] = 3.0 [mm]
B. EAHAHA
w GO | =

Z fr—

m -+ O

1000 - K- F-R- (PETP)-b- S

[c

m®]
@ AX
~1000%1.0*1.0%0.792%42 88%1.0%1.375% 3
7 = 10160 =40.13 [em’]
OIIA e ¢ei( p,)
_ a0 K 50—B 9
P, = 1.3-K,-(A) AT a (KNI
_ _5.70 \°? 0.7, 50—20.215
- 1.3*1*( 1.235) #(0.8)" w904 * (16.36)
= 42.88 [ KN/ m*]
S=
. *k *k *k %k *k *k 2 . 3
7 = L0160 =29.11 [em?]
OIIAl ZeHY ¢ei( p,)
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0.3 B
Psl = 1.3 K[ . (ﬁ) . d%'7 . 55(?_Bcg * Qoo [KN/MZ]

_ 5.70 \%? 0.7, 50—20.215
- 1.3*1*( 1.16) #(0.8)" a4 * (16..36)

= 43.70 [ KN/ m?]
@ 2 An

__1000*1.*1.%0.792%20.391%1.9% 3
7 = 10%160 =36.44 [cm?]

MIIM S ( p)
P=a-K.,-(C,—0.53-hy) [KN/m?]

= 1%27.248%(0.64—0.53*(1.3—0.8))=10.218 [ KN/m*]

7 = 5 [cm®]

2
, — B3x66 03;50 203 1.0° _ 1690 [em?]

OOIA S 22( p)

0.3 50— B,
Py = 13K, - (ﬁ) -d%”-h “aq  [KN/m*]
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0.3 _
= L3xlx(Eh) Tx(0.8) T L =ALL

= 66.03 [ KN/ m?]
@ «

il

==
=l

4

2
, _ 83%68 449;0 262105 _ 1555 [om’]

OOIA S 22( p)

0.3 50— B,
Py= 13K () dT g e KNI

_ 5.70.\%3 0.7, 50—20.215
- 1.3*1*( 0.26) #(0.8)"Ta =5 =904 * (16.366)

= 68.44 [ KN/ m?]

@ 2o ==
= o T

Il

2
5 _ 83x20 39;;0 28*1.05 _y 99 [om?]

HIIM =2 (p)
P=a-K,-(C,—0.53-hy) [KN/m?*]

= 1%27.248%(0.64—0.53%(1.3—0.8))=10.218 [KN/m*]
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