EAT-TIVREOREL T OEKEH

— =TI AT2RICO2NT -

E B~

i

1 %

MEDIUM# Tension Dome (SPAN100 (m) 2R ) G ICHBVWT. ERH OLBEFHREE —HE
ZMHICBVTSH, RISELE, ERE S FE. POSTE, POSTREHFIC LT, BE-tbDEz3,
CCTI. —HBEUE—HERHET. ChoDlAEDEIRL>TEDLI LRENREC LSS
. BEENHEBEELYIRD,. HHCRITERIV RO HE, EO LD ZLAYOUTAFE Lk

BELEbLOTHS.
(1) MEDQEH
TENSION DOMEY (£ CABLE & ##f (POST)iT & b DOME# Mo, BHRESSROTELICL > TER LEOPOST
BT A2H4METHS. MEOMMBTETZI2OT, ChiCk->THILT 254

MEDIUM# TENSION DOME (SPAN 100 (m) #2158 ) o 3% it i
TIRBEWTIHE., &CABLE HOHMRNOFE A L35
HafmikeE, BERHMERREGHSMIRESECS
WT., Hl-TBrhiELe L, EHEHTH2ECA
BLE iCiX. MIMBR W MB|AZh, 2612, WT. BE
B LBNNICELEY, KELSEREAHBELE. 20
EEDRNPDMELUR TTE AP —ChaT L
LELWY, Thix. BETHEIBETLICKRALE
LTEbDL. ROKEEXHRIEL. RESTILESNDH
., TORNAHRBICEEESA TV SOE. SPAN
wxt ¥ ARISEOZE (L. SPANIC X 4 2POSTH O ZE{L. B
i 9 ¥ O ZE{L. DIAGONAL CABLE & POST® [ o 4 fiE
LA 52 5P0STRXOERETH S, HrORE
BT ARNNM A, HERITICEVIERT 5,
2. POSTO L FERC R E RGRICNMBHEL 2D THM
FHEBATH2HEOMIHE. 262, AHETIHE
WARNDBSHECHAH., ChicHTa2RTHL, W
HAHCHLTORESLETH S,

N, 2oL 2iGhicHT 2BRLE0 WIRE HEi
(DIAGONAL, RIDGE, RING CABLE%z ¥ ) #H&E T 2z &

DREFEF MO AR T 5.

(2) TENSION DOME OxEHH

POST AWECBWTEMAERERTAHT
H—OEREHE T HHM.

RIDGE CABLE :POST L #fd] % &% 3 5 WIRE.

DIAGONALL CABLE:POST EE#R & POSTF % MEL T3
WIRE.

RING CABLE :POSTF &7 [ % DOME® F & 75 [f) bc i &5
4 5 WIRE.

TENSION STEEL RING :DOME® E#RFHIT&H BRINGT.
(CENTER RING) CCiBREARWHAERET S,
VALLEY CABLE  :F:H§i&E# @O RIDGE CABLE M3k
CABLE T. BHMZsEH%E 5 A 5.
COMPRESSION :DOMED 4+ #1128 > T. VALLEY CAB
RING LE. RIDGE CABLE 5. DIAGONAL CAB
LEQSIsRN%EX R 5.

W@ L LT, @[E SEOULD OLYMPICH HR M Fii &
FENNCINGRR 23 0. £ hEFHnEAHIL15.000A
£7.000 ATC. SPANIZ120(m).93(m) THS. Fi=. L.
S.A. @ ILLINOISH @ CHICAGD & FLORIDAM @ ST.PETER
BURGLZ (£ SPANMS £ £ 4190 (m) .200m Db DHH B

ED. WEMICHT ZEERAS TR TS 545, POST
CRETAY TR HERREH MRS

=}



ROOF STRUCTURE

CONPRESSION NG
vALLEY captE B

CABLE DOME®HMEH

(3) BHORhOERNLERS
EERKCH LB ERES ¢ 2 LD, NG E

415 2 T. RIDGE CABLE ¥ DIAGONAL CABLE, RING CAB

LEQ R A % BFAEHMGED» 5 KE, HEEZNETLOM

BEONTHDAVREEZR, TREHLSANT

oAk, EWMERET L.

vdE— T, Ben EEA—TH 5.

W(I): EHE SW(I) : BE
I=1
T (I) =W(I)+SW(D)
BN, By,
F' L3
%‘:\

Tzn-1:RIDGE CABLE
Tz :DIAGONAL CABLE

T (I+1) ={W(I)+SW(I)+T(I)*cos® (1)}, cos@B (I)
I=2~n-1
T (21+1) = {T(2I-1)*cosa (I)+ T(2I)*cosvy (I)
+SW(21+1)}/cos o (I+1)
T (2(1+1))= {(W(I)+W(I+1))/2+SW (2 (I+1))+
T(21)*cos B (I)+ T(2I+1)*cos® (I+1)
-T(21-1)#%cos® (I)}/ cosB (I+1)
T T (1) = T (2(I+1))*cosy (I+1)
COLIRLTBERNENHKRDE T 2L, T
EAZHA2HA0RNKESHIBETATCE. BR
LEOWIREOERSHE T, H2BHE COWIREDQER
oo h s,
(4) SN BERETOME
AL, H L WERHEE" TENSION DOME™ o HEiE
BHBEORBANELBILDORBAFENBITCTHS.
R > B Kk, DESIGNEIE K & 3 FE = h 5 SPANIC
% 4 ARISELL (SLOPE) . R UFPOSTR % % {k. POSTR
WMoz, BRESEBOEIC & 5CABLE O HFEE
FHOiME, = S ICDIAGONAL CABLEX RIDGE CABLE ® 2
MR AT FEE L 2 & > 2 PARAMETER OIEET
D, FLFCTRETHARANACHHMEEARKD TE
BEHTET AL L VBREHORFAPBARETSH 5.
Z O K PARAMETER % RICRT .
SPANIEMEDIUMER . T 75 B 60kg/m*

RISEH: 1/10 1.5/10 2/10

POSTEL 4 5 i 7
POSTE &= 4 (m) 5 (m) 6 (m) 7 (m)
ERmESHE 16 18 20

FE OPARAMETER 2l &bt s kit LD, flix
DRI >WTORIERFETZ .
(4-1) 3 {a] =2 0 7 BY M8 R AT

MEDIUMAZ SPAN (100 (m) F2EE) ICHBMA T4 C & TKIC
RTEY AR TH 2. SPANIMediumd 0. 9X (m) . X (m) , 1
AX(m) (f2720L.X(m) (EMEDIUMEESPANT % 3) L
TRBR@EDHE L8, POSTOH4.5.6.7 POSTR X HE R
60 (kg/m?) ZPARAMETER & L THIFIL TWa A, &



X (FSPANIZ X 4 BARISELETid 4 { TH @& THRA
EfTRHOLROBRCR S,

LOOEEHE T T W@ﬁﬁw"wqm"T'h
A ; TTTTTITTTTUT SPANIE A LSEASH B S, !

Eéﬂﬁ#f&%,lu"

20/ Tzn- :RII)GECABLE _' S Z
Teo :DIAGONAL CABLE  © | ot

PGS 5
- BEGA—Col. =6

G‘)Tl‘}ﬁj]
20l Tzn-1 :RIDGE CABLE
Tan DIAGDNAL CABLE

smciéfaf)ﬁbiabani +—=7
Eéﬁﬂ—f&é :

(= | g a Ha Ty P ER i i

40
Eﬁrw@&"mmm
DOTEES
20{T2n-1 :RIDGE CABLE
Tan__:DIAGONAL CABLE

Ta T. Te
GRAPHI-3

POST%(7. SLOPE
1/100 8 —RIDGE CABLE(T.) @#E)% # I 1D RIDG
E.DIAGONALCABLE RN %> 2L TH 5.

2E A 1. SPAN X(m).POSTE X7 (m),

GRAPH 1-1 , GRAPH 1-2 , GRAPH 1-3 [ZR—%#T
POSTH(5.6.7 TE{LXI B RBHEORNELTH S,
GRAPH 1-1 TIZPOSTE X 3% { 25 Z & 1T & ) COMPRE
SSION RINGE b ®RIDGE CABLE ¥ DIAGONAL CABLE® 3k
hmEs-2nTWas, £EMICEE—# 2 THSPAN
Tibic ka2 RELRALEHTIR SN, GRAPH 1-
2 L GRAPH 1-3 (&£ kM ICGRAPH 1-1 & HATHRAK
kiEs2EERonan,

LM, SPANORX R ELEEIHAPBR—EET
HET2HE. ETFRNOESR SN OIESPAND R
ERETI2CLRLVEROERBEDLSOTH

25, A—HI L3R NHECEAZABEEIEAT
Wz,
4-2)FACTORZEICL2RALOHEK
ERESEHALICEE L T 3 >DFACTOR(SLO
PE. POSTH{. POSTE X ) M hhic 52 284+ EE
¥ 5. AL, SPAN (MEDIUME), POST £ X7 (m), PO
STH7.SLOPEL/10 % —RIDGE CABLE(T.) DiEH%#
# ¥ L Tl @ RIDGE, DIAGONAL CABLED#R /1% - 1= &
DTH 5.

@
Tzn-1:RIDGE CABLE
Tzn DIAGDNAL CABLE

- ]
Ta Ta

100
80

60

SLOPE: 1ann_j _____ R

Ot POSTRETY POSTEGlT/
DTN

SLOPE: 2/10 i
AL Hﬁﬂiéﬂ
20} Ten-1:RIDGE CABLE
Tan_ :DIAGONAL CABLE

40

mﬂﬂlh

o I H
T, Ta Ts
GRAPH2-3
GRAPH 2-1, GRAPH 2-2, GRAPH 2-3 |X. POST#{5.SP

1.5/10, 2/10 T. &% POSTOR XX, 4(m)
5(m).6(m).7(m) TdHB. POSTSRWT(m) Tlk. THiF
rrenEhboZEBRoA T2, LHL. POST
BENAm TR, T-UEORHEOELABREL
HoTWa., AWMBEALOE/LL., PISTORES PR
{rBhico>hTHEHALTVS,

AN 1/10,




POSTRX™ POSTEE7T )
DT, b
Tan-1:RIDGE CABLE

T

N
HHE POSTE X, POSTE(7
oOT3EH

Tan-1:RIDGE CABLE

SLOPE: 17104 L
= :msr%;vﬂ. POSTEY 7
DT v

Tan-» :RIDGE CABLE

20

GRAPH3-2 . SLOPE 1.5/10 POST 6 T&% 5. POST
FxH 5(m .6(m) .7(m) D3RFILE%GRAPH 2-2 kLt
BTaLiAltOEe2ENNELL LTS,

GRAPH 3-2 ®POSTRE X7 (m) (X, GRAPH 3-1 MPOSTER

Z5(m) LRALOEADBLUT NS,

GRAPH 3-3 &, RLRNHOELBR SN 245,
GRAPH 2-3 iclb~a L A RN MESL TS, GR
APH3-3IZ B W T. POSTR Z4(m), 5(m). 6(m) DL %A
W, ZThik. POSTO FEASKOPOSTO L8 L D&
WezHICBEN, CORBBHILILEZVWLSTH
2. COGRAPH IZBWTT o » &4l OCABLE D3RSI
EaFELLBMALTWADE. GRAPH 3-1. 3-240 %

100p35-

80--

60} ---
TR Y
e :msr%%?". VOSTHET

Tzn-1:RIDGE CABLE

40

20

0

To

-
GRAPH4-3
GRAPH 4 (%. SLOPE 1/10. 1.5/10, 2/10, POST#
7. POSTRZZAFN4(m).5(m).6(m).7(m) . BEHIE
60 (kg/m?) T&H B AGRAPH 2 ., GRAPH 3 L HE ¥+ 5 L
wOkoEs>EBELTr2MMEABRESN S,

GRAPH 3-1.GRAPH 4-1 L EILTHBERERKD
LOBEHHLLTVWAEZ L LPOSTORSBEWAT
LRNEODBIEBROSOATWLEZETHS.

GRAPH 3-2.GRAPH 2-2 @45 5 @ it. POSTD
HAMANEPOST 1AY L0 OBHED ABREHALS/N
E{ LD TH5H. A—PISTRX TlE. POSTHO %
WhHH, RALOTEA/NE{ 5.

GRAPH4-3i%. POSTOE A1 X T HPOSTR 26", T,
OHJ/NEOEEBRONATVWS., LrL., TORN
t > #E{k & GRAPH 2-3,GRAPH 3-3 LD EREZH3TiH
A, PRIAMLELEMBRONS.

GRAPH 2-1 # SGRAPH 4-3 £ TTLUTO LI L
AER S, £ AFHYIZSPANIZ X F 2 SLOPE (K775 CABLE



DREALDEG NS ZVEHNTHS.
SLOPE (&, [ —SPANT [E@EWIE > kK DIEWAHF
T&H5H. 4L TENSION DOME®SLOPE M ETH 2 O
T. SLOPE WL ABMTHEREOAESAE L
5. #Ok5. COMPRESSION RINGAD & [H —FEEE 0 R
MW T, POSTE RIDGE CABLE #3545 Hisifh < fri =
#LTRIDGE CABLE @ EHAK & < 42 1 (POST & RIDGE
CABLE fliC¥E ¥ 2 MEEA/NE < %25 ), DIAGONAL CAB
LE& RIDGE CABLE 3R A ARFITH 5.
POSTE X 8. FFHE % 52\ TEHERIDGE CABLE |
DIAGONAL CABLEEXDERNIZEEEE5 2 5.
POSTO R A Z T EPOST1 AMHE % F 1 2 8 HEH
BEALT2OTERESIH L HEEE LTS,

POSTEI MM T 2t @RALICEHANTHY . WI
REQBERLEICLEEL25258, £0rb ) CHAHK
MM E., SEMNICHTOCSTHAh 20 T—HRICKE
EHEALES ALV,

POSTE: & (£ SPANIC X 9 A SLOPE , POSTEZZ LI &~
THEXN S, /= SLOPEH:., POSTE(#[F U B & POST
EXA#Z X+ % L P0OSTL DIAGONAL CABLE® 7z ¥ 4 B
BENUEARCEELS 2 2, PISTREEE T OIE
HniFE CABLEMOSR Atk E s> EERKELRZDA
HTHs. £KMIC SLOPEY POSTHIZ B4 %2 < POSTD
BEEBRVWEIPEALCEENTHS.

LaL, PSTOREMHREL 2L, RAKBRL &
T3, EENCEMoFERLW IBA»P6RS L
L AR S.

4-3) TENSION DOME® WIRE® Hi &ttt

Z =T, WIREE# (X, SPAN(MEDIUM £ ). POST &
X 7(m). POSTE{7.SLOPE1/10 ®RIDGE. DIAGONAL.RING
CABLE o #4 T it 4 2L A8 |7 fh O MODEL CABLE B HEE %
HofbDTHD,

GRAPH 5-1 . GRAPH 5-2
#4016, POSTE{4.5.6.7 . SLOPE 1/10.

GRAPH 5-3 |t B 5 #l
1.5/10, 2/10,

3°WTRE§§E""""""""""""? """"""" :

g | R R A T s Jessenennaneas :

30ﬁim' L.t":" """"""" :

v ﬁﬁm557mmvm§!tt ............... E
i L T NI
i SLQEE.ZZID ............... brsreeesnes ;
IS R
0 : : i POSTDREE!
[ g oM 6™ ™
GRAPH5-3

BEE60(kg/m*) . POSTRZE 4(m).5(m).6(m),7(m)D
HED., FNTHhORBLEKC BT AVIREERLE TS
5,

GRAPH 5-1 <C(XPOSTE =7 (m) D WIREHE & H i: POSTEY
BT, BERBRETSS. LLLPISTORX
4(m) TILPOSTOE A4 72 13 hiE > F2 W (F ¥ WIRED &
HBRKELZ->TWNS,

GRAPH 5-2 @POSTE X 57 (m) T i POSTE (x WIRED
Btk aBEEE52TVWEV. L LPISTORE
= 555 (m) TILPOSTOBIT & > THIREQ ERH Al » T
(B OB,

GRAPH5-3 T (3 POSTH( 7. POSTR X 7 (m) TWIREE &t iz X
EhENRON S,

fioEMEMNEL THNIE SLOPEME T hIEE VI
£ POST REHBRFNIEREWIF EVIREER /N <
EQUR 37 0: 0k SERTEA - R s B
) RRESHBOERC L 2RI EOLE
SPANiE MEDIUM @ —T& 4. SLOPE 1/10, 1.5/10,
2/10. POSTE(it4. 5. 6. 7. PostE X 4(m).5(m).6
(m),7(m) T. ZHHEGO(ke/m*) ODFINTHhOREETE
RESHE A6, 18, 2003 HH IOV T+OER%
h#&v 2.

GRAPH 6-1 T, POSTORE I k- THRAKB K Z %2
EHESATWASERAHNBC L3R ED
EanrkEihESPRSsh#LW. Ll B—CABLE T



IZSPANEE HE WL CA2 TERESHHOEE AT
2T M4, A, GRAPH 7-1 & GRAPH 7-2 (4. POSTEK
# 65 T SLOPEIZ. &% 1/10 .1.5/10T& 5. GRAPH 7-
2 ®T,(RIDGE CABLE ) Tk, K& sk hitoxid
Znd, shilfticdRkEegESRoh. BRESH
HoOBWNCL2RNEOZELH TS, GRAPH 7-1 T

100 ggopiom e mmsmeees

...............................................

80

BOp=~esst

SLOPE: l/lD
A0 R BOSTIR

G)Tlﬁﬁ:h

SLOPE:L/10 i o
4Oy :mﬁ%ﬂ POSTELT

20/Tzn-1: RIDGE CABLE
Tz.. DIAM CABLE

............................

. GRAPH 7-2 & E#IC. T

LA THAES, T . »SE. PISTORS L RIRE S

@Eﬁtcxofxsﬁéﬁhmﬁ{t#ﬁ%né. i,
STO K & # 8

TOEMBEFL

o

Tan-: RIDGE CABLE

plat POST§$T"
T.55)]
Tan-i: RIDGE CABLE




g

GRAPH 8-1 . GRAPH 8-2%. POSTH{ 6 . SLOPE (% 4
1/10. 1.5/10CH 5. BRASHHOEE 2RI TY
500, PSTOEZHEWEZIATH S,

GRAPH 9-1.GRAPH 9-2 GRAPH 9-3ik. # % SLOPE #3,
1/10, 1.5/10, 2/10T & 2, EMMICERESFH D
BESLNCESEAY, BROS#AEMMT 5%
S, SLOPE OEBEWF LDV LOEE LW
EHIC S, 2% DPOSTEE A4S, % f2POST
BaEwhads. Ehbofaes&EerLicis.
) BERTFEREoRAOBOELL
mwmmlu‘gammﬁms.&vf%n%nﬁ
mﬁﬂ%ﬁ%wJ&muEméﬁat%ﬁ&ﬁﬁi
5. WITECE, BARSSREVED BFMELES
FTHLEREN 2O TRENICHEAN TS S. WICTE
mmNMHHE?ﬂEﬁLEﬂ&AﬂéEW#%ﬁ&

LGRS HEOTCAERETHD.

(5) £&8

1) ERES#EHPE{ 23, RALEWIREQE R
HeddfTchassy. BEELHEIEC>W TR
Kb Bbha,

2) POSTEIMEZ iz bk  RAKICEAEMNTHY
HOWIREQ EREAEAL T 2MBBRSh 225, Him
HAMZA2DOTH I T A2HBACEBEEORFSLE
EBRbns,

3) POSTRZME{ 5L, WIREEREHHE AL, CA
BLE @3k hitic b AKEAES2EER N WAZER
EREW > ELSREL {2,

4) SLOPE th#s@ < # % k. RIDGE CABLE & POSTR®
FEEAM/NE L 42 0, DIAGONAL CABLEX POST o fE
BREL L TRAEBES D%, WIRE ERHEOHE
MBFEL WO TREFEESEL 25,

LLE® & 5 i MEDIUMEZ SPAN (100 (m) F2BE ) O TENSIO
N DOMEL S5 b k. #EtBFICRANE., BFME. EMH
EHE. EEHEAZTETAILIL LT, B2 ZE
L OMDESIGNE N2 THS .

B E 3k

United States Pattent Office

Mike Cox & Jim Kocff H3 1973

RiE OA#EB2E ur#

BgE7—%72F 27 1986.6.16

% {4 : [Tension DomeDHEEHETE] WMIEERK
ELwX 1988

AH—K  ERE#HE FJHeLR ILEAER

BEOHSERT HBHE=

SEOUL FENNCING BEHo#mEH REEMAHL



STUDY ON THE HYBRID CABLE STRUCTURE
- RELATING TO CRITERIA OF TENSION DOME -

- Joong Baek kO *!

SYNOPSIS

To design a structure of a MEDIUM TENSION DOME (span about 100m). we have to
consider the various kinds of important factors, for example the length of the
posts., the slope of the roofs. the number of the posts. the number of the
divisional roofs.

Combination of the factors under the same load will affect the kinds of the
prestress which are required by geometrical equation.
In case of a criteria decision, how to layout the factors. it depends on the

shape of the tension dome one's favourite.

% 1 . Student of Dr.course, Department of Architecture, Faculty of Engineering.

Yokohama National University.



