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Fig.1 Elevation of antenna
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Fig. 2 Plane [igure of antenna
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Fig.3 Mechanical model of suspension point
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#3H

ERH S SHESMAEGNBREHMAHERR 399

KH Z_RWYRNY N 4 IR AR R
FRITBAN

- __Af
Y= (Teos 0)212 + xtan 2
BRELZNMAEKESN
U~L+30 3)
- 3L

Xb fHBERNBRKER, f~ fi/cos6;L AR
BEEAMEK AXEIMBEAZOANER.

HTEHZR /LBNREXG EEL A
20m, fi/LK2.5% MBHALSUNERRE
33 mm, AT H U WKL MEAiTE.

BRI BESREE L LR, I
HEE Leos RV ATNBE SR E b JUR ST H
EOLERBRQ) THH

r= };“Tfh(h—hm) + htan 6 @

BB LR AN T L 48 8 57 4% it
BIRBER o, MBS B R, = 2 B

JEOEMEBL, = %ommaﬂ LA 7 3
HE R —RB LS r,.h, L, 55 RS 55,
KA R e,
HTBER A,
RFRATHERE L2 WFRERE, MEHE
SERTRLE.

2nma
J=0~4n, ¢ = lzr'jvhmx = ';0;) 7 BRHEA

SRTL1.2 LA HHEERA N =
mi=U-l
* TR 14 B:
RFRETHLE 1.2 WFREHE, TR
HERTH2 L.

2nxa
roe”™ s
es?, B
tan §

HE5RFELL2 ERES (BXNIRRAHIA

3=l . _3j—2
1= 2 ﬂl 2 °

it FRELC:

RFLETHMLEE 2AMFXERE WEHE
BERTARZE.
roez’““' X,

j=0~4n,¢j=%j%’7’lmx=me‘ 1]

j= l~4n;¢,~ =%]+%’hml =

BHEHA ERFRLI2EEHA MXHXZEDH

yimUlnin Y,

MR W) TTREHES ) HERr,,

5 HEIERAN

EREEBRESYAZH, WRERN&GE,
RRANEAXHBEXZERL S RFEATE AT

EAMBEESHKTEEKDH
H = %ST'icoszﬂ (5)

P ¢ HRTENANKESRR,f VTR i ERH

FHEZE TR EOBRAEE L HIRTFRNIERA.

N (l+e‘zf“—e”%')sin9 HEK 2
V145 — e 31 + cos’)

fi/S: ABFANEBEEREA WHRXG) HIFHE

HARES  ZHTRRFETRIEAMNKTK

ﬁﬁnguﬂuE%Jﬁ—mﬁ%ﬁtﬂhﬁ—

REEZ L H, SRS HET, KARAFH P,
e BEA ZHBURFRVRIEAN KL K
N A

H, = 16'{(1+e%')roe"i . (6)

7

EHEXERNREESRBRERERN, A%
BRFATERKENEETIRKEKIOLE,
EIRLAEAHGIBRARE.BREUE—F
ARFH . BEHRERLEH, EFAREAZBE,R
RERZHAS HERLE—-SANBETEHT,
e 4 fim, RN BERE N FHIK, X P RBA
EHAEBNERT. B

Vol — Hhpytan 6+ Mp = 0 )
RO-QEBELNVHEE, X Q AR AEHFES
HEAZ, B

1 1 3 B
7V0hm,—H(5hm.,tan0 f)+M.2 =0 (8)

A HABHERHKFKA Vo AXEO FEHE
KNBEEKA M, HEFBEAZHANRTFR
HRERMKEKAXN P SMAHELM M HQ
REMBEIGEARKESH m) REFHMETF
KWBRIERBKFEKAM QAMAELR,
TRELZAMC. B

dn—1

My = > H,(hp, —h;) (9)
j=0



X 4 % ¥ R

¥25%

400 it
< 1
M, = HI —h,,,"—hj (10)
a= 2H (gho 1)
*FRHEL B,/
4n-1
Mp = DVH;(hou — h;) (1

i=1
= 1
Mo = D> H,( 5hou—h; (12)
o= H,(ghe i)

B (7)) fuk(8) .8
Mp—zMQ
2f
Vo = Htan e—liv’” (14)

max

REBHFHEF RBIXEPABEXNE
HXAR

H= (13)

Ve=Vo+ D H, (15)

R D H, heRBEAZHBURFR TRz
R&KFHA B,

6 BERER+¥R

MA R, FRELE-SHNETEANR.XMT
BHA RO BREL AT HIKE, X j RBNE
HEBHERT. B

Voh,— Hr,+M, =0 (16)
AP MK RERNBEAZHAMNRTARATR
fERMIKFHRAR ; HBHELSR,

MTFREZAMC,H

M, = iH,(h, ~h) an
T B B

M, = :f;n.(h,.—h.) (18)

REKXA) HTBERELZAB.CLERHEL
JHERr BRERER/ SRFRIZELEBER
i XARDATEERES W¥Rr,

HFRFLZ 2 ABRDRERXG) EREEE
KOEBHISmMANIY HRERTEAYE, |
ZESHAKENEZFHRE 4 mm, HEBERTF
SEVTBROKERHEHEKERN LKA L
itH.

7T IBREGISH

MRAFXTEHBRREAS T SITEN %, %
BRI EUERRATEEH . BiEANILE R
Im, EHETRA N 49°, AR H R 0.05, BIELE

BHSRTENBMKEERN 0.8 N/m, k¥
RBHEMEZRES IR 1%,2.5%. M At
BNEFTERESH, BEAr, RIRFLS. 3
H&EGEMILATE T BN SR, KRARE R
%1

1 HRERKEK

Tab.1 Comparison of calculating results-

& H i% JUAKE wE R
B4 H,LN 46.1 51.9 5.8 12.6%
Bidr,m 5.61 6.25 0.64 11.4%
®FE Som 5.32 5.95 0.63 11.8%

HERN. AT EBEREA L& BREAE
B, SR BELANZHHHRERNFERMESR
HMEHEEREL, B WEF BT 13 mm, #
T ERAR e G5 H K I E#1T.

8 & it

EFEERTARERND NEMERPHRE
ATHEAREZBRR . MATEXRXELE, T
WREXLB T TZER, RIEXLHETEHRER
3. EHBRHNE, AN KBRUE—FE MK
FEk.EETIBREIALRIKTITHN,

& % L ik (References) ;

(1] ##4L.2 B, 2. F AXRLIAEtER
$IM], 46 % B3 £ 3% 4k, 2003, (CAI Ying-yi,
WANG Tan, YANG Jing-xiao, et al. Building and
Maintenance of Shortwave Antenna Works[M]. Bei-
jing: PLA Press, 2003. (in Chinese))

(2] &xs 248H2K. RULEMNEM). &R . &%
¥ F A H K % 38t ,1998. (DUAN Bao-yan. Anal-
ysis, Optimization and Measurement of Antenna
Structures[M]. Xi’ an: Xidian University Press,
1998. (in Chinese))

[3] Kauypuu BK. & B £ &t X AR [M]. 54 &, .
Lk HFH K& R, 1958 (Kauypun B K
THBKHE HHTH C MAJIBIMH CTPEJIKAMH
[(M]. YANG Fu-xin, Translator. Shanghai: Science
and Technology Press. 1958. (in Chinese))

[4] FLLARIELAEHT. ERALE KT
[M). & %. % B £ 55 & 8 &4k, 1972, (Metal
Structure Department of Beijing Industrial Building
Design Institute. Design of Tower Steel Structures
[M]. Beijing: China Architecture and Building
Press,1972. (in Chinese))

(5] MER. 5. A.F e IRGHRKFR/



%34

ERF .. 5B FSMARNBREMANEFR 401

(6]

7]

R e & [M] & . AR B k%A, 1985,
(CHEN Guo-dai,GAO Fu-qun,XUE Fa,et al. Tech-
nical Manual of Telecom Engineering Design/An-
tennas and Feeding Lines [M]. Beijing: Posts and
Telecom Press.1985. (in Chinese))

ik kb H[M). L&, BF X F 0,
2002. (ZHANG Qi-lin. Cable and Membrane Struc-
tures[ M]. Shanghai: Tongji University Press, 2002,
(in Chinese))

HEL . Eh KEE-REHFHHEF[M] &
F A F M At 2004. (YANG Qing-shan. JIANG

(8]

Yi-nan. Analysis and Design of Tensioned Cable-
membrane Structures [ M. Beijing: Science Press,
2004. (in Chinese))

ERH HEEXFAEBHIANUMBLES —FHiEMM
Dl AdMRXFFRCE KM FIK),2006.27(1):
51-53. (CUI Jian-xin. A new method to determine ap-
proximate geometric positions of suspension points on
rope sling of wire antennal}]. Journal of Henan U-
niversity of Science and Technology ( Natural Sci-
ence) ,2006,27(1) :51-53, (in Chinese))

Structural analysis and discussion on suspension structure

of multi-mode multi-feed antenna

CUI Jian-xin"!,

GUO Yin-chang’

(1. China Research Institute of Radiowave Propagation, Xinxiang 453003, China;

2. Xinxiang Space Steel Structural Engineering Co. Ltd, Xinxiang 453800,China)

Abstract. It seems difficult for the conventional structural analysis and calculation method to ensure ex-

cellent shape to the suspension structural multi-mode multi-feed antenna, which considers the suspended

cables as straight lines, Now, a new method in practical engineering is proposed for suspension structur-

al analysis and calculation, Firstly, according with the character that the heights of suspension points

are steady, the radii of suspension points can be obtained by the suspended-cable equations, and their ra-

dii are corrected by the moment equations, then the lengths of antenna wire segments are determined.

This method applies to the wire antenna’s rope slings influenced by focus forces with different power and

space, and it ensures fine shape to the antenna. Compared with the calculating result of conventional ge-

ometric method, the result here is more accurate in practical engineering.

Key words: antenna; suspension structure; suspended structure; structural analysis
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