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Behavior of Cylindrical Wall
in Construction Stage Supporter at Each Construction Stage
and Its Evaluation Method

by
Youn, Cheol-He

Department of Civil and Environment Engineering
Graduate School of Korea Maritime University

ABSTRACT

The tunnel routes which is an optimal eco-friendly alternative are
generally planned to pass through mountainous terrain, however, in order
to notify a rapid development, technology and a brand's value of the
recent design and construction technology, the grand-scale underground
space, urban subway, pumped-storage power plant, and underwater tunnel
i1s under construction competitively. The construction of these
underground structures require the installation of the launching shaft to
maintain an effective management and construction.

Typically, the sectional properties of a launching shaft is less
space—efficient, however, in case of a cylindrical launching shaft, in
recent days, it has been applied most frequently, because it enables an
economic cross—sectional design by an excellence of compressive
strength on the external forces and a reduced effect of external forces

caused by a ground's arching effect.

The major factors affecting the structural behavior of a launching shaft
in a process of a launching shaft installation become a Ring Beam
introduced pre-loading, a concrete earth retaining wall affected by
external forces such as earth pressure, water pressure, and surcharge

load. Thus, it is critical to analyze these interaction and behavior. In



addition, for the rapid subsequent process in a lifting process, the
demolition of Ring Beam and placing the wall concrete i1s the main

process.

Therefore, in this paper, the domestic and foreign guidelines related to
a lunching shaft design and earth pressure theories functioning on a
cylindrical wall i1s examined and analysis on a construction and
deconstruction of a cylindrical wall by each construction phase was
examined. First of all, a behavior characteristic of a cylindrical wall has
been evaluated through a comparison between a cylindrical wall's field
measurement and analysis result. In an analysis construction part,
behavior of Ring Beam and concrete earth retaining wall and structural
analysis which considered a geometric form and external forces condition
was carried out. Finally, through various analysis on variables affected on
a behavior of cylindrical wall, an effective design of cylindrical wall, Ring
Beam was presented.

As wall's ratio increases which means that as the diameter increases,
and a gap between Ring Beam increases, and cross—sectional area
decreases, the internal stress for concrete and Ring Beam shows a
tendency to increase. The reason for this is that the larger cylindrical
diameter gets closed with the plane deformation condition to effect a
reduction of the earth pressure. The relationship between a wall's ratio
and Ring Beam's change in internal forces can be represented as a linear
form. Therefore, in the future, the characteristics of an internal stress
according to changes in gap of Ring Beam and the similar ratio of
cylindrical wall can be estimated to a considerably reasonable value by a

formula proposed in this study.
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3 5-1 % 19 5-20] AFFAF Type-19 AAFx A @A Ring
Beamell A1 o] Hdl-g3 XA 2 F3-E9(Sig-xx)< Bkl HeEpl AT
Ring Beam?®] FH W24 Ring Beam 3 A7} 3= o] wlg} A% Ring Beam
o] ZFastEZ SAE Ring Beamo] - H3lH %S %<& Ring Beamo| F
7P o2 WA o] FHZxo oftF Frbettt F Al ZFAste] Ring Beamo] HF- v
A A SHL 007 ¥} o]9F o] Ring Beam 39| #43tE 22 Ring
Beam aiz¢} A ZA2E HAZE Ao FHo] AT wFo|th. ghd
Ring Beam Hu]-&#o] TAE= Ftd 2098 A(-29.5m 12)DA] 28m<] #] <]

Ring Beamol| A A== AS & 4 AT
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EEET

& Type-19] A A G2 A GAd w2 Ring Beam<]
2 o)<e Ring Beam
o depth Sig—xx
3l A A
(m) (MPa)
A A -28.0 25.32
22(-32.5m) ” 25.32
21%H(-31.0m) ” 25.35
A F ZAE ERA " 25.08
209H(-29.5m) ” 26.46
19%H(-28.0m) -26.5 24.40
A F FAYE EpA -26.5 23.99
18(-26.5m) -25.0 25.46
172(-25.0m) -23.5 24.77
A & ZAYE A -23.5 22.05
16 (-23.5m) -22.0 23.39
157(-22.0m) -20.5 22.25
A F ZAE ERA -20.5 19.52
14¢(-20.5m) -19.0 20.68
13%H(-19.0m) -17.5 19.50
A F ZAYE BHA -16.0 16.95
12¢(-17.5m) -16.0 17.95
11(-16.0m) -14.5 16.74
A = ZAYE B -14.5 14.31
10%¥H(-14.5m) -13.0 15.14
9%H(-13.0m) -11.5 13.65
A F ZAYE A -11.5 11.54
8(-11.5m) -10.0 11.64
7(-10.0m) -8.5 9.77
A & ZAYE e -8.5 8.09
6%H(-8.5m) -7.0 7.68
5%H(-7.0m) -5.5 5.05
A & ZAYE A -5.5 5.05
4(-5.5m) -4.0 4.85
3%(-4.0m) -2.5 4.30
A & ZAYE e -2.5 3.15
2% (-2.5m) -1.0 3.49
1% (-1.0m) - -
A & ZAE ERA - -
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(&)
o
|

25 ._H*/\\/\
IV

© 20+ \/‘\_
o .
= =
% 15 H \/\
o
& \L
x 10 - AN
= \

5 4 \7"'\.

\_/-
0 T T T T T T T T T 1
25 20 15 10 5 0

Remove Step

a9 5-2. A GAE Ring Beame] FHuj-&3 A3}

8 5-3 %W ¥ 5-20] Y34+ A TG Ring Beam iAo wE 3¢ 2 10w
Ring Beamel| A9 F#WstE YER AT 7R @A iAol Aot o] =24 %
7} 7218 3o 993 109+ Ring Beam22o] A%7F o o] 9% 3 Ring
Beam& Xt A7 dAst= As & 5 Urh E=g Ao mE s}
Ring Beam ¢ *o] #Agle] 4 Ring Beam?] vFE o} ©¢] Ring Beam 3l
AN F7vat et A8 E HAZE g wek fHAskeE S YERUL
th. 3 Aol wE Ring Beam® &¥Wst= =7} i
Beam¥d = 38 w37l A Yersd

3.0 3 12.0 4 th
4‘-10 Ring Beam

29
7 115 /
/ N

© 2.8+
11.0

2.74 i

Stress(MPa
—
Stress(MPa)

! \/ 10.5 1

269 7 -

7'\‘\./-\\-/.\\_/

25 : . :
25 20 15 10 5 0

Remove Step

(a) 3%t Ring Beam (b) 10¥+ Ring Beam
a9 5-3. s|AGAE Ring Beamd $= 3}

10.0 T T T T 1
25 20 15 10 5 0

Remove Step
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¥ 5-2. A GAE Ring Beam?] &3}
Ho-3= Ring Beam
(MPa) ot 0%
Rk
A A 2.61 11.15
22%H(-32.5m) 2.61 11.15
21%H(-31.0m) 2.61 11.15
A T ZAE e 2.57 11.14
20(-29.5m) 2.56 11.14
19%(-28.0m) 2.56 11.14
A = 23 E B 2.55 11.18
18¢H(-26.5m) 2.54 11.16
172 (-25.0m) 2.53 11.16
A T ZAYE g 2.55 11.21
16H(-23.5m) 2.54 11.22
159 (-22.0m) 2.53 11.22
A = Z3TE e} 2.57 11.25
147(-20.5m) 2.55 11.25
13%(~19.0m) 2.54 11.20
A & ZAE A 2.60 11.35
12%(-17.5m) 2.58 11.33
112(-16.0m) 2.58 11.93
A & ZAYE B 2.65 10.61
10¥H(-14.5m) 2.64 -
9th(~13.0m) 2.63 -
A & 23 E 2.70 -
8%h(~11.5m) 2.70 -
7%(-10.0m) 2.70 -
A 5 ZAE BHA 2.75 -
6H(-8.5m) 2.73 -
5%H(-7.0m) 1.95 -
A F ZAYE ERA 2.80 -
4(-5.5m) 2.89 -
3%H(-4.0m) - -
A F ZAYE pA - -
2%H(-2.5m) - -
1%H(~-1.0m) - -
A & ZIYE EA - -
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A Ring Beam af| Ao W& 3¢t ¥ 10¢ Ring Beamol
A DL AFA Ao SHHEY WIE Yttt 39 Ring Beam$]
Azl nvls) ekt AA YEFS oY, 10T Ring Beamol| A= 3l

= =1
b SAAZE AR AEFe HEATE B3 Ring Beam s Ao @& 39
A7F A2 AC2NEH AFFAT Awed vAs dFe] A2 As &

o
— N
& AelM el SR B S Sd & sl

=

v/ 054 s‘/‘

0.04

AStress(MPa)
T
\
AStress(MPa)

T T T T 1
T T T T 1
25 20 15 10 5 0 25 20 15 10 5 0
Remove Ste
Remove Step P

(a) 3%+ Ring Beam (b) 10+ Ring Beam
I3 5-4. sfAGAE Ring Beam® $EHL(AS) A3}

5.2.2 Z3°|E ¥ F=ocHM ZH3t

i

a9 5-50 Y FAF Type-19 XA Fx A GAE ZAE HAof A
o Huley Y 2 F3HS A st Yttt 2" A M= Ring
Beam &l Alo] mE FHdlgy 2A X5 YEFAT Ring Beam®| 3iA|7F 13

N

Hel uwel dx% Ring Beamo] Aadng Z2E #B28e dAE Ring
Beamo] 938N st ZAUE HAZE B Ho] Hzol ozt Frisith
Ring Beam a4 %7}011 wpel ashas dFgSHow FHsE AoR U

Ut} o] RS Hx 238 E WA W o] zFolA Ring Beamo] BHwl <20
et E9ol A Hof ZAZE HAlFH| Srehe AdFe dEiey o
A WA Zrtste] wal FASIHA FEsE Ao® Az 99 28 E
BHAe] FH-go] HAHE PR 28mAA A HAHE A & 5 9
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3.0

25

3.0

| —+—28.0m
05 » 25.0m
e Ve —v—19.0m
1 " —e+—26.5m
< 2.0 \/'
= R
D 1.5 o
o |
N
»x 1.0 4
@©
= i
0.5
00 T T T T T
25 20 15 10 5
Remove Step
29 5-5. A GA ) wE ZIYE ¥HH 9 84 Az}
] 0
- 2.5+ M
4 2.0 1 \
e =" VA
TR o \
: \ £ 151 \
Y V] — -
14 \ @
B drr _ & 104
i 0.5+
T T T T 1 00 T T T T
25 20 15 10 5 0 25 20 15 10 5

Remove Step

(a) =24 % 16.0m

1% 5-6.

Remove Step

(b) =A% 28.0m

A DA ZgE HA o Fo3 W
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a9 5-6 B 3 5-3 o YA Type-19 AA T2 A Ao W& =
A% 16m % 2emeldel 2aeE WA T3 WAE Redle] e
o 22wl Al 5494, 5 Ring Beamo] $A% xoAe e =
HAe] $EWM3lE Ring Beamd$ ©HA2] s Ao wE Jadrs B RS &
& 9t
£ 5-3. AFFAT Type-19] AAF2 sAdA he A E 9A9] 764
= [e]
5= Type-2 Conrete Wall
(Mpa)
A DA 16.0m 28.0m
A A
22¢H(-32.5m) 1.70 2.45
219(-31.0m) 1.70 2.45
A & ZIHE BA 1.70 2.43
209H(-29.5m) 1.70 2.53
19%(-28.0m) 1.70 2.53
A F ZadE gA 1.72 1.74
18¥H(-26.5m) 1.72 1.87
17H(-25.0m) 1.72 1.89
A & ZagE gA 1.73 1.37
16%H(-23.5m) 1.74 1.37
15%H(-22.0m) 1.74 1.37
A T ZAYE A 1.74 1.32
14%+(-20.5m) 1.74 1.32
13%(-19.0m) 1.74 1.32
A = ZaHE gA 1.75 1.33
12¥H(-17.5m) 1.83 1.33
119(-16.0m) 1.77 1.33
A = ZaYE g 1.23 1.33
10+ (-14.5m) 1.31 1.33
9eH(-13.0m) 1.32 1.33
A T ZaYE g 0.98 1.33
8eH(-11.5m) 0.98 1.33
7eH-10.0m) 0.98 1.33
A = ZadE gA 0.96 1.33
6 (-8.5m) 0.96 1.33
5%(-7.0m) 0.96 1.33
A F ZIE MM 0.96 1.33
43(-5.5m) 0.95 1.33
3 (-4.0m) 0.95 1.33
A & ZAZE B 0.94 1.33
2 (-2.5m) 0.94 1.32
19H(-1.0m) 0.93 1.32
A & 232 E EA 0.93 1.32
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5.3.1 Ring Beam T=3{&l A3}

a9 5-7 9 % 5-49] AFFAF Type-29 AAFE A @A Ring
Beamoll A o] Hdl-g- A8 XH 2 FW3-eH(Sig-xx)= Bkl HeEhl AT
A2 Type-29 7%= Type-13 @o] AR 7AEs eI
Ring Beam® 3&iA7} Ao wa} HX%H Ring Beamo] 7432 = Ring
Beam £ % Ring Beam &]Ao] wz} sfA]¥ Ring Beam©¢] EH3I3d 35S
ZtE Ring Beamo] F7FH4 08 WA mo] FHzxo| ozt Frtstth HAp 3HAsto]
Ring Beamo| EF siAEH £H& 0oz Hr}, o]¢ 7o) Ring Beam 23 09|
Hash= 21 Ring Beam s Al ¢F §7 A E HAZF epdE o] S0 A
7] wj&Eolt}. 18]y} Type-13+= 28 Ring BeamS & 4|3l %= Ring Beam
)-8l vt2 FraskeE zo] ofyet dAHSHES FAsithrt st A4
e Qlth o= AP FA ol AEake e HAte] B 7]etd el o
Fog Azttt 3hH Ring Beam HUl-&#Ho] WAlE = HFELS 119 Ring
Beam(-16m¥ A A Al -14.5m¢ # 2] Ring Beamol A HAE= AS & 5+ o
=

N

2
o)
a}

3

( mlo

001

o . [+ asm)

bk dan aias aas aaa \(\

N
g 301 \
= \
] Y
g 20 \
n "
10 - \
_ -
0 -
T T T T T T T 1
25 20 15 10 5 0

Remove Step

13 5-7. A GHAE Ring Beam®] S 3}
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TAT Type-29 AAFZ AT A ] W2 Ring Beam?
Ao Ring Bea@
o depth Sig—xx
o (m) (MPa)
A = 14.5 46.94
22(-32.5m) ” 46.94
21%H(-31.0m) ” 46.94
A F ZAZE A " 46.91
20%H(-29.5m) ” 46.91
19¢H(-28.0m) ” 46.90
A & 23 E B " 46.77
18%H(-26.5m) ” 46.76
172(-25.0m) ” 46.73
A F ZAYE A " 46.61
16%H(-23.5m) ” 46.59
15%(-22.0m) ” 46.54
A &= 23 E B " 46.57
14H(-20.5m) " 46.45
13%H(-19.0m) 16.0 48.50
A F A E A 14.5 46.92
12H(-17.5m) 16.0 49.43
11(-16.0m) 14.5 50.80
A = 23T E A 14.5 44.73
10¥H(-14.5m) 13.0 46.98
9 (-13.0m) 11.5 41.84
A = ZaE gA 11.5 36.46
8%H(-11.5m) 10.0 34.18
7%(-10.0m) 8.5 27.72
A F ZAYE B 8.5 23.70
6H(-8.5m) 7.0 20.11
5%(-7.0m) 5.5 14.12
A & 23 E B 5.5 11.68
4% (-5.5m) 4.0 8.92
3% (-4.0m) 2.5 5.14
A F ZAYE A 2.5 4.76
2eH(-2.5m) 1.0 3.46
1%H(-1.0m) - -
A T ZAYE EHA - -
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18 5-8 % 3% 5-59] Y¥H<SZA T Ring Beam a A0 wE 3¢ 2 10%
h

Ring Beamol A9 &HHstE YEtUSlch 7HAGA sl Ael o] =24
7} 71 3o $9x 3 10¢ Ring Beam$3o] AE7}F vhe 3o ¢ X3+ Ring
Beamg 85X A4 A= AS & 5 Auh. T Ao wE S

Ring Beam Ao #AIgle] A Ring Beam? ¥lZE o} ©¢] Ring Beam 3

AA S7FeR 7y, A2 E WA|ZF e Hol| wel gASteE AEds YER
o}, 8k Ao WE Ring Beame §8HWst= AE7F 242 3o 9143 Ring
Beam¥d 4% $gW3l7l 34 vebgth =3 Type-20]4 9 $2o] Type-19]
Hlgl A Yelys= A& & 5 k. o] AL 4ol A 7= A o] Y3
A7 A7 F7hz g AR JF D F4AA el gl @ 7
o7 doHEg
609 391 —.—10" Ring Beam
5.8
38 4
5.6
n‘? 54 E 37 4
[ " /\./' [7)] i !
2 s 3 36 o N,
B 50 = -
4.8 —— . ./ *'/ 35
4.6 B
34

T T T T 1
25 20 15 10 5 0

o4

T T T T
25 20 15 10 5
Remove Step Remove Step

(a) 3% Ring Beam (b) 10+ Ring Beam
19 5-8. s|AIGAE Ring Beam? =3}
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5]

5-5. A EAE Ring Beame 3}

-4 Ring Beam
(MPa)
oF 3¢t 10
A 4.78 35.84
22H(-32.5m) 4.78 35.84
21%H(-31.0m) 4.77 35.84
A F ZAYE BRA 4.72 35.84
20%H(-29.5m) 4.71 35.83
19%H(-28.0m) 4.70 35.83
A & ZAE B 4.73 35.89
18%H(-26.5m) 4.72 35.88
179(-25.0m) 4.71 35.88
A 5 FAE BHA 4.77 35.94
16H(-23.5m) 4.75 35.95
15%(-22.0m) 4.75 35.96
A & ZAE ERAd 4.82 35.95
14¥H(-20.5m) 4.81 35.92
13¥(-19.0m) 4.81 35.75
A F ZAYE EpA 4.90 36.05
12%H(-17.5m) 4.89 36.11
112(-16.0m) 4.89 38.33
A F ZAE epA 5.00 34.80
10%H(-14.5m) 4.99 -
9th(~13.0m) 5.01 -
A = ZAYE B 5.10 -
8%h(~11.5m) 5.11 -
7(-10.0m) 5.08 -
A 5 FA2E BA 5.20 -
6H(-8.5m) 5.12 -
5%H(-7.0m) 5.14 -
A F ZAYE ERA 5.38 -
4(-5.5m) 5.85 -
3(-4.0m) - -
A F ZAYE pA - -
2%H(-2.5m) - -
1%H(-1.0m) - -
A & ZAYE e - -
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5.3.2 Z32|E ¥ F=cla Hut

a7 5-90 YFFA T Type-29 AA| 7% A GAE ZAZE HA| oA 9
HPHA 39 (Sig-pmax)s  Aelste] eSS, ZdHolA  WElE  Ring
Beam sjAlo] & Hojgs TA 9AE HEbdT. Type-20149 ZAZE
A +¥E Type-13 AR A& YEHal vk, =, Ring Beam®| 347}
2a"o] wel Hx¥ Ring Beamo| #A3EZ ZIZE HALHL Ring
Beamo] ##3lld stss FAYUE HAZE WA Hol Hzxo| b Frlsit
Ring Beam 3| A5+ S7tol] met sty dAB-SHeRE Frshes o= vE
Wtk ol AE Hx FAYE WA wH A o] ZobA Ring Beamo] WAH 3o
gk EEol A ol FAYE HASHo| Fkete S ‘/}E]r‘fﬂﬁ’ig‘/} H
A WAool Frhstel wel ZastdA st dow A4dn. 3 FAYE

l

HA o] Hul-gHo] HAEE FE2 16mAA oA TAHE HS & F 9
5
4+ H,#HA—A—A*HM\/ \
—
©
o
=3 \
@ 37 Ay
[
=
% \,_‘_w—A_A
>
©
= 2
1 T T T T T T T 1
25 20 15 10 5 0

Remove Step

9% 5-0. AAEAE 2aeE WA #5¥ wa

¥ 5-10 ¥ F 5-69 QEFAT Type-29 AAFZ A @A wE
=ZA T 16m 2 28molAe] FAYE ¥AY 59 WIlE Aste YeRY
Aok FRAE] BAglel EHYA, = Ring Beamo] $1A3 oA &3

E Y 2 5l= Ring Beam#$ @A siAo] wE IS e AS
o 4= Atk W3 oA TlEd A 22 o]foll 9s] Type-204¢] 5ol
Type-1°] H]3] A YHely= AS & 4 A

- 111 -



Stress(MPa)

44 I AN
©
[a
3 -/\ =
/ )
. [0}
o
T - 7]
2_
1 T T T T T T 1
25 20 15 10 5 0

Remove Step

(a) =24]%= 16.0m

1% 5-10. sHAGAE
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Remove Step
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BRI

5-6. YA Type-29] A GHAE ZAYE HA 2 Sig-pmax 3}

s Type—-2 Concrete Wall
(Mpa)
Sﬁiﬂﬂ'lﬂ 1601’1’1 2801’1’1
A A - -

227(-32.5m) 3.96 3.08
21%(-31.0m) 3.96 3.09

A F 2 E A 3.97 3.04
209H(-29.5m) 3.97 3.17
19%H(-28.0m) 3.97 3.04

A F ZAE g§A 3.99 2.21
18%H(-26.5m) 3.99 2.40
172(-25.0m) 3.99 2.45

A F 2 E BA 4.00 1.75
167H(-23.5m) 4.01 1.75
15%(-22.0m) 4.01 1.75

A F ZAE A 4.00 1.66
142H(-20.5m) 3.99 1.66
13%H(-19.0m) 4.01 1.66

A F A E g4 3.99 1.67
12%H(-17.5m) 4.20 1.68
11%H(-16.0m) 4.01 1.68

A F A E A 2.66 1.68
10%H(-14.5m) 3.01 1.68
9%H(-13.0m) 3.16 1.69

A F ZAYE A 2.31 1.69
8H(-11.5m) 2.32 1.69
7¢H(-10.0m) 2.32 1.69

A F ZaE BHA 2.25 1.69
6%H(-8.5m) 2.25 1.69
5%H(=7.0m) 2.25 1.69

A F FAYE A 2.27 1.69
4(=5.5m) 2.27 1.69
3H(=4.0m) 2.27 1.69

A F 2 E BHA 2.27 1.69
2%H(~2.5m) 2.27 1.69
1¢H(-1.0m) 2.27 1.69

A F A E A 2.27 1.69
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5.4 A Type-1 ¥ Type-22| XIX|7= sHxloil
I

AP sAGA NS Ring Beame 53 3 FALHE HA 2
Type-27} Type-1°l ®|&te] Ring Beam % ZAE BAolAq 2Est= 5
Hol A ettt o] AL AFFAT A 5o eG4 AT A8
= 28 o oo 93 Aom sekdn. wela o] g iS4
FAT Aol mMAE F o B 2 AAVIE &S HEME FF 7
A 7ed pEsE 2393 Bo g4 Fxs 9 die] 2% Jlew

dekE T

5.5 ~#
AF52 T Ring Beam Aol we 48547 @A 2L Ring Beame] A%
2 AN e AES A3 e ge RS 92 5 U

D g 952 o] #A ¢lo] Ring Beam 522 Ring Beam a7} 732
of wet HX¥ Ring Beame] &stE= 3jA¥ Ring Beamo] &3kt
35S ¥ Ring Beamo| F7}8 o= ubi ®o] HZxo| oF7F Z7}sitt Ax

a3dte] Ring Beame] A5 v sjAlH™ 55 0= v

AW

2) i dFFA T #A glo] FAYE HASH> Ring Beam® A7 %
JHe] wel AXE Ring Beamo] #HAstE = s|Al¥l Ring Beamo] +93}
R4 stFs FAZE HAZE BA Ho Hz 9zt F7Felth Ring Beam
AT STt whel FAastHA dASHoR FHse Ao® UEhd

3) @A A AN Y Ring Beam®] F-59 3 FAYE HA F5H2
Type—-27} Type-19] H]5}4] Ring Beam % £IATE WHA|A 283F= 7+
gaedo]l A YEwT. oA dFFAT A o 7ed g 24 AT
of Z&3sk= A-89e o] Aold ot Aow HArhET
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2 ol M= FS AT AAANY Trel=ejlE AAsHY] flstel d¥ g
A+ Ring Beam®] 4, #Ald 2 354+ T AAS vj/iie=z 238
Al AAlsel T

13 6-19] Ring Beam ttAe)] & x84 EEES HERHAT. 7284
Eago A ZIYE HWAE solid &4, Ring Beam< shell &4, H-pile&
beam &4 % RHUY vt AL delA 7IEd A o] H-pile> 3t
F7F B ghgke] A Ho] gle AE arg sk
o] As EAY sIEAAZAE sty 9] o]
4ol v HAl9k Ring Beameo] &7 A&d <
Elastic link 845 AF&3slo] A A3
o] ¥YFAF Type-19 284 g5 F

Agatel TaANS AA A

il m-itf:.
N i
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|
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02
0%

6.2 AdLEF H % Ring Beam Z{2{0] M}E F=

¥ 6-1, 3% 6-2 2 ¥ 6-3°] ¥4 10m, 14m, 17m %2 Z°] 30meol] W& ¢
T2 @AH] 2 Ring Beam®] 7o w2 Ring Beam HU&88 2 &4
E

WAe] Al doFeae Jep .

X 6-1. A7 10.0mo A2 Ring Beam® F=F2= % Concreted Hjdd F8=

Ring Beam®] #HU5&9 Concrete?] Hujdo &9
(Sig-xx) (Sig-pmax)

Ring
Beam
C.T.C =
1.5m

18.92

Ring
Beam
C.T.C =
2.0m

20.12

Ring
Beam
CT.C=
3.0m

20.81

(Unit : MPa)
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¥ 6-2. A7 14.0me A9 Ring Beam? HWFS24 % Concrete?d Hdd 54

Ring Beam®] FH U589
(Sig—-xx)

Concrete?] o4t
(Sig-pmax)

pe)
729

Ring
Beam
C.T.C =
1.5m

25.78

Ring
Beam
CT.C =
2.0m

26.54

Ring
Beam
C.T.C =
3.0m

28.44

2.69

- 17 -

(Unit : MPa)



¥ 6-3. 2174 17.0moll A2l Ring Beam®| Hd=5

2 Concreted] Hdd +&9

Ring Beam®] FH U589

(Sig—xx)

Concrete?] o4t
(Sig-pmax)

pe)
729

Ring
Beam
C.T.C =
1.5m

30.34

Ring
Beam
CT.C =
2.0m

31.90

Ring
Beam
C.T.C =
3.0m

33.75
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0.25

—#—h=15m y=0.356x+0.033
—e— h=2.0m A
—4A— h=3.0m .+ ¢-y=0.349x+0.028
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6.3 Ring Beam M| 0f L& F =AM Zia}

3 6-4° APFA A 7HA[Ae] o] AFEE+F Ring Beam®] THAY
Aok & 6-40] YeERH A3 o] Case-19 tish Case-29] @Al 7+
2 °F 10%°] .

lo 1o

¥ 6-4. Ring Beam?] whd A

HXB(mm) t1(mm) to(mm) r(mm) Alcm?)
Case-1 300300 10 15 18 119.8
Case-2 294 %302 12 12 18 107.7

3 6-5 % 6-6°] Ring Beam ©W?% W3le] m}E Ring Beam® FHWF39
2 FAYE HAY HAAD FHS Aol YEhAnh

¥ 6-5. Case-1 *+Z&|A Az

d=10 d=14 d=17
Ring beam | Concrete | Ring beam | Concrete | Ring beam | Concrete
C.T.C =
18.15 1.91 25.78 2.45 30.34 2.87
1.5m
C.T.C =
20.12 2.00 26.54 2.52 31.90 2.98
2.0m
C.T.C =
20.81 2.04 28.44 2.69 32.76 3.06
3.0m
(Unit:MPa)
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3.0m
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d=10 d=14 d=17
Ring beam | Concrete | Ring beam | Concrete | Ring beam | Concrete
C.T.C = 1.026 1.016 1.024 1.016 1.022 1.014
1.5m (19.42) (1.94) (26.41) (2.49) (31.01) (2.91)
C.T.C = 1.020 1.005 1.018 1.016 1.017 1.013
2.0m (20.52) (2.0D) (27.02) (2.56) (32.45) (3.02)
C.T.C = 1.017 1.010 1.013 1.007 1.012 1.039
3.0m (21.16) (2.06) (28.81) (2.71) (34.15) (3.18)
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3 6-8. Ring Beam ©HH¥ 3 2 83515 Walo] W2 Ring Beam 7F2/ AU S w7/l <2 3 Ring Beand Hu =&

Load Fact 300x300Xx10X15 300X300X12X12 250X250X9x14
oac ractor Ring (S8 WlE : 100%) (A g © 90%) (HA wg : 75%)
Beam D/H D/H D/H
B9t | A | e | T
0.33 0.47 0.57 0.33 0.47 0.57 0.33 0.47 0.57

1.5m 18.92 25.78 30.34 19.42 26.41 31.01 20.170 | 27.355 | 32.015

1 1 - 2.0m 20.12 26.54 31.90 20.52 27.02 32.45 21.120 | 27.740 | 33.275

3.0m 20.81 28.44 33.79 21.16 28.81 34.15 21.685 | 29.365 | 34.750

1.5m 51.38 71.07 83.92 52.43 72.51 85.48 54.005 | 74.670 | 87.820

1 1 1 2.0m 55.98 72.86 86.60 56.77 73.82 87.80 57.955 75.260 89.600

3.0m 56.65 78.57 93.60 57.29 79.28 94.41 58.250 80.345 95.625

1.5m 66.00 91.39 107.97 67.29 93.20 109.94 69.225 | 95.915 | 112.895

1.8 1 1 2.0m 71.63 93.35 111.91 72.61 94.53 113.41 74.080 | 96.300 | 115.660

3.0m 72.78 101.04 120.45 73.55 101.91 121.45 74.705 | 103.215 | 122.950
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