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Project/Problem Statement

 Design a support column and seats of
maximum profit for Gyro Drop

* The column must be safe with respect to
yield strength

 The total stress must not exceed
buckling load
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Project/Problem Statement

« Assumption

1. Column : A hollow circular bar — A truncated
cone

2. Wind pressure : Acting on the side of seats —
Acting on the whole structure

3. The column is a fixed-free column.

4. The column is supporting seats.

5. The seats are hanging on the top and fixed.
6. Whole structure is made my steel.
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Project/Problem Statement

» Drawing of Gyro Drop (Before)
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Project/Problem Statement

« Drawing of Gyro Drop (After)
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Data and Information
Collection

e Not Changed
1. Height of seats: h=1.5m
2.Wind velocity : v=40m/s

3. Massdensity of steel: y = 7860kg/m*

4. Radius of gyration: r = \/%
5.Young' s modulus (steel ASTM - A36): E =200GPa
’E

(2H /r)

6. The buckling stressfor thecolumn : o, =

7. Air density: p =1.225kg/m*
8. Theaverage mass of the people: W, =75kg

9. Wind force acting on theside of seats: F, = %CDZRh,ov2 (C, =14)

10. The yield stressfor the column : o, = 250M Pa




Data and Information
Collection

o Added

1. A central angle perseat:6 = 2z
n

2. Thickness of seats:t=1m
3. A breadth of aseat:b=0.7m

4.Wind force acting on thecolumn : F, = %CDpvzd

5.Volume of theseats: W, = 7z[R02 —(R, —t)’ ]h
d

6. Volume of thecolumn : W, = zt[(d —t)(H — h)]—m(H 2 _h?)

2
7.Shear force at thebase: V = iCD,ovzdh ~ Lo g2
2 20H

(o vy
8. Maximum shear stress: 7, = \/(Mj +(_j

2 A




Data and Information

Collection
e M odified
1. Height of thecolumn: H=60m — 70m
b

2.Radius of seats: R, =9m —

sin(612)
3. Cross-sectional area of thecolumn :

A:%[d2 —(d-2tP ] A(h)=%[d(h)2 ~(d(h)-2ty]

4. Moment of Inertia of thecolumn:

= Z a0 -2 ] )= fo(n) - (a(h)- 2]
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Data and Information
Collection

5. Deflection at center of gravity of seats:
3 3 4
s_F(H+05h) o F(H+05h) FH

3El 3El 8El
6. Load on the column due to weight of seats:

P =9.81]7(R,2 =R ph-+nw|— P(h)=9.81yW, +W, )+ nw, |
7.Momentat thebase: M = F(H +0.5h)+ P&s

—M(h)= %CDpvzdhz —6—1OCDpv2dh2 +%CD2Rthv2(H +0.5h)

8. Totalstressacting on the column :

P 0.5Md P(h) Mi{(h
O total :K—l_f_)o-normal(h): ( )+ ( )d(h)

A(h) 21(h)
9.Massof GyroDrop:m, = y(W, +W,)




Identification/Definition of
Design Variables
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e Variable 1 .
d,: diameter of the column - New Variable
e Variable 2 n: the number of people

t: thickness of the column




Ildentification of a Criterion
to Be Optimized

Profit=P;-P,

1.Operationtime a day : T, =10.5hour

2.Playing time: T, =1/12hour

3. Ticket price: C, = 4000won

4.Power :E  =562kW

5. Tax for power:C, =111.3kW /won

6. The number of employees:m =3

7.Pay perhour :a, =7000won

(2/7)m
10°

9

8. Installation charges : P, = 50(develop ment costs(unit ; Q,*))+

5 P
9. The total net profit: P, = Z%(l—(1+ i) )ﬁ (k : year,i:an annual interest )
k=1 |
_ T, . - 2E,(T,/T,)
10. The net profitper year: P, = 365 nT—dCOe 40 BT
0 d

Ce - matTd :|




Identification of Constraints

e Modified ot
3.03: P 92 <0 (Thediameter/thickness ratio)

. Ga
1g1 Tmax_7£0 Agh: 5-02<0

5.¢5:1Im<d<4.0m
6.06 : 1cm <t <10cm

T e

2.2 0, -0, <0



Use of Excel and MATLAB
for Optimization

T e



Conclusion

« Real Model e Optimum Model
d: 2m d: 1.849m

t: 0.15m t: 0.02m

n: 40people n: 23people

Profit: Profit:
11,100,000,000won 3,690,000,000won
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Conclusion

BN

d(m) 1.849 1.985 2.021 2.033
t(m) 0.020 0.021 0.022 0.022
n(people) 23 33 36 37

Profit(10e® won) 37 509 1147 1870




Using fhe magnefic braking fech- slowly up the shaft, turning as it
nology which is so effective in the ~ goes fo give the guests a goed al-
Giant Drops, the some fechnology ~ round view of their surroundings,
was put to use in the super-sized turning slowly and gently ot the fop
Gyro Drop. Combining the plea- 1o lull the guests info o folse sense
sant experience of a Panoroma of tranquility. Then CLUNK CUCKI
Tower with the whiteknuckle The ring of seats weighfing over 25
experience of a free fall is an un- tons suddenly drops fo the ground.
usual ond excifing mixture which Anybody who can breath in that
will be guaranteed fo satisfy even  split second has nerves of Titanium.
the most sceptical of thrill seekers.  STEEL ISN'T STRONG ENOUGHI

Gyro Drop

a spectacular all-round experience

E The 40-seat ring structure rises
-
3
g GYRO DROP (TURNING RING STRUCTURE)
i T Technical Data {approx.)
2\ { VARIATIONS - GYRO DROP
i Haight sa6m 2251 79.9m (282 ¥ 91.2m 299
3 Highest spood 23 kn/h (58 mphy 98 km/h (51 mph{ 105 kn/h gs mphy
Number of porsens 40 40 40
Ride Time 56 3c 70 ¢ 138 sec
Th ol capacity 1360 pers 1200 pars. 1040 porz.
-
RING DROP

A varigfion on a theme in the new Freefalls. With the passengers siffing around the tower they are all pulled up
fo the top of the tower fogether and affer a brief pause the whole lot comes shooting down.

Technical Data (approx.)

VARIATIONS - RING DROP (Non turning ring structure)

Haight sem{i77 /) S4m 177 8 &5Imprafy aSImpPI4fy
Highest spead 25 km/h {53 mpkj 85 km/h (53 mphj) 93 km/h {58 mphj 93 km/h {58 mphy
Number of persons 12 pers. 20 pers 12 pans. 20 pers

Ride Time 45 sc 45 mC 52 %c 52 e

Th i copacity 492 pers. 820 pers. 420 pors. 700 pars.

STARFOOT VERSION

RIDE TRADE

The Art of Thrill

Al dato ond] infoenation in i brockurs i ndicatve cod gesessl in noture ond may be changed of oy e withou! pricr scton.
Pristed i Switzwrlond, 01,01

RIDE TRADE

The Art of Thrill

RIDE TRADE Corp. Est., Landstrasse 126, PO. Box 644, FL-9454 Schaan, Princpality of Liechtenstein
Phone: +423 237 03 33, Fax: 4423 237 03 30, e-mail: infoSridetrade.com, www.nidetrade. com




Floorless tilting Gyro Drop

The tilting madness

Six Flags over
A""Mc, USA Georgia,

RIDE TRADE

The Art of Thrill

RIDE TRADE Corp. Est., Landstrasse 126, PO. Box 644, FL-9494 Schaan, Principality of Liechtenstein
Phone: 3422 237 03 33, Fax 4423 237 03 30, e-mail: info@nidetrade.com, www.ridetrade com

Using the magnetic broking tech-  the shaft, furning as it goes fo give
nology which is so effective in the the guests a good all-round view of
Giont Drops, the same technology  their surroundings (please nofe:
was put to use in the Gyro Drop The DoubleDecker Gyro Drop
Floorless StandUp & Tilt and the Floorless & Tilt does not rotate}, tur-
Double-Decker Gyro Drop Floor- ning slowly and gently ot the top to
less Stand-Up & Tilt. Combining the  lull the guests into a false sense of
pleasant experience of a Pano- tranquillity. Then CLUNK CLICK!
rama Tower with the whiteknuckle The ring of seafs weighing over 25
experience of a free foll is on tons suddenly drops fo the ground.
unusual and exciting mixture which ~ Anybody who can breath in that
guarantees fo safisfy even the most  split second has nerves of fitanium.
sceptical of thrill seekers. The 30-  STEEL ISN'T STRONG ENOQUGHI
seat ring structure rises slowly up

Technical Data (approx.) Technical Data (approx.)
FLOORLESS TILTING GYRO DROP DOUBLE-DECKER VERSION
(rotating ring structure) (non rotafing structure)

Helght 0m (2000 oBOm(225% 79.9mi202f  1Zmi2P9M Hoight $9Im(zsH
Highast spoad 93km/h (58 mpb 100km/h jo2mph 105kn/h eSmphy 120km/h [74mpt)  Highest speed %00 kv (60 mpby
Ride Timo 60 sac. 5 e 75 %c 85 500 Ride Time &5 sac.
Theoretical capacity 950 pers./h 900 pars./h 840 pars./h 750 pars./h Theoratical capadty 1300 pers /h
Numbor of persens 30 0 30 k] Number of porsons  ¢0

RIDE TRADE

The Art of Thrill

Al dats ond mlormation i i brocksss s indcatve and gererdl s notew and may be changed of any e withod! priar sotica. Preied 10 Switmrdand, 0503
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