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EXPERIMENTAL STUDY OF MOMENT REDISTRIBUTION IN
EXTERNALLY PRESTRESSED CONCRETE CONTINUOUS BEAMS

DU Jin-sheng, ZHAO Yi-peng

(Department of Bridge Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: An experimental study is conducted on three externally prestressed concrete (EPC) continuous beams
for moment redistributions. It is observed, before loading to the cracking of concrete, the exterior and interior
support reactions, the flexural moments at midspan and interior support sections are all close to the calculated
ones, which are based on the elastic theory. With the cracking of concrete, the exterior and interior support
reactions, the flexural moments at midspan and interior support sections gradually deviate from the calculated
ones. The measured exterior support reactions and the flexural moments at midspan sections are larger than the
calculated ones; while the interior support reaction and the flexural moment at interior support are less than the
calculated values. After the yielding of non-prestressed tension steel, such deviations are further enlarged, and
reaching their maximum values at the failure of the beams. The experimental values of moment redistribution for
the 3 beams are 12.8%, 16.9% and 14.6% respectively. The test results of moment redistribution are also
evaluated with the methods of existing design codes. It is shown that American Code ACI 318-95 and Chinese
Code GB50010-2010 provide a rather conservative degree of moment redistributions, while British Standard
BS8110 gives non-conservative ones. Except for specimen B5, Canadian Code A23.3-M84 predicts the closest
degree of moment redistributions to the test results. In the practical design of EPC continuous beams, the Chinese

Code method can be adopted if the ultimate stresses in external tendons are reasonably estimated.
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Table 2 Measured effective prestress and ultimate prestress in
external tendons

g S K W BRI PR N; g
TN J1(1)/MPa #85(2)/MPa (1)+(2) /MPa
B5 1071.2 387.5 1458.7
B6 844.7 7717 1622.4
B7 878.8 804.8 1683.6
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Fig.4 Load-deflection curves of specimens
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Fig.5 Load-support reaction curve of specimen B7

R A0 2 (1) S S e Je g, ] kS AR Y.
2 07 B IR SR TR B S R R T IE
AR AR DL

K 6(a)~K&l 6(b)73 5]k BS L5 vh Th AT Sl s
AR S I % e s v BB T 55 BT 15 1) 25 - S A 80K
A, AINIBRAEE TR, BRI 0~
250kN [IREFEHIES: BS AL T-oibEm B, Eh.
PP SRR TS A ) S SRR A S R
Fp B G N 2] 450KN I, G2 A AEFIN ) AN 57 Je iR, 1
N 3255 v e S T R S S o A I 2 Sy
Sk 1.8kN » m HI-4.3kN « m, 435k #upE i+ 5044
(1) 2%H1-4%; MAETIN ) 55 ot I S5, 22 11
HEEIRE I, NI, B, S REk



Tr ® i 7 267
S e [ ST . L e 150
ARSI S VR R ZE AR BN R, B KA A P
NN S
11.5kNm F1-22.9kNm, Z0mlhsteib8am 72.7% [ .. o g
Fil-12.8%. E oo} el
é P e
or . S oz B P
" % £ 50+ g
= EUiANIE / & \
Sl , TR T
=4
E 0 L L
EE 0 S 750
5 40t e
& \\\MMﬂﬁ (a) BRI
0 w w w 150
0 200 400 600 5 p
BTN 2 | ST S
() B . FiE -
150 é 100 -
R e S // g
& A ‘d RSO -~
5 100p ya = i R T 2
i g % 250 500 750
5 st / BTN
= P LT (b) SRR
. | | | Kl 7 B6 FEIFH S AR - Ay 48 th 2
0 200 . T”%‘zmo 600 Fig.7 Load-flexural moment curve of specimen B6
S AnT 230/kN 150
(b) S AT y
K6 BS RS M- e r S //
Fig.6 Load-flexural moment curve in specimen B5 z 1ol BBl
] 7(a)~ B 7(b)53 51 B6 i Tk i A e s e Z
AT S0 S 42 i PR AR v ST A 1) S - A 3G % S
R, AmEE R AREE IR, BN 0~ PR P
290kN MRS B6 AL T9ER B, E5H . RELTTR
t SR AT S A ) S B v RE R AT s o , ,
BIEINE] 460kN I, GENARTION Iy 4055 J I, BB IS 0 20 e 0 70
PE e SRR T A R S DU 5 T SRR 22 43 i) (a) B5HHRIA
A 8.2kNm Fl—15.4kNm, 735l by St v 5B 1K 4.2%
MI=7.3%; MAETINY J) 35 Jut Ik 22 0A, B2 B2 Bor Sl
RS, TRIBERS, BEeh . s RS : il /
ISy N = N3 3 =] |= IR Z o
RE SIS 5 T SRR B ZE AR R OK, B o RAE A A ﬁlm ol
16.8kNm F1-33.7kNm, 4351 A3k T+ 5 E ) 10.2% g S
F1-16.9%. oosor
. . & 4 gL A
K 8(a)~I&l 8(b)73 1)k B7 it v ik i Al o St s
ST 552 00 22 A B - 9T 750125 - 0 2 0 oL = — -
Mgk, BRI AR E IR, B8N BN
0~310KkN [t 7T h %4 BT AL T30 tE B, #5h. (b) iR
oS AT IS AE A S 5 SEAAEATE B 8 BRI -G
Fig.8 Load-flexural moment curve of specimen B7

BN E] 470kN I, FEA AT 74095 S e, e



268 T T

i

&

PR, SRR T S A ) S S SRR ) 22 40 T
H 6.4kN « m F-11.65kN » m, 435k BpE 5044
(1) 2.9%F1-6.6%; MAETIY. g 57 Ji I 20 R AR, 4%
RGNS R R, BRSNS
RS ST S TR ) 228k — P 1K, K (E
A3k 15.4kNm F1-30.7kNm, 4 51 A 30k v+ 544
1] 8.8%F1-14.6%.

ZEEPTR, N AR RS TR, Lk
B5 %%, B6 ZERI B7 BE¥4b TR By, B AR
R S e AT 25 R ) SIS S S T s R
TRIE L T4 2 2 I AR TN, ) 52 R0 et i, 18232
(R S 25 R T G (2 AR R, e T S
T TFUE 1) KT VT AR IR 7 ) O 25, 1717 v S Jie A T 25
R SEIUAEL U] g /N T AR P 7 I A s R I ETI
Ny Sz R G, B o SRR T S R ) S
SR ZE I — PR, 3 MBS A E
YA IR B OAE Y IAE R AR R B, 5 T AR T 25 50
FMAES A 7.7%- 10.2%F1 8.8%, 1 =7
AT AE DA 12.8%. 16.9%F1 14.6%. B5
9. B6 ZEHI BT A FE A HLTE WK 3.

3 EEPHTEENT

Table 3 Moment redistribution of the specimens
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Table 4 Comparison of measured and codified moment redistribution values
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