
Zeitschrift: IABSE congress report = Rapport du congrès AIPC = IVBH
Kongressbericht

Band: 12 (1984)

Artikel: Bridge strengthening by post-tensioning

Autor: Klaiber, F. Wayne / Sanders, Wallace W.Jr.

DOI: https://doi.org/10.5169/seals-12255

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 10.08.2025

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://doi.org/10.5169/seals-12255
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


t/Jo

c

cnOJ

4->

0)t—

cn

rz

i

>.

inro

4->

rO

>>

>>

CT.

CU

r0ra"CTCUO

c

röJZ

3

rz

tn

>,

s_

CLX1

C
-P

-o

"CT

J4

CJ

3
C
JZ

-r-

QJ

1

E
4->

•r-
CU

c

o

in
OJ

-P

CT)

rO-r-

-r-

E
C

1

O
in

tO

1—

4->

"CT

JZ

-P

O
CT)

in
to

cn

cu

QJ

1

cu

4-
XI

+J

(O

C

E
CJ

S_

Ol

ro

t-
ro

1

JZ

cj
rc
-P

cn

tn
jd
rz

cu

s-

cn

xj
QJ

>

XI

cn

S-

QJ

CT)

Ol

o
jz
••-

IO

SZl

sz

CU

TJ

S_

4-

o
OJ

CU

ro

CTI

O
«C

•r-

CT14-»

QJ

rc

JZ

CT)

CTI

ro

QJ

>-,

cl
rc

r—

3+J

dl

«
a.

-P

c
in

ja
i—

*r—

SC

•
Cl

C

Cl

C

c
XJ

cn

S-

ro

sP

c

rz

E

in
S-

XI

0)

CT)

O
¦!-

CT)

S-

JD

4-

in
ro

tu

O

QJ

in

ro
JZ

•r-

tn

in

*
QJ

.,-
O

v-
01

-P

,,—

cu

cz

4-»

O
i—

0)

C
-P

-P

O
4->

CJ

JZ

c
•r-
JC

1X3

4-
JZ

3
C
0)

C
«3"

i-
4J

•

¦w-i-i.cn

cn

ip
0J-D

S.

O)

CT)»«

QJ

ro

r—

0J

Si

•i—

(/)

ro

(/)

•r-

4->

QJ

-P

-P

3
o

CU

CT)t-

CO

-P

ro
"CT

sp

cn

JD

QJ

O
JD

QJ

3
c
xj
r-,

r-
O

>

cn

c

cu

4-J

E
QJ

.rz

ra

ra
<P

j:
xi

oi
cn

jz
o
rz

rc

xj
xi
cn

sP

XI

*,—

aj

ClXJ

01

4-»

O
rO

CT)

t—

•r-
jz
cn-p

4->

CT.

>,-P

o
4->

-r-

O
rH

4J

JZ

-r-

QJ

r—

rc

ro

cn

1—1

>,
cn

4->

S-

XI
JZ

O
XI

S-

4-
CJ

-r-
XI

ZJ

r-
-P

C
CTI

i-
C
XI

cz

4-

CT1

S-

¦•—

QJ

4->

ro
-P

to
QJ

O
OJ

r—1

QJ

XJ

cn

jd
rz
4->

cj
jz

o

o

i-
T-

cn

•r—

£Z

O
-r-

ZJ

QJ

O

>,C

JDOI-Z

W

0)

S.

1

ZJ

r—

s-

y—i

4-1

-P

QJ

cu

to

¦r-
4->

C

Q.

cu

aj
£..

CU

"CT

O
CJ

QJ

ac4)

E

4->

CU

O
O
-P

IO

E
4-J

4->

4->

QJ

4-1

rz

QJ

4-J

4->

JZ

4-

Cl
01

QJ

OJ

S-

S-

4->

J-J

S-

r0

4-.ro

S-

in
CU

in

cl
CTl-r-

i-
r—

t-

3

m

tn

u
jz
cu

cn

QJ

QJ

s_

o
cu

-P

s«

o
OE

OIL

OJ

0)

••—

O

r—

4->

rc
sz

o
rc

s-

-p

ro

S-

S-

S-

qj

O

ra
1—

>

cn

cn

c
S-

O
CO

S-

JD

JZ,

3
S-

QJ

ro

r—

03

Cc

in
IO

-P

l/l
p—

•r-

O

tnzJCUQJO^-.CTli-

Cl

•¦-
X!

ra

cu

QJ

JD

c
•PC

-ss-

E

u
cn

ZJ

QJ

S-

CTl-r-

QJ

4->

-r-)

-p

agn-M

c

QJ

r-
ro

JZ

t-
S-

4->

cu

>)

o
CD

CT)

cn

ra

ZJ

cn

CD

cn

.—

"CT

S-

Ol-

ctjz

>
tn

ro

0)

u

E

t-
XJ

03

JZ

•

o
Q-

Q.

qj
ra

.c
C
i—

.,—

jz
••—

ro

rz

c
d
cj:<

10

4->

QJ

r—

QJ

cu

E
je
to

cu

zj
>-,xi

rc

rc
JZ

-P'^

0)

3
jc
P-

•r-
QJ

XJ

4->

cn

jz
•.-

>J

OJ

CT)

CT)4->

CT)

cn

S-

•PS-

"CT

-P

4->

jz
cn

cn

rc

cu

cu

-P

-P

JZ

cn

4->

4->

ro

i-
CU

4-

-5

c

IO

-O

-r-

QJ

"CT

O

in

O
-P

QJ

o
4->

o
ar

C
C
4->

Ol

•r—

XJ

cn

ra

X
O
X)

cn

CO

cu

•r—

cn

H_

•
¦—

ro

•r—

in

•QJ-CTJZ-CT3

QJr—

4->QJ

cn

O
*r-

>
S-

cu

E

cn

E
rO

QJ

QJ

*
i-
OJ

O

cn

O
CTI

P

"CT

.rc

C
4->

cu

-P

cn

.rz

o
*-h

ctji—

3

tO

XJ

cu

4->

c
o
s-

QJ

¦t-

4-
r—

CJ

JZ

cc

QJ

o
JD

O

E

Cr-

C
OJ

C
-P

QJ

-P

ro

>

CU

4->

XI

C
JD

JZ

C
S-

QJ

,—

JZ

s-

QJ

S-

QJ

S-

X
cu

O

ro

S-

4-J

LU

C

CD

tn

rO

•r-

;—

>
oj

o
a

1

.—

-P

>

Ocnojrot—

ra-PCJ

4J

O
sz
4-

-P

o
S-

o
o

z
cnc

CT.

>>

E
CU

r—

-P

•i—

E

O
"D

CT)

O

O
i—

CT1JZ

Ol

S-

S-

JZ

cn

3
£Z

o
CL4->

,—

cn

s-

QJ

•!-
4-

C

>

t—1

ro

•
roxi

in

ro

in
P
4->

"CT

r—

QJ

C
>—i

>

o
rc

-p

cn

-p

qj

-P

CU

XI

o

QJ

CT1

S-

s-

01

CL

o
cn-P

'tr-

LU

USA

3
in

01

QJ

CT)

O

ra

S-

O
QJ

>
•r—

M
rc.—s

z>

,r-

qj

ra

tn
xj

S-

QJ

JZ

s-

rc

o
ro

S-

Q.-P

3
CJ

CT)

<

C

"O

SZ

03

JZ,

S-

tn
QJ

o.
rc

ra

-C

>
r—

rc

•r-

cn

rz

S-

E
sz

i-
*-ss

cn

i

S-

4-J

CJ

CU

.r-
cu

Cl
rö

ra

rc
x)

cn

~
3

c
CT)4->

O

ro
r—

S-

CL4->

CU

O
QJ

QJ

SZ-r-ZJ

CL.

CU

tn
CNJ

r—

X>

CJ

ra

1—

S-

>

O)

OJ

1-

T-

0J

>
CD

rO

•r-

ro

S-

•r-

OJ

C
OJ

QJ

QJ

XI

>
SZ

cn

i

-r-

x>

rc

r-
rz

01

c
o
Ol

QJ

ro
4->

ro

in
tp
cp

3
JZ

Cl
C
X)

S
u

<

jz
4->

o
S-

S-

S-

ro

p
£=>

E

c
P
ro

C'--

CTJCp

JD

O

•
XI

QJ

tn
cp

rc

cn

sz

S-

o
o
XI
-P

O

3

CD

O

CT)

'r-
CU

U
O
JC

r

C
-r-

CT1JZ

CM

CUM

CTJ'r-

O

ro

CJ

O

O

r—

cp

01

.,—

QJ

ra

ra

-r-
i—

0)
"o

CO

—

sO-

->^

S-

4J

rz
4-

-p
rO

ra

ra

QJ

C
O-

co

jz
?-<

rc

tn

-r-

¦Z.

E
O

ro

OJ

p
cp

>,JD

cu

cn

cn

>>.c:

cn

'cj

u

t/jcu

CT>

u
"CT

aj

rc
•r—

3

-Ui-i

QJ

CT»4->H-.,r-

CU

CT)>

cn

rz

ra

>,
cn

aj

CT)

«
rz

c

Ol

_ro

¦

cu

<—i

QJ

OJ

+J

•r—

"CT

S-

i—

O

"JD

S-

t—.

CT)

4-.

XI

C

ro

CU

>>

»
-p

tn

aj
1Ä

S-

O

cn

•r-
3
cn

cu

••-

c
Wal

o
g
E<

"CT

4->

X

"CT

QJ

QJ

rO

.—i

-CT

QJ

4->

rc

cu

tn

-r-
xj
3
CT>

S-

in

t.
tc

rc
.rc

3
••-

o
r—

cn

s-

CD

r—

-P

juo;

o

C

•r—

OJ

QJ

C
4->

JZ

CJ

S-

cn

in
cn

>>cp

aj

cn

qj
r—

"CT

rc

XI

O

ro

0J

•1—

OJ

p
O

QJ

3

o
ro

S-

Ol

i

cn

Q-

OJ

OJ

c

JZ

ra

ro
4-J

•r—

QJ

ro

ro

ra

s-

OS-ro-PtOCiOQJ

•r-

-P

3
>
10

Q.

•r-
JZ

¦P-P

r-
E
X
TJ

4J

¦--

OJ

¦und)

4-J

s-

ro

E
JC

O
JZ

JZ

c
o

4->

JC

QJ

O
T-

S-

s-

to

cu

S-

E
xj
>
-p

o

1—

O

tn

•Tens

3
OJ

sz

in

oc.

o
4->

CD

Q_

O
4->

S-

WO.

S-'r-M-r-

QJ

CQ

S-

QJ

3
4->

o
rc

cu

CT)

X)

s-

E
o
xi

4->

S-

<u

+J

CZ

-CT

QJ

rc

CT)

•r-

tO

Ol

s_

4J

m

j-.

o
s-

o
in
CJ

ra

S-

rc

c
CZ

ro

CL

cl
rc

CU

u
jz

rO

S-

sz.

o
E
jc
rc

cn

S-

ES-

S-OS-O-PXIJDQJJZ

QJ

Q.T-

O
JC

•
4->

ra

sz

C
+j
4-
JZ

ro

CJ

O

O
-r-

c
o
E
CU

>,-r-

BOT

cz

ca

sz

S-

cn

XI

rc

cn

xi
rc

xi

ti

O

O
+->

"CT

4->

ry.

QJ

s-

s-

rz

in
QJ

J3

ZS-PXJQJS--r-)E

"
ro

r—

-P

•>

cu

<u

tn

xi
cu

4->

CSJ

Ol

Ol

Ol

S-

WO0-

"CT

U
4-J

tZ

O

E

Cp

ro

O

QJ

4->

ro

in-pzjjzCLtaoin

CNI

XI

cn

+->

QJ

QJ

JZ

ro

sp

E
S-

01

o

3
-P

S-

ro

tz

ro

XJ

CU

*r-

in

1

r—

ro

-P
4->

E
C
JZ

H
OltJ

c
cn

QJ

CT)4->

4->

rc

•

cn

O

Ol»-

Ol

cn

•r~

CU

O

in
cu

4-)

CZ

QJ

rc

tn

in
tn

ro
4->

OJ

in

ra

O

CD.

jc
ra

xj
cu

QJ

r—

XI

o
CT)

•r-

O

cn

C
¦—

3
C

>-

c

S-

+J£

O
1—

in

ro

jzi

rO

-P

aj
rc

^:
cn

tu
SZ

XI

«

QJ

U
ra

•
sp

jz
rc

s-

Q.
•r-

C

c
E
z
o

QJ

<ZT-r-

J3

~

OJ

•r-

CTI

E
1—

CJ

c
ce

QJ

o.
O
.c
sprzajinM-jzQJS-

O

4->

tO

cu

4->

E
!_

cu

>,

QJ

CT)

c

cc

cu

CL

in

3

rO

rz

s_

QJ

ra

4->

Q.4-.

or
cj
oh

CT.Z

c

JZ

tn

o
JD

cn

s_

01

XI

r—

cu

S-

rc

cu

o
o
cz

E
CT)

tn

o
>
S-

>,
1

QJ

cn

.p
cn

rz

•r-
4->

r-l
4->

CJ

IO

4->

-P

c
cn

cn-p

cu

LU

c

OJ

as-,r-

in
•r-

QJ

-r-
•r—

CT.

ra
4-J

QJ

aj

rz

C
QJ

XI
-P

ra

QJ

QJ

CJ

CTI

jc
3
cn

01

to

3
•*-

Ol

c

co

cn

JC

E
Jz

tn
CT)

S-

4->

3
ms-

.LZ

•r-

¦r-
S-

IP
-r-

C

•

JZ

CT)

CU

ro

•p
rc

c
-p

X»

JZ

o
rz

j:
c

gthe

c
>

J->

O
-P

XI

>>

a>

x>

o
O
JZ

JZ

O
SZ

+J

s-oos-cuaj.n-px>>4-o

CJ

Ol

o
cu

(—

rH

r—

•r-
«r—

4-»

CH

<
LU

<

o

oj
r—

"CT

•¦-
4->

IO

O

CT)

Q-4->

QJ

ZJ

-P

JD

E
z>

T-

•r-

-r-

-ZZ

cu

rc

cu

CQ

CT)

ra

Ol

>
4-

•¦-

_i

c
co

CT.

"CT

4->

4-J

Ss-

X
S_

S-

-r-

"CT

Ol
13

QJ

CU

IZL

CT"

C
S-

4-J

OJ

-p

o
JD

c
.,—

JZ

•

Qj

CT)

in

c

*
"^
3
3

C

E
C
r-
rz

C
XI

QJ

p
ro
ZTZ

>-,

O
SZ

"CT

JD

in
O

O
*r-

CTl-r-

cq

o
jz
in
cp

ra

4->

-P

o

S-

XI

fC

QJ

UJ

>
cu

•i—

rO

rO

ZJ

IO

•r—

sP

QJ

JD

-P

ro

••-

¦Os^U

Jr-

C
C

•—¦

QJ

4->

QJ

QJ

cn

cn

•
JZ

•r—

¦zz

>,
Cl
rz

t-
XJ

•

idge Str

UJc
O

<

S-

<U

in

o

QJ

i-
ro

in
ro

rz

s-

CU

JZ

-P

QJ

.JC

T-
XI

cp

CT)

c
ro
X)

CJ

c
Oi

ro

rz

XJ

ro

3JJ

rrj

Qj

"r—

V)

l/l-r-

Qj

3
in
-r-

tn
jd
sp

CT)

cd.

>
o
c
aj

cn

ip
o
xj
c
QJ

.JZ

OJ

i—

cn

Ol

•P

-r-

0J

0)

>s
'o
co

Q

3
s-

4-
QJ

QJ

QJ

Ol

s-

O
QJ

c

OJ

C

QJ

QJ

QJ

O
-P

cu

cu

-p

t-
;—

4->

S-

01

JD

QJ

>
rz

>,
E
sz

i-

ra

cn

r—

O

¦l—

CTIJC

SZ

S-

rH

CTI-CT

CT)r—

t—

T-
r—

JZ

XI
4->

t-
O
CT>

S-

1

>>

ro

•—

s-

•r-

CT)

•r-

s-

s-
J->

ra

5
"

ro

cu

OJ

i—i

QJ

cz

fC

4->

4->

O
JZ

"CT

QJ

•r-

OJ

a+J

ra

+j

cnrzxicucucQ

cn

4-»

tzz

CL4-J

.,—

in
xi
4->

rO

O

QJ

CL

o
§
E<

cu

E
cn

ro

E
4->

QJ

-r-
"CT

tn
"CT

E
in

rz

Ol

Die

¦r-
S-

3

3
er,

3
QJ

-P

cu

in
••-

o
S-

QJ

-P

S-

01

CQ

U-

o

4->

C
•.-
•r—

JZ

4-
4-

•r-
JZ

S-

-r-

QJ

O

OsU'r-lpjzccUCU

S-

O
XI

C
JZ

o
sP

i.
¦<-

sz

O
S-

cu

-P

JZ

CU

O
S-

Q_

in
-r—

4J

cn

U
O

O
rO

2
4->

JD

>
"CT

E

CJ-PCP

O-P-r-4-.JDJD

E-^Or-

Cl
cn

O-r—

4-J

ClCO

Cl
cn

4-.

XI
4-

Cl



BRIDGE STRENGTHENING BY POST-TENSIONING

PMMsinali-rtng ¦«man ßcnmarrv+rti
BnOa* • i TtnrJons mO BVnciw» Dt-M U*M

•

>»^P-sHiglM ijjjtxMauvv MotM

\>
*

J> itnOy* ,7 4S Stm

W"~:b"|k'L-br-'.
Sort» Bnog* Modo,
»-0 IS-»*.

Resull

<
i

o
cn


	Bridge strengthening by post-tensioning

