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ABSTRACT

Self-anchored suspension bridge, having a beautiful appearance, higher using
ratio of material and some other outstanding advantages, is being more used.
Concrete box girder or edge girder are often adopted in self-anchored suspension
bridge to replace steel girder. A spatial finite method analysis model was built for a
self-anchored suspension bridge with a span of about 130 m—The Huolinguole
number 4 Bridge Neimenggu Province. With the aids of a FEA programs, the
influence of main girder style and rise-span ratio to the self-anchored suspension
bridge are studied. Major public are as follows:

(1) Has consulted the domestic and foreign related data and summarized to it, this
article elaborates ‘detailed the development survey of Suspension Bridge, especially
Self-anchored Suspension Bridge. This article also elaborates the structure function and
the good and bad points of Self-anchored Suspension Bridge.

(2) The first step of project optimization mainly aims on the girder structural style.
Based on the finite element theory and considered the influences of many kinds of
nonlinear factors, using large-scale general finite element software ANSYS, this article
establishes concrete box girder, steel box girder and composite girder three different
girder material of finite element model, then calculates girder’s stress and has given the
stress envelope chart. Carried on the comparison with the results, the concrete box
girder’s stress has been worst. This also explains the concrete box girder’s limitation in
great span bridge design. Finally has compared the three plans’ efficiencies, obtained
the conclusion that box girder is the most superior main girder structural style .

(3) The main cable rise-span ratio is a very important parameter in suspension
bridge. Based on using box girder, this article has further carried on the optimization to
this parameter. This article respectively establishes finite element model of different
main cable rise-span ratio, then analyses the results. Finally has compared the economy
efficiency, artistry and so on, this bridge's main span arrow steps compared to is 1/5.5.
Span for the main span 130m,the high vector is 23.5m.
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- Fig. 1.3 Yongzong Bridge in Korea
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Fig. 1.5 Dalian JinShiTan Jinwan suspension bridge
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Fig. 1.7 Panorama of Zhuyuan Bridge (Suzhou,China)
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Fig. 1.8 Panorama of Liede Self-Suspension Bridge (Guangzhou,China)
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Fig. 1.9 Ping Sheng Bridge (Foshan,China)
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Fig. 1.10 Sanchaji Bridge in Xiangjiang river (Changsha,China)
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Wk, MH, EREEHELAR. BREMAERLN, EH8LARREKREERE
RERE,

(2) BRI ERIE EIEREKAR.

(3) BABRFHAE, WHR B KEE, HEEREKEFBEELLHK,
X, EEBERAT, BEASANERBERANEKE N ARRE—H.

B EAREE, BRFRERNMSRHE LA EER, FAEESLHSFT R,
WHEAE, TIERRERRELNEHMAREMMENER, BMEENEER. E#TR
EE, ALV HBRE AAHISERN NERE, REILEEABEERAFLE, &
RSN HETE, FIERXLENRRITRE. ERXMELT, MSREAE
ZHGBRNEBARTS, MEWERRTHRENRSMSHRIBNIE EI FEIIHX
. UBRERENBEEAKBMZRHEERCHEREN 1/40 A, KABEERIZ
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B REATHER

FER. TN TRERSREFRIHHEN, BTREERREAEREHERTHEA
TEMETETE TR HRNITE, FTUERNEEARNRL: —RREFSERERN&
RIRIER TR —REFZEBRFEHELERNUBE W, FHEAERTTEHMN
IMBREHEEMK, SHRRT, MTRE, REME. FHSiRit 200m U ERERE
BRI, BRA TR A J1 500 5 A T 18 7 v H S AL e v

[14-16]

2.2 R}EITEEE

7E 19 2 bgrt, AREABEERRTRREN, D2ERRIZHARENE
FUFART PR, HTHRILIEN. 1888 4, BMF Melan SRS AR H
THEEKRBAMBYME “HREBR” , JG7E 1906 545 T Buk. HEEIBHIESR:
YBEFEFEE A RARHN . BAEER DR 505 b TRBH %R
Hpi, Rk RRAAEEEHERER R AW, BEETEMITARNIESNE
A, RZKAHEW. MAXAMRRHTRIN, EROERREBLAIFERNHNR
Mtk i, BRUAGMIEL, 3252 0 P A TR T P (R 3 A TR0 I B X — B B B RIS
EAMNRBEEN R T RENFIOIEE, FH—TREAT 1000 KU\ LR KBS, SHid
BRNATEESWBEH, ML 19374 5 ARMNEESI IR R HIZ,

FIREESN REFEWOTHEN, NETFUTHEE:

(1) WA NIBEENA, EXERRET, TERMPEH, MRATNS,

(2) RENBH, BHBEH, NEREFREMTORMER, LSENEER
EEWaliti

(3) EE—BAMMEAEERTR, WRIREEE BN IEE.

(4) FARMBRHAGEAMY, FLREEAANGLS.

REHBHEXRHS HRWT:
d'o dﬂ)_' giz
E]ECT_HE-p(x)+HP dxz (21)

ﬁq:y H=Hg+Hp H
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EXEH BRI R ILE

H, BRI T £S5 ROA TR, Hgii-

H, s R T R IATRA;
VO ER IR F MR, v A EMRNLT, pK) HER;
FHMEREN:

AE, 87
L

s L= Ide :L=de

0 cos’ " Jocos’e

PR B ROk AR A R

BT BB BRI T e, BRSNS 2RI T — e @LRERT . BRI
FELTEA, SRS, Bk, fHRE, EHRIEE,

—fRi, FSEEARA L RRFAMESE THABIREE, TUHET
BHERER, FUEAE AR EB R LT ARSI R . B,
PR ER A T ETRAES, FPH RN E S — b, AR
s, REZEUTHEE: BAOERSHE, SRAMBDBHARLE, BIEHE
AR A T A, #%a?%%ﬁﬁ&ﬁ%&%ﬁ»%%ﬁﬁ,zﬁ
s LA T4 B BB gl A04T,

2.3 BRRIZEILIELIHIEIE

B HRR RS B N KRG RIR, LA R mBh B ART RIRE AN T, SR tEER RIS
RENREZEDAR B, X 1980 ELERRE T UMERH EH N ATRNH BB ER.
B hE R R RNEERE, UERLBERYEMOESESUMTEER, BAUK
SORBERIAHT™E, I EARSFESEE. HRUBERET RTINS RRABEE
HBZF/UAEAHNEE, XEREEEE: FREATHSHANS: SREEE
BEHIN; WEEAIAE N X EHRIEREE. FRABEISE B i AEEREFMTIT
B o 3 KR i i

F5h, BAERBRPEES— B A E A T AWE A, TR RABEBRA R

H,= j vdx—atl) (2.2)
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BRI

BE3A%, BTEHENMTLI, ETREEMHERM. YREFRANKS
EAHRMFR, BT 40 LB ERRERTMES SN D% AR Hi
I8 M 77 RAAT M HTIE, B IR BRI AT 2 L 441,

PR AN BRRFAMAN I HE, NETUTHHRE:

(1) 2 EBREH7E LB s

(@) HFHHH B

(3) FPRME AL M e 2 R

(4) BHLET SHIETSMOE L, b TSN

(6) BB MR ih T

(6) FrafErhTH .

RAMBES, WA RAT RSN £ RMAROEH, HERRTNEE
Frb AT L& A

UTE, FIZEAHIRIE R, PRI T A AR R R 5 B IS M SR

#prmis.  [K]=[k,]

gptsomit.  [K]=[K 4K, (V)]

wmerpmig. [K=[K]+ K (N +K.(5)]

o K] [K, ] (K5 B0tk R, L RIRERS S Ak G S R A
N N,. & H0IEEEHA . ERE S

2.4 NG
EARELE, BHEXBEFTEEREENR 2.1 Fix
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ERTH D HRR R R

#£2.1 =HitEER

Tab.2.1 Three computational theories
B HER BEHNBENER Hig X5 EHRBINT
MEEBEFRK
B BARRER AN B A T W
2t oN:R)
KB RE B AP
REHER HREHER FEHNHRKES kel
BHRER
HRABERM KEEERRF AREEHER
BB HEKF T ABERL
FFAtEER EERAR REFEE
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EMIRE 4 SHEREGMTTRILR

£3E ENIBH4SHEREGHARILE

3.1 EHY 4 SEEXBEFNAREIT

ENTY 4 S BHXBENRENBTARERNWEEZHARE T2 —. 7EH
RIER . &8 &2, EWNELMFHRANAS RS ARFRRHAE. FEERTR
B RBRE T EREEIXA B RER AT MK,

ENRTY 4 SHEHHRE L BHRNBEREE, 2FHKH 2240, FHH 1300, Hid
B8 A 4Tm.

FEFHAEROT:

& EMRER: TR

& HHEITEEEE: 60 A8/ /.

& ITEEH: WAAEE.

& ITHEERE: 11.75+11. 75 %K.

& FREE: FH 40K

® PH: 3%

& BYEB: 1.5%

& SRR WA R, ASTEER 3KN/m2.

& HEERIE: VIE

& WEBHEER/NER: 3700 K.

3. 1.1 BN 4 SARNBZFAR—HLL

HR—ERRABERTUHEE, RENEWT:

(1) B4R

ENEH 4 SHEMRRELT B8 HRN, BHEY, BRSE. FRERRT
A 4T+130+47m, HFRBVHKEND 224n. FRIHHLEPEEEARERZN 3700m
LR, PImABN 3% . LB IHHFE SN 40m, XEAANZEE, FEREN 3. 75m,
FEHEHEER 3. 0m, AFTEREH 2.0m. BfAEWES3. 1.
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EAIE BB AT TR ®

-
=S h—
~Pow—

1

E=F3 -F - ————— = — =
T -
i ,

w?i{

700l 8500 13000 8500 1700]
I 4700 13060 aw |
L. 27400 J
K31 BHAEE (B: cm)
Fig.3.1 General layout (Unit:cm)
) #

mEHE ARG EREBE. BHOSER 20, NEEEN 1.5%. FESREN
40m, FRABEBRLARS HC50. RESEHEMEIL N 1/656, BESRREHN 1/20. HE—
 ERBERAWE 3.2

g 4000 |
250 300 250 175 1175 250 300 250
A k% g fi B fi "y E% A
i HE g ¥ 5 % g #f
g 3 i # # I |
] 1)

Bl 32 \EEUTREEE (Bfiem)

Fig.3.2 Cross of concrete girder (Unit: cm)
(3) %

SRERKEFR, EHREER N 1670MPa E R RN, EHAE R 91 ¢ 5mm
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ERTS 4 SHTRENTRHIE

MM %, 3t 37 W. FHMEIHERATGPITHLEENERFNEELXRE
BTN FKEFHFIE  ERRAMKRAE, BFRE T EBEE 130m, B K5 23. 5m,
KEEL 1:5. 5.

(4) MmF

2 ML (8 BE 5m M MAT 83 4R, MATRARE Y 1670MPa SR ERTFITHL (736
) , MLRIMEREW KAEFTK PEPE, BRAAHE. R LinEdREEE
FEH, TuwEETMHEL.

(5) FIE R IHAE A

REMEHARA “I1” RNBHREHES, FrEel EH 27.56m, 28 35.04m,
A Rt 350cm X 250cm % @ #25 F) 350cm X 320cm FIAEFEIRER T30 008, BN
AEC 4 1) 15-¢ 15.2 MTRRL ANLLR, BB 350em B EE . THEEA MK 6 1R 19-915.2
RITUN N ALk 38 330cm, REF EE 2.6mEEARH.

BREFTE 12.3m X 12.3mX4.0m B&E, BNEET® 9 Re1.8m M5 FLIEEM,

HK 45m.

Br& TR 8 Milol.8m MIShFLEEGEME, K 35m. WA 3.3,
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ENTH BB RRTEE

3.1.

. 2650 .
i 1
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2400/2
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©
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s 760 |02
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T [ 48T 165 165 L[S0 LT L 165
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iR IRii

B33 EHMER (Bfem)

T
o
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= 9
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z
)
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2 s | a0
1 e
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Fig.3.3 Diagram of tower structure (Unit: cm)

2 BN 4 SEEAREHARMR
FRE_ERRABHELUER, RENMEUMT:
(1) B@HE
G S
(2 xR
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ENTH 4 SHERGMTTRILE

RN RE LG ERBERR . BP0 2. 6m, ®XUE 1. 5% . FEEE
40m, RAWEH C50 iR L. BEEEHEE A 1/50, BHE5R%ELHN 1/15.4. F
RoFREERAWE 3. 4.

B 4000 -
250 300 250 175 50 1175 250 300 250
A EE g fi # fi Tk EE A
i f# g * R * go#fl f
# @ # & # g #

B34 RETDEREEE (Bh:em)

Fig.3.4 Cross of concrete girder (Unit: cm)

(3 E&

SFEHLERR, THBELH N 1670MPa EFEERML, THRER 1270
5mm HIERLLER, 3£ 37 . LM TR A T TPAT N 42 R AR 4R % [ B 7R 48 42 (X 1%
BBV XETHHK. EHRANHAE, RS TEERE 130n, BRRE
23.5m, KBS 1:5.5.

(4) M

£HFIAF I EE 5m B AT 83 . MITRAIRE N 1670MPa S5 &5 AT (109
dTmm) , WLRIMEH TS FAEH PEHE, FnllA&. BT ki Rk E
EFEL, TR TmHE L.

(5) FIERIAME A

RIAR—.
3.1.3EWTH 4 SAENBEMAEZ @R

FR=ZFRRARGELHERE, RENEBUT:

(D BBHE

RABE—.
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EMES QBRI Rk

(2) ¥

MR ABELEBHZHREE. 2HOREE 2.5m, BWWNE 1. 5% . FFER%
FE 40m, KSR C50 B L. RRS5EEEILA 1/52, RHSERELHR 1/16. K
F=F2EEERWE 3.5 Fix.

:r25o_ 300 250 1175 50 1175 250300 QJLJ
A £E g fi . fi FEET N
i e g 2 R 2 g#i

K35 BETHREE ($B47:cm)

Fig.3.5 Cross of concrete girder (Unit: cm)

(3 4%

SFEHILEFR, THBESH Y 1670MPa HERFBRNL, THATR 1270
omm BIENLL R, 3t 37 W. FHHIM L5 RATHFTNLRBERE R RN TEELX B
BlEW REFWHR. EHRAMNKRAE, BFRETEEBE 13m, BRRE
23.5m, REH 1:5.5,

(4) R

LA RIEE 5m AT 83 R, MITRARE N 1670MPa PEH R R TFATH L (109
o7mm) , MMLFIMEREN FKAEFH PEPE, FmiAER. T LnETRKHE
ETES, ThHETmeHRL.

(5) RIB R I HAY

AHE—.
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ENTH 4 SHERGHITRILE

3.2 ZHMAREREH AL

3.2.1 BUARTER
B RRERBAM Ansys BALIZAHE TR, £HHLH 8T 243 4, 5 206 4.
AHARTERIGERT 4 FETRE, EHURRBFEARZH (BRRZE) ZH
BEATELIT 1ink10 RAEL: ERMEIE 6 H S FB IR FIT beamd F17E A] ] R #H B
HLTT beamdd RARA; BREALH E LM ERMER 2 FBEFT HT 1ink8 REH; T4
B AR E A B E R B TT beand W ERWEETRE, IRSRETALTARAR
5] A5 23R, FRA4E SAZAT ARSI B iR B A i 394 . B S A R TR A, i 3. 6.,

B 3.6 SHHERTERY
Fig.3.6 Finite element model of bridge

3.22 RN AHItH

BREFRUTHEN FEAEMHHIREEHER, ERMESERT, mMERHEE
R RRMTRZE, 5 R KE L% IS %1% 1 04 %A1
W, HORMRNFE B RBTEX M BRI R 5w . BT SKA% R 4T 7 ANSYS KA
TR, FRABSIEEH KM BRIRE R SE . Kaged#F i ANSYS KT %&
RN ERERFERE THRARAE, HEBRES(MEHNEE), KEGTR, A
BAE, BENR, BELRBRTEHEIN, M=MTES T T RE, B37T
EANFRAERNS, WTFHE3.7~3.12 fin:
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ENTH OmsUERR Rk

K37 BEBRERGTR-EREENHEEE (B:MPa)

—— BARE
LS B I

Fig.3.7 Envelope of girder upper limb stress of concrete girder project No.1 (Unit: MPa)

60

gL ST R IRNNINE NIRRT ERRUTURUIRRNTRRRINRTE

IRINENIRREIE]

25 33

—— RN AE

E3.8 WETRIE-EIRTENAHEEE (FA:MPa)

Fig.3.8 Envelope of girder lower margin stress of concrete girder project No.1 (Unit: MPa)
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EMETS) 4 SHERE TR

_12 (N )
—— BN A
TR —a— BRI,

B39 MELRGTR-IREENNHELKE (F47:MPa)
Fig.3.9 Envelope of girder upper limb stress of concrete girder project No.2 (Unit: MPa)

o | ——BANAHE
WRE —— BRI

B3.10 BETRGTE_ERTEZNHELE ($A1:MPa)
Fig.3.10 Envelope of girder lower margin stress of concrete girder project No.2 (Unit: MPa)
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—— BRRKNHME
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E3.11 BELRFER=FF LGN HEKE (BA:MPa)
Fig.3.11 Envelope of girder upper limb stress of concrete girder project No.3 (Unit: MPa)

N S11E

RS e mam i

312 REERTRS IR FANAESE (HEMPa)

Fig.3.12 Envelope of girder lower margin stress of concrete girder project No.3 (Unit: MPa)

ME 3.7~3.12 AIUEY, FR-A=ZFZHENERTUHLABNEK. Xik
HERATEZ. ZEA—MERMER, EHNESEMNERT, £hFHBLAE
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ENIE 4 SHEREWITRILE

THR. EREXTHFE=ZFNER, FEOFNAERUTERRWE S, THER
RELTEN ALK, CLEEMTNEHENE HEZNIPREENEE.

3.3 AEMAIKIT

3.3.1 FREFHLLESH

TR RRIIERRENZ —, THRENEHEFRRELHNEEREZ
—o Bk, HRRITAMUELLHNELEE, TOHAR—MEFEENEHER. H
TETAFELR, SRR ERNFBHTRNEEME, BENSDE. £4. BF
M TG M #AT TS AL, TR 3.1 fim:

31 ZHAERIEMBZFHHE

Tab.3.1 Efficiency comparison of two different major materials of main girder

prp FHE=Z HER=
VR msh g

. 6167.7 5991. 1
F45 (w) 375 375
BFF (D 43.7 39.4 -

MERIIAUEL, FR-MENHEETHES, ZRUTHE-FREELER
BERK, NMUMKTEEMNBTFHER, XHAKMEMT ER. ELHMAFAEN,
HEMLF R LR R, TE=ZABRRTE.

3.4 NG
AXEHEENMATERTY 4 5 AHLBENELER, AN =EMHARBEOERY
KT TR, SRELTEHRTER, EHBUMIEEEMERME, SEBTTER
YER EEIER. BAAREEZE. RKERE. BEHE. REPEESEHNRAEHE
HTHH, BETERIFHEASER T MR AR, MILETHITHE.
R JE SN N ) S BB R T RINEBEHE T TEEAT T XTELAMAT, BT LTS8
B 130m M EHHABRFINZ N ERE, EHEEEIBRT, FE-AFR=
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ENTE A HXBRFTRIE

FHARYEHEER, NSHFHEER, FESERTHES: AEREEE, HRE
BENRE, SANKEUENES, NERAREAESE, AR ERDERHER
HER B B RIS |

Eall FESEELE, BAE 130m GENKASRBRFNERRATEZMH
RETHRBREERNEEN.
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ENIE 4 5 OMBEFTRKEH

£4E ENTHISEENEERELREL

BYB=EMTTENMT, EREY 4 5 AHNBRFNMBIRRARELHRER
. BT EHHRELEUBERAOLRHSTEETHANEERZNNERNL. FHik
WIS TT RBATH— DAL, BT ER R 5B RV HLES LT AL Rt

4.1 EHRELRIF M

T AR, AERNEREE—EN, FHARELBD, FTHHBX,
SHRBEANIEBR, REE—BRE1: 9~1: 12, BHELNEEREKRMERT, T
BAE, UWEESEHE. R, SUMTRABBASEIFREHER, TARELR
A, EEHIRVEE AR R TR . BREXS TG insh R B # 8RR AR MR
BEth, wTRE RN FE B, BETENME R, WHANBEAFRAT 1.
5 IREELL.

B2, MTRABRELMARN USRS, IRTELENLNAREHEEE
FEERIRN S, RN ERRST, WEMN G, Bit, ERIFNNEGEERBERRS

MEBEREL, TR, ERSENRBY, ERZFEEARZREER,
411 EHMEE | -
wgmToRRAnEscst, sunl=l, Lo L L1 mams
I 5 | 55 [ 6
%1% 26m, 23.5m, 21.67m, ZEREELAMMFNH LMW ERIS T ik,
FELEI Y 1/5 M ENPIREHEEBNER, =25m, 1=130m,

EHTEARRAE AR T AR H,

H =—=— (4.1)

ﬁ*:m—I%%%%ﬂﬁﬁﬁ;k=§~—i%m%%w
9=95 +9; (4.2)
go AEER. W, MFEURRATHE R
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ERRYaRABRERHTRILIE

g5 =(76811.92 +8640 +400)x10-+1000=858.52kN / m
gy BIEREM BT
4, =10.5x6x0.55x1.1x1.15+2.5x6x1.15=61.1kN / m
=g +4; =858.52+61.1=919.62kN / m

B 4.1 75

2 2
g o9 _919.62x130° _ . \010in

FEREEENERERTHRZEREBCY 2.5, FHSKFIHTHEIRA KIS, NE

WERBBEHF H:
_ 2.5ng
cos38° x2

IR, ARSI, 1670MPa (S IEMI2 35 TR, HIAS MR 127

=118526kN

¢ 5mm,
R ERTESEEREL D 1/5.5M1/6 XL, SRNEK 4.1 FiR:

%41 TRRE M E LM

Tab.4.1 Main cable specification of different rise-span

KEEH KEf (m) HAF (kN) TR
1/5 26 118526 127 ¢ 5mm 355K
1/5.5 23.5 131136 127 & 5mm 37H

1/6 21. 67 142209 127 & 5mm 397
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ENTH 4 5 ORABEFTRRE L

4.2 ERN A

4.2.1 BHMERT
EBHKFHr A BEE KIS LA/ TR B K, KR ER E 5 R TUE

2
L R, B AR H, = % = % AR SRR K R AR

RTFBATHHE T, BUEENTREOERNS, 4R0E 4. 1~E 4.6 Fix.
KEELA 1/5 KT R:

i}

B.71 258 11
J%F3r7n/|ﬁ ARINERENARERRNR RN RN ae e e caan AR NARNA

Bl4.1 ERTENAK (Bf:MPa)
Fig.4.4 Figure of girder lower margin stress (Unit: MPa)
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317 T 429 T || Bl7 351
OO I A T T [T ITTIT TTITTNRL

B42 TR EEMNAHE (Bf:MPa)
Fig.4.5 Figure of girder upper limb stress (Unit: MPa)
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™~ fr ™
3961 A Imf S leﬂ/H i e
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Fig.4.6 Figure of girder lower margin stress (Unit: MPa)
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Fig.4.7 Figure of girder upper limb stress (Unit: MPa)
REEH KR 1/6 I R:

q T . \w
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495 1] d 5hel | [ T 3.80 //x/\/‘/1 , \\\,\4 95
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7
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Bas ERTHNAE (BL:MPa)
Fig.4.8 Figure of girder lower margin stress (Unit: MPa)
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E46 EREENHE (BAI:MPa)
Fig.4.9 Figure of girder upper limb stress (Unit: MPa)

-

HiE 4. 1~FE 4.6 ATUUEH, ERIMHEEEAE R T BEE RIS LRI 1% #i
Ko REHH 1/5 W2 1/5.5. 1/6 &, FRENHEBUMHEARAER LEEHXER, &
BIINT 15%5 25%K& 4, RN L8 HAEERIER T REBLIHBWT ERNHFE KR
HIR W o

4.2.2 FHEAT
EHEMEAEST EERKMLE. TES NN =ZMARRE LR ZEFEREM
THITT KA, BRTENHTRMERNS, £RNE 4. 7~4.12 iy
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Fig.4.7 Envelope of girder upper limb stress (Unit: MPa)
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Fig.4.8 Envelope of girder lower margin stress (Unit: MPa)
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Fig.4.9 Envelope of girder upper limb stress (Unit: MPa)
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Fig.4.10 Envelope of girder lower margin stress (Unit: MPa)
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Fig.4.11 Envelope of girder upper limb stress (Unit: MPa)

¢ = oW
—O1O U= B Ll Lo L

NifE

; —— BRI AE
FRE e mamnE

K412 ERTHNHELEE (HEA:MPa)
Fig.4.12 Envelope of girder lower margin stress (Unit: MPa)
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MRS, BTSN ERERNAS, Fahla7~8 412 TUESE, ERARAK
BLLEEET, MADBNHER BT S%its, A EREHAEL.

4,23 RBTWHRETERT
BETRERTVEAENRASPHEREANKE, TEAFH=ZMARAREL
WA REGEERATHIT TR, BATENMTRNERNS, FFWAE 4.13~4.18

Fi7se
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Bl4.13 EREENHEKE (B4:MPa)
Fig.4.13 Envelope of girder upper limb stress (Unit: MPa)
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