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Stress Properties for Anchorage Zone of Cable Stayed Bridge

Prestress Concrete
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ABSTRACT

The design of anchorage zone in prestressed concrete cable stayed bridges is very important
area due to the more accurate analysis is needed to estimate the behavior. In the study, since
the cable anchorage zone in the prestressed concrete cable-stayed bridge is subject to a large
amount of concentrated tendon forces, it shows very complicated stress distributions and causes
a serious local cracks. Accordingly, It is necessary to investigate the parameters of affecting
the stress distribution, such as the cable inclination, the position of anchor plate, the modeling
method and the three dimensional effect. The tensile stress distribution of anchorage zone is
compared to the actual design condition by varing the stiffness of spring element in the local
modeling and an appropriate position of anchor plate is determined. These results would be
elementary data to the stress state of anchorage zone and more efficient design.
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(a) Increasing shear stress due to reduction of lateral stress
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(b} The ultimate explosive failure of side faces due to diagonal cracks
Fig. 1 Anchorage failure mechanism
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Fig. 2 Olympic Grand Bridge Fig. 3 Cable anchorage zone for S
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Fig.4(b) Bursting stresses for various
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Fig.4(a) Bursting stresses for various
vertical stiffnesses at Stay 1

42 AlolE AARY %

AAA nEge dUAQ dde FAZEG Z BA e A d%E AHRy] st dFT
289 FAR F 5MLE HASA ANE FYsHern], 2 A, Fighst Zof Acolge A%
o] AYFE Ho #HFAFEHY Ve FrtaH AR Hol Frkstn #HAFE 71EVE E
ANe A& ¢ & Atk Figbs AHRY, AEe HAzto] & 20°~50°F =N AFSHY
Ayt 23, 2 ool HE ARFEHY FIHEE i SWHA = AL YEHET.

030 0.24
—E—  Stey 1 (6626 deg)
. —~ Sty 35178 dep) B
A2 —B— Stay ¢ 0764 dop)
— O~ Stay 9 (29.09 dog) 0.20 -1
¢

Stay 11 (3352 dog)

0.16 —

7 , — e 5
O;N / 100.00 200.00 304.00 0.12 —4

E . T T d T v T v T

20.00 30.00 40.00 50.00 60.00 70.00
-0.20 Inclination In Degrees
Fig.5 Bursting stresses due to the cable Fig.6 Maximum bursting stresses due to the
inclinations cable inclinations

43 Hatge| 9o g I

E dFdME gAT2EY dAEYHY £UPFoR 249 AARE JHAE DA dIHN @
el FAM dE FAA] AXNE st ¢V Wird TAGE $HIH WIE FHEY
o #4247, FHedve a3 e ¥tE Jdebd Fig. 7& A¥EE A A Alol 9

534 20023% ¥ St&EwH3I =F3F



0.20

0.10

M "
40.00 80.00 120.00

Distance from Anchor Plate(cm) Distance from Anchor Plate(cm)

R ) 40.00 80.00
e W e S

Bursting Stresses / Applied Stresses
o
3
|

Spailing Stresves / Appiied Stresses

Fig. 7 Bursting stresses due to the Fig. 8 Spalling stresses due to the

different positions of anchor plate different positions of anchor plate
A s7b 2SS Ao FIAAEHY AVe FA FolAe BEE vEHU Qe 99
M3 FUE i SR AFeYe ot A o O%FEAA AolE Yehin U B
H, 42w Aoldld wAsdE Bd AFLPL YEY Fig 88 Avud A Alole A
ol A4 E AFEHL 473 AAA HH 2 Avle & 30%9 o2& Aoz UEK.

4.4 3% M ER

AaRo o 339 Ry e PN 23d Rdydd o dHE Rgstn B URo &Y
AeE A sty st FYPsiA e, dde] AF AT R(hole)E 1AL, A R
9 AAzAL IAZ H3dd. 339 modelingd] &2 Stay 1o thdtoq detdE o &
Fig9¢ #th. #1423, Figl03 o] 33y A3 2349 A ZAs vsd FFez SEUR
2o 2AFE & & oy 2aY HHHAYgETE i e FE Fi USE & F Ut

.30

A

as0

T T v T 1

.p0 40.00 20.00 120.00 160.00 20q.00
Distance from Anchor Plate{mm)
2.0 —

‘Burating Stresses / Applied Stresses
o

020 — —O— Warenn

— D Anyss

0.30

Fig.10 Variation of Bursting stresses
Fig9 3D modeling for Stay 1 for Stay 1

200235 B s&wrgs) =523 536



5.8 &

Abge] Aolg AR SFHEAHY dY IdTHEHE s g 2o,

() AFae 72 54L& negste HEARe AAWF ZAe Wate] B FFR $HE 4
HE A AW BAol A weh EAZFEHo| Aade AFES Jeud, A4 2
717 323 AAW @ yRee AFHe] A9 #AHA FAY 233 ¢FHgYor AL
Aoz ey

(2) AFF HAA HARY oo F4E ngsiA % A UF 938 Aojdy 4
Az, gD WA, Atwe] 94X Fo oA thak 2T Ho & 10% FE9 AAALE
Bugn &S & 5 AUk

(3 =3, A5 Ag TIJAFELHY AV AAWF A4 o 10E+S5W/m)AA FH3 7
add o LOE+7(/m)F-E & BA g3 AE F¥e UYeade ¢ 7 JAAd. waEdA, 35 @
Auo] B AFEH AAVIE FEH R Aoy AMME AR g AAWgFe B
Aol LOE+5(t/m)el ¢z HES e Aol utgAF ez gado

(4) AFF ALY ZAAZ WE FA UF-o $HFHE AL FAFo] AA+-E g @
A& Arle F7iee HAdigyel g #ade 71grE FHAE Ag ¢ F A

oz

1. Morsch, E., "Uber die Berechnung der Gelenkquader,” Beton-und Eisen, No. 12, 1924, pp.
156-161.

2. Guyon, Y., Prestressed Concrete, John Wiley and Sons, Inc, New York, 1953.

3. Douglas, D.J. and Trahair, N.S., “An Examination of the stresses in the Anchorage Zone of a
Post-Tensioned Prestressed Concrete Beam,” Magazine of Concrete Research, Vol.12, No.34,
March 1960, pp. 9-18.

4. Gergely, P., and Sozen, M.A. “Design o Anchorage-Zone Reinforcement in Prestressed
Concrete Beams,” PCI Journal, Vol. 12, No. 2, April 1967, pp.63-75.

5. Gestner, RW. and Zienkiewicz, O.C.,”A Note on Anchorage Zone Stresses,” ACI Journal, July
1963, pp. 970-974.

6. lyengar, K.T.SR, “Two-Dimensional Theories of Anchorage Zone Post -Tensioned

Prestressed Beams,” ACI Journal, Vol.59, No.10 October 1962, pp.1443-1446.

636 2002d% B S&uns] =53



