ISSN (0910-8033
UDC 624(001:049,05)

BELZRMRNXE

Journal of Structural Engineering

Vol.58B 2012.3

BAEHZHE tAT ¥ BRREERS

#BiE A B &K @ §F
AEHAEL T K .

5P b




®mE I ¥ % X &
Vol. 588 2012.3
H & 8 £ % =
E x

RXFFIREIMTNT VD b OIRELRT T

AYES

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

RRBIFAED ¥ 7 Y — b 28R U7 R a0 O B 15 B 2 EBRIOETZE
....................................................................................... OMEES - ME®Y - SHEE

................................................... O{E%jﬁﬂﬁ . E§(§%@ . ﬁ *’ﬁﬂ B ﬁ EEKE . ;ﬂ}]“h*ré .
falll - WEAHEE - RS —
ZHMBRY R LEHE 2T 5 RCENRBESBOFSMR  Blth Rmmss, H5100+ 5 ZROFE
....................................................................................... O@E’%Eﬁ B %E%% . %Hfgkﬁj
HTAE & S AWREASRIET 28850 > 27 U — M EEHEOBEER AT 2058
..................................................................... O*/_&HHEHA . ﬁﬁﬂﬂliﬁ g E(ﬁﬂ;k g %%@%%
RC ERREOMALMBIC L B MBI R Wi BEORE L SRR
........................................................................ Ofil—l-l zé%‘ﬁ %%mﬁj@/g\ﬂﬂ %:t
2 LEORBY T E AT 5 RCHMERESIEO/NUMRMEERC T 5 MBIl
........................................................................ O{E%{gk . %EEIWJZ’Z . §HE§:E@ . Eﬁﬂﬁ%if
RBERRE M 2 W R E L2AMH T R M T8I 2%
.................................... O;:Pﬁ-ﬁ/ﬁ% . {%7}(%{4}" . §%7|<[[|§:E . EEID i . W@ péil B %1@)”};?:]_]2@
PR RC EFHUICET S b 5 v 2 528 0 S:4E B AT
....................................................................................... O}“:Tf; ﬁ:ajlf; . /J\E%A . I‘EEEEI;}EEL
EHaL ) — FERYERNRE LEBEERICEH LARESEEEEECHT &0
........................................................................ O*%%;—%j: B %g}%j\ . ﬁm?ﬂﬁﬂ . /J\ﬂ; (?—
FLEATHREEFNVOBNEAN L FEOBECIHERRICRIZT
........................................................................ O*TJ:;{LE_. . %E@;A B @Eﬂa‘gm . /J\ﬁ: (?
RREESH) & FBRAMIZ W 72 1B PCaPC AR O G
..................................................... Oﬁ-m;:‘r;g_ . NZ—HE—EB . /J‘:i’: §§ . %7](%&} . gﬂj 1@

...................................................................................................... Ot ¥ - EAZ%E
RACH TR PEMBRICB TG ¥ 2 ) — M EREWICHER L ni &

----------------- OBAEL— - B0 ¥ - REASME - MEEA - FE & BREKE -5 B
2011 AFFALH T ACFHEMNIIRIC X 2 BEW S OB EREICES GERWE O

HEa AL T B & CEEY OB ERER RICES R

---------- OB &t - HHFA— - PHERIE - BN ¥ - WA - FEBE - &F 2 - HEAESD
SHRBEOR HRBEBHE LA T 2 B REIC X 2 HPHRERORASER OIS X128 2K

........................................................................ O % - HiE—H - BE 5 - Sk
B 7 RFE i RS B0 2 B AN I RIZ L 2 A EA )

...................................................................................................... O % - HHiE%

25

33

41

49

57

67

73

79

85

91

97

105

117




(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

27

(28)

(29)

(30)

(31

(32)

(33)

(34)

(35)

(36)

@7

(38)

AEOMET RN X —RINGES = E 8 L 2R

.................................................................................... OBEREE - M & - NREALR

B O K EIEFRIT I SR B BROE T VL
....................................................................................... OB 2% . LRk - BHAET

1AL 3 O T e By A b (2 B 3 B T A O JEEATT
....................................................................................... OZNIZI - SWEhy - 7

K7 7 4 /8% I & B HREBYFARE OB ORI

...................................................... O%ﬁ%ﬁ'_ﬁﬁﬂ . ﬂélﬂ lﬁ . *Eﬂ]ﬁaj& . 9&1’t5§% . %335 *’é
REYIR - MR BHR T VELORB B

........................................................................ O%%‘g _\i . ﬂ%m ffgj . *Eﬁﬂﬁage . ﬁ(%%m
MM 2 {ER AR ED R O M EIE 2S8R 5558

...................................................... OME-*;% 5 %ﬁﬁﬁ- 5 g%m&% . j(ﬁﬂﬁ: N 7'.7'( ﬁﬁ
SHHB T IS BT 2 RRBYARICHRE L - #B 0%

....................................................................................... OmJI 2= - kiR - MBEEE
RS R RS S H-SA700 & RIIREEH 2 M A8 7o B RAL P LS MG Y DI B R

........................................................................ Oﬁ'*ﬂ%’li . {Egkﬁ . jtﬁg$ . %#‘%
BERNY v A—-RESPEBREERYORBREERICS L E

.......................................... Oﬁh%ﬁiﬁﬂ’r . ﬁ.—_%ﬁﬁ . %ﬁ%ﬁj . ;":ﬁ-%ﬁ . LUDE%;& N EZF%?E‘
BEEY ¥ 3— %2 4T 5 BRI O ERE B ICHE H L - Rtk EHE

...................................................... OE‘,’Q‘. E B 73&\9&%:'2 . ﬁr_%kﬁ . jtﬁ%@ . E#_T_EA .

FHILEH - S F - o4 AHE - awHE—

B ¥ S —HRBETHLD Y v A—BHRIER Y E L BRE E T

.................................................................................... O%#&A . 'ﬂf/?*ﬁﬁ% . @‘g} ?
AR OFENEFEIRIC R R & BT 2 K - WA E R OBER Y Y N — Y 2T A

¥ =3 A7 LOMHER L BREYTOATTINIRER

------------ QEARFAT - IUAKESR - KEZL - Hk F - LHABRZ - EE - URRE - SILELT
RNy Y TRTETANVY v A-OFBL/NA u—2 (REEY~OBEA%

........................................................................ Oﬁ*ﬁgk . E%_‘EB . %ﬂ%‘%} . *ﬁﬁ_
ERBBERMMBETHEF N2 A I BHRFERRE T A REREY ORI EHT

------------ ONMBEFHE - & ik - WBHA - SHMEL-F B8 BEE & BER-E WE
BFHRBHRREOBBISERRICE X 5 PEHMES L UBRERRORBECH T 58F%E

.......................................... O;:F;;H—ﬁ;igl‘ . %Eﬁﬁgj B pPﬁ;H:;:E . /J\ﬁﬂ]% . %}7‘(%& . q:g}:é';e
AP RERN T RNV REI FROETLNFEET VICHT 5 E5

...................................................................................................... O%‘EH% 0 ;Pﬁ%l.ﬂ_j‘
FHoA B OREMEORE URATEER A0 EEORAKTE L ERAEICRET AHR 201

................................................................................................... OW,’Q‘.ﬁ;{( B £—|—EE 1@:
HIEHORMESFHIIEA L7 GIR #4843 0ARN I EEORE

......................................................... OEE“:P % . Q}Dmﬁ‘l . Wﬁ YE . ;';k ?EEI; . #_]-_-_IEX
2ERDKN ML HREEZF BN % 5158V MEAO SRRABRRICET 2 ZRITS

........................................................................ OH])? {Ef . %Eﬁﬂ:ﬁi . ﬁﬁﬁf‘ﬁ . q:ﬁ&:\%

..................................................................................................................... Omaﬂﬂ:'ﬁ]
THMEM ORI LT RBEOR BRI RIZTHE

...................................................... O$%B§|Eﬁ . ’E‘ZFE%\: 0 IJ-“:F Eﬁ: 0 YA\% ¢ & kﬁﬂﬁlﬁ
S B MALFEEE AV -RBEYORERIEICB T 2GR L TOERLICHT 5%

....................................................................................... Oﬂﬂﬁl‘éﬁi « ﬁ ﬁjﬁ . kﬁﬁa

125

133

139

145

153

163

169

179

189

197

209

217

225

231

241

251

259

265

271

277

287

293




(49)

(50)

(51)

(52)

(53)

(54)

(55)

(56)

(57)

(58)

(59)

(60)

(61)

WERTA M) v 2B T AN T ZRHVETIL—LAEFVOY AT LREDOFE
....................................................................................... OEE’%%EEJ . Wﬁiﬁﬁ"} . %’fﬂiﬁﬁ?
AT 2 SO EEICEb 2 ANMOEBER L 7 7 V4 HHET WV

...................................................................................................... O@%*E(ﬁ} . *’Emﬁém
WSS IR S AT 12 B3\ B B AT e % H R L 2o KR 3R
..................................................................................................................... OL'-]J” Eﬁi
BRENE{L2EELESABAS 7B 20N ERORKNIEN EBAZDAOTEX
...................................................................................................... Oﬁ*-‘riﬁ\ . g%ﬁﬁ‘]%qg
&0 R LS 2 Bl Y & 20 5 MRS OISR S B) E T
....................................................................................... Oﬂ%_% . j:IHI%i . fﬁ\(; ﬁ
EHRRALEYOREHAEZHWE LA T ¥ L ARV ORRETERE & BY OB
....................................................................................... ORTFED - IFRGLE - ik

Wiy TR 2T 5 HESRE DA
MEK, HTE— 4> b, MHEBEZERELATIA M)y 7 AY T
........................................................................ O/NHRHE - TRITAC L - W e
EEIFORERARICONT - RERICEAT 280 % 2 541 -

...................................................................................................... Yy bk
L%Bx 75 v VERE 7z SS400 ARG R RHHEE A MO LI W 2 WA,

..................................................................... OU%*"HUJJ N |||_;}_\_‘|||‘|. I)Jl . |n["]|||[.|“| ||.|"'| s 'r':||'.“”<|m
TV F = v F VI EEI KRR AL & SERMIREL T IEO ML IE A I8

................................................................................................... OWPSE T - b

THIZTAEEHREM 5 ZAOMEERICH T 2 LBRIHAE
------------------------ OYEIAIRE - BT 2 - I TR - ME i - BUFAEL - SFMIARL - Wi 7 0
TRV F— B X B BETRAL O BRI D ERAm 2 BE S S AESE
....................................................................................... O':PEj( . —ﬁ\ﬁﬂﬂﬁkﬂl . /J\“”',J“J,
HNEAR D % 2 28KT Y F4 v F 200V ORERIE T & RET2T)
................................................................................................ O/J‘yiiﬂi . ﬂ_l"}iﬁ}b)\
STKR %A 2 B EEAEEEED 45 EHMBBANIC & 2 LA EISEHT
................................................................................................... OE,’&‘J” I}gé . yﬁ EH;&
AV - AT TRETHARES L USBEBOERERZRT TV OME
.................................................................................... O(E#%ﬁﬁ . fE;’ﬁ%IEv(EK . %#ﬂ]%

....................................................................................... Ot - i #i— - AFERA

.................................................................................... O,{E%:\Zﬁ . UJ"F#:IE‘EK . ﬁ”j\]_aj—\'

....................................................................................... Oﬁﬁ E%‘?_ . mmz_}}%k . j{,ﬁfg:ﬂ

...................................................................................................... Oﬂ] EE]j(J/ﬁ;\L : ZKFEI'M’:ET&
KM TEREO-ODORBMERY ¥ 7B I UOAAER v b ONENLEHICET 528N 2 RE
....................................................................................... O#Jlf%—‘ . J”D%_‘ . Z‘;{ %EK
FyRTZY v s - 7T —OBNHERICBT 2 BEEICHE T 2 ERNE
......................................................... Oiﬁfﬂﬁﬁﬁﬂ . Iﬂ‘]Bﬂ ﬁ 8 EEE& . %E%lﬁ : %E%{/}%
Y- BEEEORIFMIIE - »2HBY VOREEME ¥ o)V - EZEEEOREER I -
........................................................................ O%ﬁ”é,“(%,%i . E'Zj—i)ffﬂ . j(ji E . {7E/j“|ﬂiﬁ
EAHWEB L CRBNELZZITAHH AP 5 F A ¥ = VOEHEE
....................................................................................... Oﬂ'.;”]g.;{:)rj . /j\fil]'ﬂﬁ? . ﬁg’ﬁ‘.ﬂ]%

299

309

319

327

333

343

A0

)

R

397

405

413

423

429

437

445

453

461

469

475

481




(62)

(63)

(64)

(65)

(66)

BEO TMD % H =7 — F Y OIREH#
..................................................................... Ozﬁ\\&)—fé . ﬁﬁé,’ﬁ.ﬂ]g . ,J\mjzu,’ﬁ- . Ez‘: ﬁ
BRET L — A PBIREEKT 2 2R AEHEORESE HHICE T 2 ER1NRE
........................................................................ OU.IZF%EJ . ':PJE‘(%Z . E*E# N %:ﬁfﬂéglﬁ]
Z 28V IR % 21T 2 MEE AT O WHRE O MM B A%
........................................................................ Ong:jﬂ]% . ;p@#: . bu%iﬂg . %EHE_
AARSEREMICBIT 2 RBHEL TR ) RIORBREBBHOBIIRE L HRHE S
--------------------------- Ok HE - NOE— - BAFHL - PN - FEEA - KIFFEE - EN—%&
EVFAIAMTYI 2L—Y 3 AR T AR TERFORETFM
............................................................... OfEfEsess - TEEKRSE - 7L TY— v 7L A4

489

497

507

519

527




