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SUM M ARY

The structural effect of a partially earth—anchored cable-stayed bridge (PEACSB)
developed by Gimsing was already verified. However, it is noted that there is little
study on the detailed construction method for the PEACSB incorporated with
economic feasibility. Even though the development of the partially earth—-anchored
cable system (PEACS) have been mainly focused on the cable-stayed bridge with
the ultra long span length over 1,000 m, recent researches reveal that the PEACS
can also be applied to cable-stayed bridges with main span lengths of between 300

m and 500 m constructed by the free cantilever construction method (FCM).

This project focuses on application of the PEACS to the cable-stayed bridges
with main span lengths of between 600 m and 1000 m, where bridge engineers
should select the optimal bridge type between cable-stayed bridges or suspension
bridges after careful consideration. If the detailed technology for the construction of
PEACSB 1is developed, which can overcome the problem in construction sequence,
this type bridge can be dominant solution in this area. Thus, the object of this
project is to investigate the optimal PEACS, develope detailed construction methods,
and evaluate economical aspects of the PEACSB. Using results of this project,
design engineers can design the special cable-stayed bridge while guaranteeing the
safety and economical feasibility. Bridge contractors can have a predominant

construction technology useful for finding oversea construction markets.

In order to investigate the response of partially earth—-anchored cable-stayed
bridges, a three-span cable-stayed bridge with a main span length of 810 m is
designed preliminary. By investigating the structural behaviors of girders, pylons,
cables through finite element (FE) model, the PEACS with six pairs of
earth—anchored cables anchored to each abutment is selected as the optimal PEACS
for the considered bridge. The selected PEACS can enhance the dynamic responses
for seismic and wind loads both during and after construction. In operational phase,
the peak moment of pylon is reduced by 47% and 70% for wind and seismic loads,

respectively.

_10_



For the construction method of a PEACSB, the existing special erection method
1s not adequate for the considered PEACSB with main span lengths of between 600
m and 1000 m owing to the economic feasibility. This project evaluates two
alternative methods. One is to use FCM method and thermal prestressing method
in connecting key-segment. The other is to use FCM method and to install the
special displacement control device, which constitutes reaction frames, hydraulic

jacks, and supporting frames.

Since the method using the thermal prestressing method gives birth to residual
stress in the system, the detailed construction sequence analysis is performed. The
analysis results show that this method can guarantee the structural safety during
the construction process. However, in the practical point, the heavy temperature
rise 1s harmful for workers. Thus, the second method i1s recommended for
connection the key-segment since this method do not occur residual stress while

giving any hazard for work procedure.

To give economic advantages of PEACSB, the reduced material is calculated. The
steel in the deck can be reduced by 24% and concrete of pylons can be reduced by
5%. For the stay cables, the amount of cables is reduced slightly. As a result of

material decrement, the total construction cost can be approximately reduced by
13.5%.

_11_
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S Yoz FAAgPHu griXie et al, 1997, Sun et al,, 2009; Zhibin et al., 2016).
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-ane WA nAw Hﬂlowzl HOOE o83 AFEH A AP FIA I E

AY 9

10) Miiller, J.(1992). “The Bi-stayed Bridge Concept - Overview of Wind Engineering Problems.” Proceedings of the 1st
International Symposium on Aerodynamics of Large Bridges, pp. 237-245.

11) Otsuka, H., Tanaka, H., Noguchi, J., Etoh, T. and Sakail.(1990). “Partially anchored composite cable-stayed bridge.”
Proceedings of the IABSE Symposium, Brussels, pp.347-351.

12) Won, J-H., Yoon, J-H., Park, S-H. and Kim, S-H. (2008c) “Effects of Partially Earth-anchored Cable Systems on
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2}%, Derrick crane =% 3t%, 24sts, 23 85 18 $ FCM Als3d A A<

15) Pircher, H. (2004). User Guide for RM2004 and GP2004, TDV Ges.m.b.H., Austria.

16) Janjic, D.; Pircher, M.; Pircher, H. (2003). “Optimization of cable tensioning in cable-stayed bridges. Journal of Bridge

Engineering, Vol. 8, No. 3, pp. 131-137.
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Girder Bending Moment (kNm)

Girder Axial Force (kN)

r;l]\ =
= A 4582 A gATH 2% BEA A %‘%%‘—3— 17% %A%k a, 6285 EHA
%] ad 7 ]

Girder Bending Moment (kNm)

X - X- X L-SE-1
= ' 6 ¢ LEA2
2 TINN . _—— 7N A —A A |-EA6
40000 5014 .,9//51\\}\9\5 1195119 ~ 13’(41‘1302 ~ ® 0 O LEAY
[ L L L L L T
1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375 1400
Element Number

a9 23 AlE g5 A Agel #AsteE EHE FEE
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X — X- -X L-SE-1
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y NS 2N\ A A A |EAS
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1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375 1400
Element Number

200000 -

off Wzl ME Aol WYt EWE WRE BHAG F 29
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s, B4 Aol v Fhgel weh FgPR A AA

, 41% Ak, 728 BFg Al oF 45% s
g AR ey Aol F2H ZRE 39 @ 5+ Ak
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-20000 +

0 ' ' _ _1 4
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Girder Axial Force (kN)

Girder Axial Force (kN)
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(ch) B4 AolE 4 wsle] g2 Aol Fee] wWa B4
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Cable Tension (kN)
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Ratio of Cable Force
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LON—OMNON—ONLON—ANFTOOONTOOONTLOMN—ONLOMN—DONLOMN— AT OOONTO©OON
C\lC\lC\lw—w—w—v—v—C}C}OOOC}C}OO - ANANNNN == ——— 00O
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(2}) 5 Asol gt dF g AeolE Al g3 24
B} Alo] & Al 2" FEO wEek Ao IS nxmE Fehe] wEwer F
9 HEWES wwstel o Eol uehlith GA Aol Pt €5 Aow
o] uk o|Fo A(EfF)Ho=MN FE wENE AFS Ao F gJormz dY
A AolE Az Fe wEud RulEY HU 60% FAEE Aoz BA
ATt
¥ 25 AolE Aade] e FE] FHu FEWE H (kKNm)
! L-SE—-1 L-EA-2 L-EA-6 L-EA-7
Mz |Ratio’| Mz |Ratio Mz Ratio’ Mz | Ratio”
A=) 43966 | 1.00 | 38201 | 0.87 | 17982 | 0.41 10439 | 0.24
gal=(L) 692899 | 1.00 | 637293 | 0.92 | 578407 | 0.83 | 562010 | 0.81
3l (W) 1431465| 1.00 | 715088 | 0.50 | 609108 | 0.43 | 595394 | 0.42
A Z8ks(E) 2227891 | 1.00 | 636381 | 0.29 | 664344 | 0.30 | 667547 | 0.30
1.25D+1.75L 1267531 | 1.00 | 1163014 | 0.92 | 1034690 | 0.82 | 996566 | 0.79
1.25D+1.4W 2059009 | 1.00 | 1048874 | 0.51 | 875229 | 0.43 | 846600 | 0.41
1.25D+1.35L+0.4W| 1562957 | 1.00 | 1194132 | 0.76 | 1046970 | 0.67 |1009920| 0.65
1.25D+0.25L+1.0F | 2456073 | 1.00 | 843456 | 0.34 | 831423 | 0.34 | 821098 | 0.33
Envelope value |2456073| 1.00 1194132 | 0.49 | 1046970 | 0.43 |1009920 | 0.41
* Moment ratio for self—anchored cable system (LL—SE—1).
(v}) ke wslel AZol SN A% g
Q mey A wsiel A%elgN %W WaE BAF A3 247 oS Ao
50 BIAE R wygFe A= w3 HEaEd 60~70% A AaEs g9
T Ao AlFo) S WMo FUHE Aow EAFIT
¥ 26 FwkE vl (kN)
} ) L-SE-1 L-EA-2 L-EA-6 L-EA-7
ey — — — —
Fukd | Ratio | F9HE | Ratio | £49F | Ratio | H-WHH | Ratio
1.25D+1.75L 31266 | 1.00 | 22514 | 0.72 | 11685 | 0.37 9811 | 0.31
1.25D+1.4W 19980 | 1.00 | 14666 | 0.73 5141 0.26 3660 | 0.18
1.25D+1.35L+0.4W| 29106 | 1.00 | 21123 | 0.73 | 10429 | 0.36 8614 | 0.30
1.25D+0.25L+1.0E | 18154 | 1.00 | 12969 | 0.71 4258 0.23 3014 | 0.17
Envelope value 31266 | 1.00 | 22514 | 0.72 | 11685 | 0.37 9811 | 0.31
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gash AREA Agm mPe AR BE AFFLS BAse] 19 2103 19

7777777 Undeformed shape
Mode shape

Mode shape
(b) 22} AF5X=(f=0.2215Hz, vertical direction)

Undeformed shape
Mode shape
(¢) 32k MER=(f=0.2636 Hz, vertical direction)
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,,,,,,, Undeformed shape
Mode shape

Undeformﬁéd’s’haag
Mode shape
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F 29 AAA Aol AREA Abgne] Fo 162 Hn (Unit: Hz)

A= A A 23 : > Mode Ngmber ; -
L—SE—1" 0.2215 0.2636 | 0.3860 | 0.4345 | 0.4874
Vertical L-EA—6” 0.1616” 0.2326 0.3547 0.4378 0.4883
Difference =37.07% | —13.33% | —8.82% | 0.75% 0.18%
L-SE-1 0.0951 0.2698 0.4554 0.5304 0.6236
Transverse L-EA—6 0.0947 0.2642 0.4391 0.5176 0.6260
Difference —0.42% —212% | —3.71% | —2.47% | 0.38%
Pylon L-SE-1 1.5180
Longitudinal L._EA_6 1.6281
Difference 6.76%
Pylon L—-SE—1 0.3523
Transverse L._EA_6 0.3529
Difference 0.17%

1) AFFA AV 2

2) AXEAA] /\}xk—r 23

3) Mode shape of only this frequency is combined mode of a vertical and a longitudinal
direction.
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Seismic Load - Girder Moment
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Temperature (-C)

Temperature (°C)
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12 14

Time (hr)

| | | |
16 18 20 22

24

(b) 2U o] &% W3l HA
19 224 9/9-9/12 &= W3 B4
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Temperature (-c)

Temperature (-C)

40

40

30

20

10

Temperature variation(11/10-11/13)
&~ -6 - TH1 (bottom fl.)

O--E- - TH2 (bottom fl.)

3 - -6~ - £) TH3 (bottom fl.)

! ¢—@—=& TH5(topfl)

@& —8 @ TH6 (top fl)
E—B—@ TH7 (top fl)

A& — & 4 THI (Ambient temp.)

| Day 2 |

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90

Time (hr)

() 49 A% L& W A

96

Temperature variation(11/11)
O - -©- - O TH1 (bottom fl.)

4 - - EF - {1 TH2 (bottom fl.)

(3 --€)» - <) TH3 (bottom fl.)

& —o—& TH5(topfl)

@ @ ©® THe(topfl)
B—8—8 TH7 (topfl)

& — & —4A THY (Ambient temp.)

Day 2

T T | T T T T | T T T
2 4 6 8 10 12 14 16 18 20 22

Time (hr)
(b) 2¢¥xte] 2% W3t &4

9 225 11/10-11/13 2% ®s 24

_58_

24



LUSASE &&3% 44

gafjafo] il em, FERY

rlo

i

fauy 1 =
A4 714 A olUA ARE ned dAY A T adn g W
Ho =z HPE o Fe Jg Ause v E 2o}
fm———— == Input energy load f-------- |
[} 1
I I
i Total solar radiation on i
! the horizontal surface, I :
: @ I
| I
: : FE model of
: Beam/Diffuse : example steel box girder
: Decomposition(I,, I3) : @
I I
I @ l
I I
: : Heat transfer analysis
: Direction parameters : |:> - Time history analysis
l 6,6,,B l
| 0 | i
I I
1 1
I I . .
1
| Total solar radiation on inclined surface| 1 COIIVC(l:th? coefficient
: - - - : considering hourly
i Y=L 5 " Y a[ 7 ]+ -’P[ 5 ] i wind speed changes
: ) : i
1 1
I I
| I
I I
: Heat flux due to solar radiation ! Heat transfer parameters
: g. =, : kc 0
i i, 1
a9 227 A A A

_59_



3 210 sl A T8 =44
g5 53 FER
Latitude of the object bridge 37.24°
Sl Solar factor 1353W/m”
olar Reflectance of the sea—surface 0.2
radiation

Absorniivit Upper flange 0.75

OrpuviLy Lower flange 0.7

Heat conductivity(W/m2)

60.5 (steel box), 0.026 (air)

Specific heat(J/kg°C)

434 (steel box), 1006 (air)

Heat transfer

Density (kg/m3)

7854 (steel box), 1.293 (air)

Convective heat transfer coefficient

Linear interpolation of the values
proposed by Kehlbeck

A At ZHGe WA RN Avh AR EAAY A, FF PR AF ghol
o = > 2= = 5} © 2=
A@ FAE F o R BaSE Aol AT & & Atk
60
6/10 Top flange
| | ©--¢ - TH5(Measure)
3--E} - {0 TH6 (Measure)
G- -0 - O THT (Measure)
50 —| 4——¢ TH5(Analysis)
B—B—8 TH6 (Analysis)
) @ @ @ THT (Analysis)
e
3
T 40
(4]
o
£ o
[:F]
[
30 —
20 —F
1t 11t 1 17 1T 1T T 1]
6 7 8 9 10 111 12 13 14 15 16 17 18 19 20
Time (hr)
(a) &AW A
40
6/10 Bottom flange
& --&- - TH1 (Measure)
O- - B - 1 TH2 (Measure)
O - - - O TH3 (Measure)
_| | ¢—9—¢ TH1 (Analysis)
B—B W TH2 (Analysis) &
%) ®—®—® TH3 (Analysis) e il ™
g
=3
T 30 —
Q
o
E
L)
'_
20
1T 1T 1T 1T T 1T T T 1
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hr)

(b) aF-Z=A
T 228 M A A3 Ha6/10)



0
7
e
s EAA

Temperature (oC)

Temperature (-C)

40

30 —

11/11 Top flange
S--O- TH5 (Measure)
a--B TH6 (Measure)
G--€r THT (Measure)
4 —49—& TH5 (Analysis)
IB—8 8 TH6 (Analysis)
®—@ —©® TH7 (Analysis) |

0
-
&2

30

11 12 13 14

Time (hr)

1% 16 117 18 19 20

(a) AHF-Z37

20 —

11/11 Bottom flange
- TH1 (Measure)

TH2 (Measure)
TH3 (Measure)
& —49—¢ TH1 (Analysis)
B— B 8 TH2 (Analysis)
@ —8® —@® TH3 (Analysis)

-~ -0
O--8-O
Q--6-0

8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hr)
(b) 3H2-Z A
a9 229 A3 B3 A W1/
3719 L% WeE AvEw, AR FdAe] AP ¥ ol
of e Eol £E WEHI A9 g Aoz Uehdt

ik s



Temperature (CC)

60

+—+—+ Top flange
——<> Near top flange

50 — €—9— 3/4 height of girder
3—F1—F1 2/4 height of girder
G—E&— 1/4 height of girder
® —@® @ Near bottom flange

40 — A—4—\ Bottom flange

30 —

20

10 T T T T T T T T T T T T T T T T T

T ]
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Time (hour)

2% 230 Bt R 2= W3k o] =#(6/10)

(a) 08:00 (b) 10:00

() 12:00 - (d) 14:00

() 16:00 (f) 18:00

(g) 20:00 (h) 22:00

19 231 22 YE 2% contour ®H3H6/10)
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o
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o)
‘[>4
mlo
r°“
o
o|N

s s shdeks Bl mal Awdsl e Faste) b F2 Rl
A G YT 2= Uk e b AS-E aEsglen, S
100mm= A 43} 3 ok
211 7t 2 7td 4 o]
) WHE el oJg A
3 vy A A% 7¥a70] ——
A8 AT E2HA L) (m)
Case—L1, L2, L3 | 1.2 X 10—-5/ m/m/TC 160 m 54.9C 0.100
" Heating(160m) Heating(160m)'
Case-L2 Case-L2
Heating(160m) Heating(160m)
Case-L3 Case-L3
Heating(160m) Heating(160m)
a9 233 1 3A Case
AlgeA A E Sl AlE ol mAl= d¥dS Fa A dis HESS A
sHA Al S APl mWE A JARWHNELR ¥ WS, AoE FHE

)

S|

— =
BAG A3, Fgel A d Pre B4 (Case LDEE Rlo] 4 mBH Ao
2 BAETh £, A W e AR Agae key-segment® AFT F 9

A G ol AdelA BASE A GEFU} FRAEES FAAL F U= A
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& — &~ O Heating process (Case-L1)
€ —& @ Heat removal process (Case-L1)
A — A— =A Heating process (Case-L2)

o’ ‘ | S A& 4 Heat removal process (Case-L2)
1L e 0 1301i1302 (3 - ©- <O Heating process (Case-L3)
-6000 @ @ @ Heat removal process (Case-L3) ]
-4000
-2000 -
_ 0 ]
E
£ 2000
5
£ 4000
S
=
6000
8000 +
10000
12000 T ‘ T | T ‘ T | T ‘ T ‘ T ‘ T ‘ T | T ‘ T | T ‘ T | T ‘ T | T
1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375 1400
Element Number
% 234 ey d9 AAR A" AY FEUE v
& — ©— O Heating process (Case-L1)
& —4&—@ Heat removal process (Case-L1)
p ; . & — A— A\ Heating process (Case-L2)
Vi il < ! A—#&— Heat removal process (Case-L2)
s ; o 1199 ~ , ~
i Lt s us 130‘]!1302 3 - ©— O Heating process (Case-L3)
-6000 ® —& @ Heat removal process (Case-L3) ]
-4000
-2000
— O ]
E
£ 2000 -
5
£ 4000
=]
=
6000 -
8000 -
10000 +
12000\‘|||‘\‘\|||\||||‘\‘||\‘||||\|l

1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375 1400
Element Number

09 235 A% W Agol BhE AT 95 F AY JEdE PEE
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Axial force (kN)

Axial Force (kN)

Force Ratio

| ] & — &~ O Heating process (Case-L1)
/ 1 € —9—& Heat removal process (Case-L1)
e : 2 & — A~ A Heating process (Case-L2)
-400 i Heqr=n ! A&—&—aA Heat removal process (Case-L2)

(O — ©~— £ Heating process (Case-L3)
| @®—@® @ Heat removal process (Case-L3)
0
400
800
1200
1600
1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375 1400
Element Number
% 236 7FEd 49 AR EAE Y Y E v
» — X - X Without thermal prestressing effect
-80000 - & —@®—@ Thermal prestressing Case-L1
e 3 . / Y, | A——k—h Thermal prestressing Case-L2
1014 ~ 10951096 ~ 11981199~ 130111302 1383 | @—@—@ Thermal prestressing Case-L3
-60000
-40000
-20000
0 .
| \
20000 -
40000 -|
1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375 1400
6?%%0 e e e e e by ‘<> < Case-L1/Without thermal effect H
e ) A—A—A Case-L2/Without thermal effect
1.04 ] GO—&E—£) Case-L3/Without thermal effect
1
0.96 —|
0.92 —
0.88 —
N T ‘ T ‘ T | T | T | T | T ‘ T ‘ T | T | T | T | T ‘ T ‘ T ‘ T

1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375 1400
Element Number

S 237 AIQE B Aol BE AF $R F AY 59 ¥

.
a

R
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- Without themmal prestressing effect  —#— Thermal prestressing Case—L1

5000 —&— Themal prestressing Case—L2 —e— Thermal prestressing Case—L.3 ?k
4500 ‘; { 3
4000 3
g 3500
c 3000
o
2 2500
o
= 2000
LD
T 1500
© 4000
500 i S e
g Locvveiiinen, 8125007 G“?TI‘??.QT.
W=D M- OO - 0o oS o
BRI e O O O Nl
LDLD(D(DED(DLDLOED(D(D(DLD%(D(D(DLDLD
7 238 At W AL
—— Thermal prestressing Case—L1/Without thermal prestressing
—— Thermal prestressing Case—L2/Without thermal prestressing
1.06 —— Thermal prestressing Case— 3/Without thermal prestressing |
1.04 P1
1.02 -
: 1
\ m !
o 1.00 1 { o
i (]
2098 :
] ]
@ \ # i
o 0.96 T
- |/ -
0.94 +
|/ :
- ol 11
b2 o
LA~ OUO DO~ ©
mhNe I gRabeu el
a9 239 At
& — &~ O Heating process (Case-L1)
4—9—@® Heatremoval process (Case-L1)
P S / 5 — A— -\ Heating process (Case-12)
1014 ~ 10951096  ~ 1881199 ~ 1391}1302 ~ 1383 | &4 Heatremoval process (Case-L2)
-200 ~ G - ©- ) Heating process (Case-L3)
@ —8—® Heat removal process (Case-L3)
-100
E
E ob
=
Q
E
7]
3
= 100 4
0
[=)
200 + !
% ®
B¢
300 T ‘ T | T | T | T ‘ T ‘ T | T | T ‘ T ‘ T | T | T | T ‘ T ‘ T

1000 1025 1050 1075 1100 1125 1150 1175 1200 1225 1250 1275 1300 1325 1350 1375 1400
Element Number

29 240 7l wE AY W A Bl
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80 —

70 —

—~ 50 —|
8 ©—S—=< Top flange(original)
\CIE % G—6—9O Top flange(heating)
27 4—4—¢ Bottom flange(original)
g @ —@ @ Bottom flange(heating)
D 40—
=
]
= 30 —

20 -8 S

Time(hour)

Y 243 7k A ER Al 124191 A 5-(69)

90

&—<&—< Top flange(original)
80 —| | G—©—0 Top flange(heating)
4—¢—¢ Bottom flange(original)
@ —@ @ Bottom flange(heating) & 80— 00— 00— »

70 —

u.m
3 3
| |

Temperature(CC)
|

30 —

Time(hour)

I 244 7k AA A ZE 164191 A 5-(6€E)

Q0

&O—<—= Top flange(original)
80 — | O—&—0O Top flange(heating)
4—&—¢ Bottom flange(original)
70 — | @—@—@ Bottom flange(heating)

o
3
|

o
3
|

Temperature(CC)
|

o
g
|

20 —

Time(hour)

a7 245 119 T Aol W AlZbel 7td Al &gk A -
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Fetel %ol AHAA dFL wol Fow wIxvFow AT F ARpe FA

T WD F Atk Case 12 Ao AR Ao Axge e 7
(Casel-SA)®] B= Pt ARebgy Aol A2w& 2 45 (Casel-PEA)S]

= g4e BAta
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AT,
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(Hz)
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T

)

o
=
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1)
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=13
=

0.5750
0.5791
0.6875
0.6836

0.4719
0.4926
0.4831
0.4827

0.2611
0.2894
0.0760
0.0760
0.3541
0.3545
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(a) 12 2= (f=0.0760Hz)

R AH(f=0.0760Hz)

(¢) 32k 2= (f=0.3541 Hz)
1% 255 Case2-SA E3 o] A=}

(¢) 32} 2= (1=0.3454 Hz)
1% 256 Case2-PEA 239 A=}
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o 3 2WE g} vuste] ARELH A AolE AAES HE3o 2N Case 1914
Z3lFo o8 ko] 49%, Case 204 & 24% #HAHE Aow BARQU agju=a
|

AlE T Ao T 2 e vAE Fekwel de o

% 215 TEY AlF T A 2A AERUE(WSYE) (KNm)
G Case A3 A APEaL(A) AREPG A APa(B) H)& (B/A)
) Case 1 | 1,355,832 (Casel—SA) | 1,246,291 (Casel—PEA) 0.92
4713
Case 2 | 1,170,743 (Case2—SA) | 1,166,765 (Case2—PEA) 0.99
S, Case 1 9,069,193 (Casel—SA) | 4,617,905 (Casel—PEA) 0.51
50
Case 2 | 4,557,920 (Case2—SA) | 3,452,082 (Case2—PEA) 0.76

FlegsddAH e Ay vd AE=2 AAstgch o
= x a

LUERH, Ao 2 FAE

5% sk 25 58-S H=7 Ml
b }i o ;; 47 oke) D+L 1.00
S D+L+W 1.25
W= 23ke D+E 1.50
E = A7&}s :
AR el Aok {9 Ad(element 1091) tdoz dHHAES HAES

FEgA o s AR, M HE Ads 0910 =
Hak= Ao® YERH
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E/N
109
109

1091
1091
1091
1091

Pt LC/SUP P/S/T : N/R : L/G

1
1

envelope.sup
envelope.sup
envelope.sup
envelope.sup

envelope.sup

o O O O o O

envelope.sup

E/N

Pt LC/SUP P/S/T :

T:J:L
T:J:L
T:J:L
T:J:L
T:J:L
T:J:L

N/R :

MAXNx
MINNx
MINMy
MAXMy
MINMz
MAXMz

L/G

Nx
0
-82750

My
0
19

-55720 -452488
-55721 452521
-71571 10

52237 220841

Nx

My

Mz
0
-33079
-18830
-19058
-43757
2927

Mz

1092 0O envelope.sup T:J:L MAXNx 0 0 0
1092 0O envelope.sup T:J:L MINNx -82736 19 -26992
1092 0 envelope.sup T:J:L MINMy -56272 -459415 -15867
1092 0O envelope.sup T:J:L MAXMy -56242 459445 -15417
1092 0O envelope.sup T:J:L MINMz -71164 6 -36589
1092 0 envelope.sup T:J:L MAXMz -46434 225014 9936
Section Properties| FE=22 0| fe = fbag fbao fca
A 1.0220 m?2 |LL| 62.0m |fe 5,755.853 kgf/cm? fbagz 2,100 kgf/cm? B fcaz | 1.470.4 kgf/cm?
— U fbao 2,100 kgf/cm?
ly | 42.9500 m* |LT| 296.0 m [fed] 3.880.383 kgf/cm? foagy | 2.100 kof/cm? fcay | 1,625.1 kgf/cm?
Iz| 1.2540 m* foagz | 2,100 kgf/cm? fecaz | 1,395.4 kgf/cm?
= L-F = fbao 2,100 kgf/fem?
wa=a ] o [1e%02m* | = | 1.2614m* foagy | 2.100 kef/cm? foay | 1.542.2 kaf/om?
A Z=9 =7 tt o & (tonf, tonf - m) stress (kaf / cm?) allowable stress
Yim) Z(m} N My Mz fc fhey fbez f feal s
b 1126 11.450 —8276.0 1.9 —3307.9 —809.687 —0.051 297 .652 3 2100.000 O.K 0.3
g N c 1126 4.088 -8275.0 1.9 —3307.9 —809.687 -0.018 297 652 3 2100.000 0.K 0.3
Z | min) [ 4| 1872 0.000 —-8275.0 1.9 —3307.9 —809.887 0.000 —495.381 | —1437.853 | 1992.831 O.K 0.8
e| —1.874 3.700 —8275.0 1.9 —3307.9 —809.687 —0.018 —495.381 | —1437.872 [ 1992 831 O.K 0.8
b 1.128 1.450 —5223.7 2208.4 292.7 =611.125 —58.874 —26.790 —606.652 | 2100.000 0.K 0.3
Mz | ¢ 1126 4. 088 —5223.7 2208 .4 292.7 —511.126 —21.020 —26.790 —565.109 | 2100.000 0.K 0.3
:ZJ (max)| g| -1.874 0.000 =5223.7 2208.4 292:7 —b11:128 0.000 44 587 —-458.672 | 1992.831 0.K 0.3
% e| —1.874 3.700 =5223.7 2208.4 292.7 —611.125 =19.026 44 687 —480.551 1992 831 0.K 0.3
3 b 1.1268 11.450 —7167.1 1.0 —4375.7 —700.308 -0.027 393.735 —218.507 | 2100.000 0.K 0.2
% Mz |c| 1.126 4.088 =7157.1 1.0 —4375.7 —700.303 -0.010 383.735 —218.488 | 2100.000 0.K 0.2
(min) | g| -1.874 0.000 =7187.1 1.0 —4375.7 —=700.303 0.000 —655.292 | —1602.2086 | 1992.831 0.K 0.8
e| -1.874 3.700 -7167 .1 1.0 —4375.7 —700.303 —-0.009 —655.202 [ —1502.216 | 1992.831 0.K 0.8
| b 1.126 11.450 —5572.1 45252 1 —1905.8 —545.21b6 —1206.371 171.488 | -1677.866 | 2100.000 0.K 0.9
g E My | ¢ 1126 4.088 —=5572.1 45252 1 —1805.8 —545.216 —430.711 171.488 -821.045 | 2100.000 oK 0.5
§ é (max)| 4| -1.874 0.000 —5572.1 45252 1 —1805.8 —545.215 0.000 —-285.407 | -877.989 |1992.831 0.K 0.549
e| —1.874 3.700 —5572.1 45252 1 —1905.8 —b45 215 389.832 | —285.407 | —1308.611 | 1992 B31 0.K 0.734
P ZHE = 0910 < i (O.K)
H ol= Z = S - =
AT SFs5gel Hdir ¥+ A A (element 1091)9] ARG 2 BHPo|M = o] F7}
H = o o == o O 5 =1~
of dREFAAI FAdG dHoRE T FF HHES Y F glvh dd A
= =] =] [e} = - (e} =] - o)
AE T3 dFepA AT FA1e dde] H= dwWs AAsig e, Adys oS3
A= =] o o
gt HE A= 09122 dFEE A [FAHE.
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E/N Pt LC/SUP P/S/T : N/R : L/G Nx My Mz

1091 O envelope.sup T:J:L MAXNx 0 0 0
1091 O envelope.sup T:J:L MINNx -135954 30 -38941
1091 O envelope.sup T:J:L MINMy -96240 -303157 -23327
1091 O envelope.sup T:J:L MAXMy -96241 303223 -23268
1091 O envelope.sup T:J:L MINMz -118642 15 -47369
1091 O envelope.sup T:J:L MAXMz -87323 36 7456
E/N Pt LC/SUP P/S/T : N/R : L/G Nx My Mz
1092 0 envelope.sup T:J:L MAXNx 0 0 0
1092 0O envelope.sup T:J:L MINNx -135943 32 -33769
1092 0O envelope.sup T:J:L MINMy -96231 -309042 -17001
1092 0 envelope.sup T:J:L MAXMy -96232 309108 -16950
1092 O envelope.sup T:J:L MINMz -98736 10 -42466
1092 0O envelope.sup T:J:L MAXMz -86082 39 15215
Section Properties| FE&=Z 0| fe S foag foao fca
Al 1.8840 m? |LL| 62.0m [fe 4,692 928 kgf/cm? i fbagz 2,100 kgf/ecm? foao 2,100 kat/em? feaz | 1.380 kgf/cm?
ly |42 9500 m* |LT| 296.0 m |[fed 3.123.622 kgf/cm? fbagy 2,100 kgf/em? feay | 1,551 kgf/icm?
lz] 1.2540 m* fbagz | 2,100 kgf/fcm?2 ‘ fecaz | 1,310 kgf/cm?
— L-F fbao 2,100 kgf/cm?
=T z] & [12302m* | 2 | 12514m° fbagy | 2,100 kaffom? feay | 1,472 kgf/om?
\oAn = =9 A =t ™ 2 (tonf, tonf - m) stress (kagf / em?) allowable siress FHAOEHE
Y{m) Z(m) N My Mz fc fboy fbcz f fcal By 7= Y= oy
b 1.126 11.450 | —-13595.4 3.0 -3894.1 —721.624 -0.080 350.399 -266.050 2100.000 0K 0.306(0.248| OK
g N c 1.126 4.088 —13595.4 3.0 —3804.1 —-721.624 -0.029 350.399 —-265.990 |2100.000] O.K |0.306|0.248| OK
Zn:( (min) [ 4| —1.874 0.000 —-13585.4 3.0 -3894 1 —721.624 0.000 —583.169 | —1479.992 | 1992.831 0K |0912|0851| OK
e| —-1.874 3.700 -13585.4 3.0 -3894 .1 —721.624 -0.026 |-583.169| —1480.023 | 1992831 0K 0.88410851| OK
b 1.126 11.450 -8732.3 3.6 7456 —463.498 -0.096 —68.243 —543.738 |2100.000| O.K |0.374|0.337] OK
Mz | ¢ 1.126 4.088 -8732.3 36 7456 -463 498 -0.034 —68.243 -543 669 2100.000 OK |0374]10337] OK
E (max)| g | —1.874 0.000 —-8732.3 386 7456 —463.498 0.000 113.577 -330.131 1992 831 0K 0.29010.251] OK
% e| —-1.874 3.700 -8732.3 36 7456 -463.498 -0.031 113.577 —330.166 1992.831 0K 0272|0251 OK
3 b 1.126 11:450 -11864.2 1.5 -4736.9 -629 735 —0.040 426 236 -95 816 2100.000 0K |0.202|0.152] OK
%’ Mz | ¢ 1.128 4.088 —11864.2 1.5 —4736.9 —629.735 -0.014 426.236 -95 886 2100000 O.K |0.202]0.152| OK
(min) | 4| -1.874 0.000 -11864.2 1.8 -4736.9 -629.735 0.000 —709.384 | —1518.247 | 1992.831 0K 080410851 OK
e| —1.874 3.700 -11864.2 1.5 -4736.9 -629 735 -0.013 | -709.384 | —1518.262 | 1992 831 0K 0.879(10851| OK
|, b 1.126 11.450 -9624.1 30322.3 -2326.8 -510.833 —808.359 | 209.370 | —-1167.627 | 2100.000| O.K |0.683|0.642| OK
% & My | ¢ 1.126 4.088 -9624.1 30322 3 -2326.8 -510.833 —288.609 | 208.370 -584.390 2100.000 0K |0.405|0364] OK
gg (max)| g —1.874 0.000 -9624.1 303223 -2326.8 -510.833 0.000 —348 455 —-827 415 1992 831 0K 0.588|0.545| OK
e| -1.874 3.700 -9624 .1 30322.3 -2326.8 —-510.833 —261.217 | -348.455 | —1220.539 | 1982 831 0K |0.708]0.685] O.K
CHEHAE =0012 < 1 (0.K)




7H AR A5 ¢ vk 23 A,

=
[}

He] HlE=5E FHA 1324

© 1.022m° ¥ 1,410m X 7.85tf/m’® X 1.3 = 14,706t on

i

_ o]l?_]:/]_;(
- A4

©(1.022m* X 1,410m X 7.85tf/m® X 1.3) < 1.32 = 19,411t on
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=
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=
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=
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HECHH © py|on-FHE A 2 E = A HEHDH & pylon-AHE Y i .
PEHNY fok = 50 MPa 1%(0’3"‘) fok = 50 MPa
T fy - 400 P fy = 4D WPa
a00 e-min {433, 3080} Ec = 32300 WPa 500 £-min (358, 510nm) Ec = 32300 WP
Erb = 200000 WPa Erb = 200000 MPa
H0Y Ix = 4.05 E+ld e o0 1% = 4056 E+l4 me
700 ly = 5,746 E+14 nm* 700 ly = 5.746 E+ld nm®
ha = 3.080 E+O7 nm* hg = 3.080 E+O7 nm?
sod / Lu = 219000,0 ma L Lu = 219000,0 ma
- i = fx = 0.50 - fx = 0.50
f kv = 0.0 ky = 0.0
400/ p o= 151812 400 p o= 1.5WR
300 Pu = 310213000 KN 300 Pu = 211093.000 KN
/ My = 1059022.000 KN - o Wu = 1120184000 KN - of
! ,.‘J & = .79 - G & = 41% °
100(/ 10/
/
Dyu./ﬁsu. 580, 1100, 1320, 7590, 1760, 1980, 2200, a
MEMR, m)
=101 -10i
—200 -200
[2Ecto] B & Wa & [ZECD) b Ea T A
emin = 433.308 nn emin = 358.910 mm
Pmin = 884381 .800 KN P_min = B900E9.900 KN
M_nin = 383209.900 KN - w H_min = 319455.300 KN m
[ B By A [> Hy ma &
eb = 4027.266 mm eb = 3503.095 nm
Pb = 4B5569.600 KN Ph = 4B1535.400 KN
Mo = 1930545.000 KN - m Mb = 1685864.000 KN - m
- — B EZHMHMNS SHZE - B SEENH A SHZE
e= 413,853 n 2= 5306531 nm
P = 637918.900 KN Pri = 323625.700 KN
Mn = 1B35380.000 KN - n Mn = 1717349.000 KN - m
= ASEIE > AlEE 28
4_rebar = 486050.400 mm* 4_rebar = 4BE050.400 mm*
= =) I Z
(a) =9 Hj (b) RHE Huj
= o —_ v B
1Y 258 AA AR Fghe] P-M ABE
ZED ¢ pylon-2EAE A (InZha) 2 E = 4 ZECHH | pylon-2E AP A (In2d) 4 E = 4
Pag"ﬂoN) fok = 50 WPa fok = 50 WP
fy = 400 MPg. fy = 400 MPg.
855 Fc = 37300 WPe Ec = 32300 MPa
Erb = 200000 WPe Erb = 200000 WPa
750 I% = 3.123 E+ld e Ix = 3.123 E+14 me
- ly = 5.244 E+14 nnt |y = 5.244 E+14 mns
kg = 2.880 E+7 nn? b = 2880 E+07 mn
#r Lu = 2190000 mm Lu = 218000,0 mm
P K = 0.50 k= 0.50
ky = 0.50 ky = 0.50
a8 p o= 1.5ME g o= 1.594%
2685 Pu = 315475.000 KN Pu = 237856.000 KN
-~ Wu = 1050292.000 KN - o Wu = 504788700 KN m
s = @98 - s =  B8.730 "
95
0 220, - 6B0, &80, 1100, 1320, 1540, 1760, 1980, 2200, g 150, 30 . BO0, 7S50, 400, 10S0. 1200, 1350, 1500,
MCMM w3 MCMN, m
_35 -95
-190 -190
[AE D [> Ea& Ha A [ ECHD ] [> &2 Ma A
emin = 372.266 mm e_min = 352176 mn
F_min = B37473.900 KN P_min = B28345.900 KN
M_min = 311763.100 KN - m M_min = 231723.300 KN - m
[> B Hy S [> EE Ma M
eh = 4294.931 mn eh = 3090473 mn
Fb = 440652500 KN Ph = 45B375.500 KN
Wb = 1892572000 KN - m Mo = 1416597000 KN - n
- — - — B EBHAHAMD 8325 — = B ABHAlA alZs
g = 3329.238 mm e=2122.245 nm
P = 514067.200 KN P = 5B5200.800 KN
Mn = 1711452.000 KN - m Mn = 1193434,000 KN - m
> AHEEIEF [> AHEE2EF
A_rehar = 45H047. 600 mn? #_rebar = 455047500 mme
= =] 1 =
(a) =9 Hj (b) ZHWE )
o]l v = @) _ ) i
E 259 @ Im e AREAA AP TR P-M e




HEH : pylon-YEREL 2 E x4 ZIECHY : pylon-2 S RFE A 2 E xR
';(5%"‘) fok = 50 WP POHNY fok = 50 WPa
fy = 400 MPa. 20 fy = 400 MPa.
755 ol el Ec = 32300 WPa 765 et bl 2L Eo = 3200 Mo
| Erb = 200000 MPa / Erb = 200000 WPa
G .:"I I = 2,335 Erld mnt 680 / % = 233 E+14 mnt
sos / ly = 4.742 E+l4 mos - ly = 4.742 E+14 nne
J.' #g = 2.680 E+O7 nm® ! 49 = 2.680 E+D7 mm?
20— Lu = 218000.0 mn Ay Lu = 218000,0 mm
475 1 Kx = 0.50 425 -‘: eb Kz = 0.50
J Ky = 0.50 { Ky = 0.50
30—/ P = 1.624 & EL po= 1.624 ¥
/ !
255 f Pu = 315475,000 KN 255 I:' Pu = 237856.000 KN
170 .’I Mu = 1050864.000 KN - o izl My = 504788.700 KN m
/ e = 05948 ° ! =1 7.23%
851/ sl
UWU‘ 720, 900, 1080, 1260, 1440, 1620, 1600, g —450, BOD, 750, 900, 1050, 1200, 1350, 1500,
BHCHN, m) WA m)
85 -85
-170 -170
(B ECO ] [» Ha Ta S [Z2Eoo] D Ha Ha A
emin = 384.594 mn emin=" 310.720 nm
P_mi 77a760. 200 KN P_min = 773162.500 KN
M_min = 299506.700 KN - m Momin = 240243.400 KN - m
D= TR HA M [> T ma A
eb = 4088.752 mm eb = 2837345 mm
Pb = 417268.100 KN Ph = 423753 800 kN
Mo = 1706186.000 KN - m M = 1202336.000 KN - m
N - — [ TEMAHMY SH2AE — — > ASHANMY X2
o= 3331.053 mm e= 2122,205 mn
P = 473365.300 KN Pn = 501368.000 KN
M = 1575805.000 KN - o W = 10B5341,000 KN - n
> AEEIZY B ABE2E
A_rebar = 435221.600 mm? A_rebar = 435221 600 mm?
= =] = =
(a) =9 (b) ZHE FHj
() =] A = (o) — N a1 N
a9 260 @A 2m A dFEF A AR FEe P-M AHE
ZEEHH | pylon-RERFEM (2, BnZhd) 2 E A ZEHD ¢ pylon-RERE N (25024 2B =
PSES%N) fck = 50 MPa Fé(s"éN) fck = 50 MPa
fy = 400 MPa fy = 400 MPa
765 e.nin-{ 394 506} Ec = 32300 MPa 785 £ min £290; D33mm ) Ec = 32300 MPa
Erb = 200000 WPa Erb = 200000 WPa
Ix = 1.982 E+14 mne i I% = 1.992 E+14 mmo
ly = 4.431 E+14 nmt 535 ly = 4.491 E+14 nmt
#g = 2,560 E+O7 mm?* #g = 2.580 E+07 mm?
Lu = 219000,0 mm 510 Lu = 219000,0 nm
O Az e = 08D
Ky = 0.50 Ky = 0.50
o = 1BBE 340 p = 1.6IBY
Pu = 315475,000 KN 255 Pu = 237856.000 KN
Mu = 1051754.000 KN - of vrald Mu = 504768.700 KN- m
e = B97 - { g = 6.522
§ 85 f
a4 1680, 380540, 720, 400, 1080, 1260, 1440, 1620, 1800, g 120, 24 0, 480, 60O, 720, &40, 980, 1080, 1200,
.l MCHN . m) - H{HN . )

-170

B> Z4 HY &

e_min = 290.033 mn

Ik

> #la HY &H
e_min = 394.506 nm
P_min = 748747400 KN
M_min = 295385.200 KN - m

[ g vy 2N
eb = 3981062 mn
Pb = 405155, 100 KN
Mb = 1612948.000 KN - m

— [ SEEAN M2 ZHEE

S238g

e = 3334.001 nm
Pn = 452362 600 KN
Mn = 1508178.000 KN - m
> AlSE28
A _rebar = 422514400 mm*

P_min = 745466.700 KN
M_min = 216215.500 KN - m
[ B3 MY 2
eb = 2701.438 mn
Pb = 406761100 KN
Mo = 1098840.000 KN m
[ SHEEHAH MY £HZE
e= 2122,245 mn
Pn = 469816.400 KN
Mn = 997065.400 KN m
> MEE2E
A_rebar = 422514.400 nn?

==
(a)
9 26
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¢ 1Imx10m — 11mx7.5m

- wd

:30.8m° (AHAA) — 258mm*(16.2% 7+4)

: 486,050mm” — 422,514mm*(13.1%

4

NH

A

=2

=]
=<

- Ab8H 2 (H32)

9.000 1.0
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9.000 1,0
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0,8Q0 5.600 0,8Q0
T 0,820 5.600 0,800
SL —e
© o
o — o
o Cy
(e]
0 To)
8 8 9 9
. < © @
[ee) [ep} N~ ©
o
o
e o
o
l 7.200 l
i 7.200 l
A [AR=] Al 74
(a) ZHg 2 A (b) dH-E-4 2 A
= = =]
a9 263 TH oA leg A o v
HEEHA ¢ pylon-AFE & -Sect ion-E 4 E A ZIECHH ¢ pylon-AFE 4 -Sect jon-E a3 E = A
PAHN) fok = 50 MPa. P?(D'gm fok = 50 Pa.
e _ fy = 400 WPa ty = 400 WPs.
830 e (252, S%hmy o - 32300 We gap | PLEX- 5 min (355, 272mm) Ec - 32300 WPy
/ Erb = 200000 WPa ,f Erb = 200000 KPa
T Ix = 2,343 E+14 ot S50 / Ix = 2,349 E+14 mut
490 IJ Iy = 1,708 E+14 nm* 290 ! ly = 1.708 E+14 nu*
| da = 2,161 E+07 e [ dg = 2,161 E+07 mn®
420 ] Lu = 2190000 mm A f Lu = 219000,0 mm
a4 K = 0.50 so| £b Kz = 0.50
i Ry = 0.50 f Ky = 0.50
a0 po= 1% 0| o= 17T
2101 Pu = 273177,000 KN zio|— atez Pu = 205967.000 KN
i { Wu = BB2994.100 KN - m - i Wu = 412627.300 KN- m
! 5 = B7.569 - / B = I25® °
k0 .f )}
Uyg-/asu, 360, BOD, 720, G40, S0, T0AD, 1200, DW%D. GO0, 720, BAD. GO, 1080, 1200,
HEMN, my MOMN . m)
~70 -0
-140 ~140
|2 Ectm | B 2 EHy SH [ ECHO [> #Ha Hal S
e_min = 252.938 mm e_min = 355.272 mm
P_nin = 635485.900 KN P_min = B30084.400 KN
M_min = 160738300 KN - m M_min = 223851.300 KN - m
[ Ee mHy Y [> Ea Bal S
b= 2930.540 eh = 2980484 m
Pb = 330828300 KN Ph = 350724,700 KN
Wb = 969505600 KN - m ¥t = 1048135,000 KN - m
— — [ ZEHAHAME 2HZE = 0 — — [ S2HAHAY EHZE
e= 32EZN5m e = 2003.365 mm
Pn = 308774.300 KN Pn = 437438.000 KN
Hn = 998055800 KN - m }n = B76348.500 KN - m
L= AIEE2E [> ASE2E
4_rebar = 387569.600 mm? #4_rebar = 387569.600 mm?
= = im} =
(a) =9 H (b) BHE FHu)
== ) = =) o _ =
T 264 AFA APER FHE leg TAHFOlA S P-M A E
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ZEE © pylon-2 S EFEAl-Sect on-E-0.5m Zha: 2 E = A ZEED  pylon-2 2 EFE Al-Sect ion-E-0.5m Zha 4 E z 4
PN fok = 50 WPe PO fok = 50 HPa.
™ Iy = 400 HPe T fy = 400 HPa
630 e_fiin (245, 366mm) Ec = 32300 WPa 630 e win (377, 924mm) Ec = 32300 KPa
Ero = 200000 WPa Erb = 200000 WPa
e ] ¢ = 2,043 E+l4 nt L / Ix = 2.043 Evld me
490 / ly = 1.626 E+14 nme 190 ly = 1.626 E+14 nme
/ hg = 2.081 E+07 nnt g = 2.081 E+07 mmt
420 i Lu = 219000.0 wm 420 Lu = 219000.0 mm
o K« = 0.50 - i kx = 0.5
/ ky = 0.50 / Ky = 0.50
280 o = 1.BR22 260 i p o= 1023
zio| | Pu = 279765.000 KN 2} Pu = 211129,000 KN
— Wu = BB5444.400 KN - m i Mu = 363345.400 KN n
| e = B8.044 ° i e = 34697
|/ ol
g 100, 20 0, 400, 500, &00, 700, &00, 900, 1000, 9 95 180, 28! . 4I5S, 570, BBS, V6O, 855, 4950,
. MMM, m} . MEMN . m)
-140 -140
[3 EEro] B 2l HE S [ Eom ] [= &= Ha S
e_min = 245.368 mm e_min = 377.925 mm

P_min = B13636.100 KN

M_min = 150566.400 KN - m
[ BE HY &H

eh = 2945.8M nn

Pb = 316787.000 KN

Mb = 933214.400 KN - m
— [ S3HaMAS 2H2ZE

e = 3093.469 mm

Pr = 306182.600 KN

Mn = 947166.600 KN - m
= ABE2Y

h_rebar = 374862.400 mm?

P_min = 601129.500 KN
M_min = 227181.500 KN - m
P> By HA M
eb = 2450.662 mm
Pb = 350668.000 KN
Mb = BY3522.300 KM - m
SIZMAN ML EHZE
e = 1720.964 nm
Pn = 430088.400 KN
Mn = 740166.700 KN - m
[> AlSE2EF
A_rebar = 374862400 mm?

(a) =9 Hd

% 265 AFERA AR Fee] leg FXHFA ) P-M FHE

B ghad] we P-MAREE BT A9, TR leg T FEES wEuFow
0.5m Zo] Za7)F 7Fsdk Ao w AR

- o 74 7.2mx9.305m — 7.2m*8.805m

2ZAE WA 7ZAA(GFE shdE) 0 21.6m° (A2 — 20.8mm*(3.7% 7A)

- AP S HT(H32) F2E 74 387,569mm” — 374,862mm*(3.3% 7FA)

Fob ehekRo was A FRE RAE Robe 9o o] wwlel 278 A
sl Ado] Zstrg AREAHA HLog A FUE HAR GWztsvl A4 e
A ekotta ddkE o

O % leg A& i

Fe leg At R tla] A dRErg AFwme] =8 Hool P99 wE
W wlEsE A7h He 2deld P-M AREs et HA4 dug vmsg



== = I 0] z] Ly A — Ay H X
U T leg sty A AREE I wfZo]l AEHAT P-M ddE 2How
=3 ] S 2~Z2%0] O t}o = o b 1 0135 =
=% FASE 5 SES ZE " O9 2667 o] Y dwWoe=w k&
[©) Al Z A= A z o — Al =
o, A4 Aol AFEFA A AR aLol A o] P-M ddEs 19 2679 1™
of Yt At
OTG?O 5.900 0?6?0 OTG?O 5.900 0?6?0
() o
e —e —9
() o
N~ N~ N~ N~
L0 Lo Lo L0
N~ N~ N~ [
[<e] N~ O N~
o o
S —e 4 —e
() (@)
i 7.200 i l 7.200 l
Al Z (A=) Al Z
(a) A2 AL (b) AF-EA 2 A
= X HH 3
a9 266 T leg A FE FHA o vjal
ZECH | pylon-FFE & -Section-A g B # A FECHE ¢ pylon-RFR A -Sact ion-B 2 E F A
A fek = 50 WPa PO fok = 50 WPa
fy = 400 HPa S0 fy = 400 HPa
95 iy (319, 157nm) Ecb = gggggg :Eﬂ ass| Pr S_min (310,875} Ec = 32300 MPa
{ o= a s Erb = 200000 MPa
450 7 I% = 1.284 E+14 mnt 40 [ I% = 1.284 E+14 nne
385 4 ly = 1.255 E+14 nm# - ."f ly = 1,756 E+14 nme
/ bg = 1.598 E=07 nm? / bg = 1.599 E407 o2
4 / Ly = 2190000 mn a0 f Lu = 2190000 n
275 / kv = 0.8 e B Ly K« = 0.50
i by = 050 i kv = 0.
220 j" po= 2.266 & 2z0 i po= 2,266 &
165 ‘f Pu = 2038086.000 KN 165 ’f Pu = 123477.000 KN
i / Mu = B09917.300 KN m Siglt all? Mu = 159343.600 KN - m
f 5 = BA.O - i e = 14690 °
ss|f 55 ’;'
Uw 375, 450, 525, GO0, 675, 750, DW- 400, 460, SBO. 640, 72O, 600,
W ) WM
55 -55
110 110
[AECtD | b &4 ma S (3 EcrO ] [ Ha By o
emin= 319197 nn enin = 310,976 nn
P_min = 478808.100 KN P_min = 481238.800 KN
M_min = 152834.000 KN - m M_min = 143672, 100 KN - m
[>Ty HA S [> Tz Yy &
gb = 2553.099 nm eb = 2654.662 mm
Pb = 267483200 KN Pb = 265153.300 KN
Mb = 6B2911.100 KN m Mb = 703998.400 RN m
- — D SEHANAY SHZAE - = B ZBWAMAMY SHTE
e = 2992.607 mm e = 1295.331 mm
Pn = 238890.000 KN Pn = 372363.700 RN
Mn = 714303.800 KN - m Mn = 482334.600 KN - n
> ABE2Y BB
A_rebar = 362155.200 mm? #_rebar = 362155.200 an*

(a) =9 Hd

19 267 A A

o
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P_min = 4B5778.300 KN
M_min = 126043.200 KN - m
[ BE MY MH
eb = 2925.691 mm
Ph = 2524B6.900 KN
Mb = 73B608.700 KN m
SEHMHAMY 2H2ZE
e = 3017.435 mm
Pn = 247423600 KN
Mn = 746564.800 KN m
[ MEE2EF
A_rebar = 362155.200 mm?

[

HAEHE | pylon-2 SEFE 4 -Section-8 G S HEDH | pylon-YEEFE M -Section-B e =S |
ggéN) fek = 50 WPa Psﬁs"éN) fek = 50 WPa
fy = 400 MPa fy = 400 WPa.
495 e_min- (259, 46600} Ec = 32300 WPa 185 -emin {302, 1090} Ee = 32300 MPa
! Erb = 200000 MPa Erb = 200000 MPa
0 / lx = 1,284 E+1a m G % = 1,284 E+14 me
385 j'l ly = 1,258 E+14 mn* 3|5 ly = 1.256 E+14 mn*
! #g = 1.598 E+07 mm* Ag = 1.598 E+07 mm®
£ ¥ Lu = 219000,0 mm A Lu = 219000.0 nm
sl fx = 0.8 - ke = 0.8
’-' fy = 0.50 Ky = 0.50
200 po= 2.266 £ 220 o= 2.266 &
165 Pu = 208475.000 KN 165 Pu = 148144000 KN
. f Mu = B29062.800 KN m _— Mu = 199657 500 KN m
{ 5 = 5519 s = 1.7
55} 55|
Dymm 400, 480, 560, 640, 720, A0, UW‘ 400, 480, SEO, G40, 720, &00,
MOMN, m) HOMN, m)
55 55
-110 -110
[ ECHD | [ 4 Hy o [2ECHo] [ Ea By S
e_min = £59.467 mm e_min = 302,109 mm

P_min = 462338,800 KN

M_min = 145737.000 KN - m
[ B® HY A

eb = 2713.713 mn

Pb = 252679.000 KN

Mb = 713378.200 KN - m
[> ZA2MHHANY Xz

e = 1347.729 mm

Pn = 367912.800 KN

Mn = 495646800 KN - m
[> AHSE2E

A_rebar = 362155.200 mm?

(a) =8 (b) ZHIE Hdj
9 268 AdNEAY ARGl T leg A FEolA e P-M ddE

9 e mE P-MAREE B4 A9 FH leg 4T FES AT A
B4 BF 5% BHg AAgse e B

- AHg @9 7.2mx7.757m

- AFSHET(H32) A 362,155mm”

Feb R gue] e Avehs e FHow AR Apgae] 53
A FRE HWHE Faw T leg AU duigit BAGA e Aow B4
= oAt

O F¥ 2% g 29

HEHMES] &S A L= FH leg st nFWFOE 25m Ho| a7t Vb
sto] ZATE WA 162% w29 AoF 131% £2E 99 5 vk 28 leg Ao
SeHEE A v Av)e SHo] Gl AEA Ha AFEgA APdae] A8 e
ARRES] it st Frke] 9 At Jl0E $ gl 9 leg Ao 25 A
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¥ 217 459 AL el AR AR Aol WAL 584
FAlolE M3F | 7strand 75| Area(mm?®) | f,u(MPa) |Fd4%(Pu)(kN) |38 | 24 ST
6101 32 4800 1770 8496 3823.2 3144 82.2%
6102 20 3000 1770 5310 2389.5 1736 72.7%
6103 22 3300 1770 5841 2628.5 2255 85.8%
6104 24 3600 1770 6372 2867.4 2466 86.0%
6105 26 3900 1770 6903 3106.4 2666 85.8%
6106 30 4500 1770 7965 3584.3 2905 81.0%
6107 30 4500 1770 7965 3584.3 2989 83.4%
6108 32 4800 1770 8496 3823.2 3177 83.1%
6109 32 4800 1770 8496 3823.2 3313 86.7%
6110 34 5100 1770 9027 4062.2 3550 87.4%
6111 38 5700 1770 10089 4540.1 3881 85.5%
6112 40 6000 1770 10620 4779.0 4119 86.2%
6113 42 6300 1770 11151 5018.0 4328 86.3%
6114 44 6600 1770 11682 5256.9 4412 83.9%
6115 48 7200 1770 12744 5734.8 4917 85.7%
6116 54 8100 1770 14337 6451.7 4226 65.5%
6117 54 8100 1770 14337 6451.7 3886 60.2%
6118 54 8100 1770 14337 6451.7 3970 61.5%
6119 54 8100 1770 14337 6451.7 3887 60.2%
6120 56 8400 1770 14868 6690.6 4399 65.7%
6121 64 9600 1770 16992 7646.4 5195 67.9%
6122 72 10800 1770 19116 8602.2 5845 67.9%
6123 76 11400 1770 20178 9080.1 6138 67.6%
6124 94 14100 1770 24957 11230.7 6837 60.9%
6125 100 15000 1770 26550 11947.5 7426 62.2%
6201 32 4800 1770 8496 3823.2 3136 82.0%
6202 20 3000 1770 5310 2389.5 1727 72.3%
6203 22 3300 1770 5841 2628.5 2239 85.2%
6204 24 3600 1770 6372 2867.4 2448 85.4%
6205 26 3900 1770 6903 3106.4 2648 85.2%
6206 30 4500 1770 7965 3584.3 2892 80.7%
6207 30 4500 1770 7965 3584.3 2974 83.0%
6208 32 4800 1770 8496 3823.2 3142 82.2%
6209 32 4800 1770 8496 3823.2 3236 84.6%
6210 34 5100 1770 9027 4062.2 3409 83.9%
6211 38 5700 1770 10089 4540.1 3658 80.6%
6212 40 6000 1770 10620 4779.0 3850 80.6%
6213 42 6300 1770 11151 5018.0 4068 81.1%
6214 44 6600 1770 11682 5256.9 4222 80.3%
6215 48 7200 1770 12744 5734.8 4535 79.1%
6216 54 8100 1770 14337 6451.7 4961 76.9%
6217 54 8100 1770 14337 6451.7 5066 78.5%
6218 54 8100 1770 14337 6451.7 5187 80.4%
6219 54 8100 1770 14337 6451.7 5327 82.6%
6220 56 8400 1770 14868 6690.6 5545 82.9%
6221 64 9600 1770 16992 7646.4 6060 79.3%
6222 64 9600 1770 16992 7646.4 6247 81.7%
6223 68 10200 1770 18054 8124.3 6386 78.6%
6224 72 10800 1770 19116 8602.2 6370 74.1%
6225 72 10800 1770 19116 8602.2 5741 66.7%
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E 218 Ao FFE e dFEAA AP Aels A H I 38
Aol H 3| 7strand 15| Area(mm®) | (MPa) |5 872 (Pu) (k1| 81898 | gel | g5z | T 29
6101 32 4800 1770 8496 3823.2 3081 80.6% 1.6%
6102 18 2700 1770 4779 2150.6 1576 73.3% —0.6%
6103 20 3000 1770 5310 2389.5 1995 83.5% 2.3%
6104 22 3300 1770 5841 2628.5 2168 82.5% 3.5%
6105 24 3600 1770 6372 2867.4 2350 82.0% 3.9%
6106 26 3900 1770 6903 3106.4 2551 82.1% —-1.1%
6107 26 3900 1770 6903 3106.4 | 2643 85.1% -1.7%
6108 28 4200 1770 7434 3345.3 2796 83.6% —0.5%
6109 28 4200 1770 7434 3345.3 2914 87.1% —0.5%
6110 30 4500 1770 7965 3584.3 3107 86.7% 0.7%
6111 34 5100 1770 9027 4062.2 3357 82.6% 2.8%
6112 34 5100 1770 9027 4062.2 3534 87.0% —0.8%
6113 36 5400 1770 9558 4301.1 3685 85.7% 0.6%
6114 38 5700 1770 10089 4540.1 3733 82.2% 1.7%
6115 46 6900 1770 12213 5495.9 4664 84.9% 0.9%
6116 58 8700 1770 15399 6929.6 4480 64.7% 0.9%
6117 68 10200 1770 18054 8124.3 4910 60.4% —0.2%
6118 72 10800 1770 19116 8602.2 5333 62.0% —0.5%
6119 80 12000 1770 21240 9558.0 5694 59.6% 0.7%
6120 56 8400 1770 14868 6690.6 4325 64.6% 1.1%
6121 68 10200 1770 18054 8124.3 5582 68.7% —0.8%
6122 78 11700 1770 20709 9319.1 6414 68.8% —0.9%
6123 86 12900 1770 22833 10274.9 | 6897 67.1% 0.5%
6124 110 16500 1770 29205 13142.3| 7982 60.7% 0.1%
6125 116 17400 1770 30798 13859.1 | 8655 62.4% —0.3%
6201 32 4300 1770 8496 3823.2 3050 79.8% 2.2%
6202 18 2700 1770 4779 2150.6 1550 72.1% 0.2%
6203 20 3000 1770 5310 2389.5 1963 82.2% 3.0%
6204 22 3300 1770 5841 2628.5 2137 81.3% 4.1%
6205 24 3600 1770 6372 2867.4 2330 81.3% 4.0%
6206 26 3900 1770 6903 3106.4 2542 81.8% -1.1%
6207 26 3900 1770 6903 3106.4 2625 84.5% —-1.5%
6208 28 4200 1770 7434 3345.3 2765 82.7% —0.5%
6209 28 4200 1770 7434 3345.3 2856 85.4% —0.7%
6210 30 4500 1770 7965 3584.3 3012 84.0% —0.1%
6211 34 5100 1770 9027 4062.2 3231 79.5% 1.0%
6212 36 5400 1770 9558 4301.1 3412 79.3% 1.2%
6213 38 5700 1770 10089 4540.1 3619 79.7% 1.4%
6214 40 6000 1770 10620 4779.0 3757 78.6% 1.7%
6215 44 6600 1770 11682 5256.9 4027 76.6% 2.5%
6216 48 7200 1770 12744 5734.8 4368 76.2% 0.7%
6217 48 7200 1770 12744 5734.8 4422 77.1% 1.4%
6218 48 7200 1770 12744 5734.8 4478 78.1% 2.3%
6219 48 7200 1770 12744 5734.8 4575 79.8% 2.8%
6220 50 7500 1770 13275 5973.8 4877 81.6% 1.2%
6221 58 8700 1770 15399 6929.6 5533 79.8% —0.6%
6222 62 9300 1770 16461 7407.5 6053 81.7% 0.0%
6223 70 10500 1770 18585 8363.3 6646 79.5% —0.9%
6224 82 12300 1770 21771 9797.0 7276 74.3% -0.2%
6225 92 13800 1770 24426 10991.7 | 7366 67.0% —0.3%
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- AR A Aol B
1 3,016.034 ton + 107.262 ton(WZF AlolE) = 3,123.296 ton

- AREPG A AP Aol & =7 ¢ 3099.810 ton (23.486 ton FHA, 0.8% 7HA)

AR Agae] Aoz ARG 4R AY, T, AR 5o B 7
24D 5 e o A FAsHATh FAM FaFS WA Al AmH],
o), A E AEslok sl AAH ojel e Mol JFE FA] WM
Ad yon AEAel AN Fade HEeher

T TAMI (A2 AP | AREA B AE | IRERA AP FAM
M- 0.196A — 0.196A
T 0.124A 5.0% 0.124A(1-0.05)
- 0.524A 24.2% 0.524A(1-0.242)
Aol e 0.156A 0.8% 0.156A(1—-0.008)
A A - 0.865A
webA] oid ke s dRENEAS HE&T A9, TAM] 135%AE HAE 45

= I~
sk 4 Qi
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