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Research on anchorage loss of tendon in
post-tensioned prestressed concrete beams

ZHANG Yuanhai, ZHANG Rui, WANG Chenguang, LIN Lixia

(School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: The rigorous formula for calculating the anchorage loss of post-tensioned curved prestressing tendon was
derived by analyzing the tangential equilibrium condition of micro segment of tendon. The difference between friction
effect and reverse-friction effect was revealed by comparing the magnitudes between the tendon stress increment and the
friction loss in the length of reverse-friction effect. The approximation of the method for calculating anchorage loss in
current bridge design codes in China was commented through numerical examples. The results show that the
reverse-friction effect is smaller than the friction effect. The method for calculating anchorage loss in current railway
bridge design code in China has higher precision, and the calculated value of the anchorage loss at ends of tendon is
larger than the exact value. However, the calculated value does not exceed 10% of the exact value. The method for
calculating anchorage loss in current highway bridge design code in China can cause excessive deviation and the
calculated length of reverse-friction effect may exceed the exact value by more than 50%.
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Fig.1 Arrangement and stress curve of tendon
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Fig.3 Tendon sketch and stress curve in railway code

I 3(b) AT
[ o0 = 240, 310y = Uy — )y +0ly)

(25)

Al ol WAL F A BEB A 2

11 = Ceonll = exp(—kx))] = G onh)
011 = Oeon 1l — exp[—(ub,, +ki,,)]} =
Oeonlpt(ly —x))/ 7+ ki, ]
KR @SN Q24), KA 1, H

lm:\/(w+ﬂx12J/(k+ﬂj (26)
Gcon r r

HIE 3oyl LA Hh e MG e, i B PR 2
TN ) og MBS x AL AN ) o, A 0
A

con

09 =O0con ~ 20—1{:1 =
Ocon |:1_2klm _ZT,u(lm _xl):| (27)

Yoy <x Y,
0, =0y +0L(X) =0y + 0 nkx (28)

Yo <x <[, W,

0, =0y +O_L1(x) =0y +O_con|:ﬁ(x_xl)+kx:| (29)
r



482 R AREER)

R SR I i B 458 R oy B B i
x AL PR TE R oo () TEEEA S0 R

032 = 2acon |:klm + %(lm —X ):| (30)

M o<x<x, K,

o(x)= 0'82 —20,(x) =
26 0n [k(lm )+l - xl)} 31)
Mo <x<<l, ¥,
o1 () = ol — 207, (x) = z%[k +§j(1m ~x) (32)

(26)~(29) HIV Ay 2k B AL PR 58 D & H AN R
ANE) AT BB B ARDG A, i 41 2k v 6
KEO~G2)H ARG o EFERENE, TR
s D AN o, AT, CoREEEE 57
Koo, KIEBAIK oy TBR, HA2RBERHA L oy, 42
I B MR AT I AR, I N R B R B 5% D
A BTN ) A 2 25 5 ZAR I 7 o B IRANB)) R
7T 0 P8 B R r S KT B b B R R 4 O A 2l
B KT

FRIEIAT 00 B AR i VR vt b B TS TR g LAk
BT (LR RIFRA B RDCIHSE D Ayl T 7
IS 7 2R AN 5 H Al AR L A AT 0] 4 RN A% TR 4 5 | i
(1)7% 18 5 R L IR TR, 48 Ak i A it SR « el 4
B, K0 SRR i i T A A 28 TN g 43 AT it 2l
B EZ 4B %R, HRHEN oy = (0w —or) /1 - K
4 1, o RN RIS R R PR BELADE 2K i I s P A 2K T
V35 1 R SR v ity 2 8 [ i R KPR RS s L3R4
WS AT TR AT B 8, RIS K7 17 5 & 11
JREBH AR E o B0 SRR T 5 7 s B BEL K 1 Y
WA ) A I 2 U Bk A'F o, IR E L
A'F 5 AF MR FOASHIKOFER, MR ALE 5K 4 iy

g
_ A
oba| | o) = s
A’ |
O-C()n
.
g
I | L
|
/f
X
0 R
ek

B4 NHEHEATOREEERETENE

Fig. 4 Diagram of tendon anchorage loss in highway code
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