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Reinforcement Design for Anchorage Beams of
Externally Prestressed Bridges Based on Tensile
Stress Region Method

XU Dong, SUN Yuan
(Department of Bridge Engineering, Tongji University, Shanghai
200092, China)

Abstract: Based on well-regulated two dimension tensile
stress regions at the back of anchorage structures of
prestressed concrete bridges.a new method on reinforcement
design named “tensile stress region method” is advanced for
the lack of reinforcement theories. The blocks can be divided
into several tensile stress region slices, then the web
reinforcement is raised up to bear the tensile stress
orthonormal value for each, and the notion “tensile stress
region slice depth” is advanced to control the longitudinal
length of reinforcement. An example of external prestressed
anchorage reinforcement is analyzed by means of tensile stress
region method, thus a finite element model is built up. In

addition, the influences of transverse, vertical prestressing are
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also taken into consideration. The results show that the
reinforcement amount is affected obviously by the transverse,
vertical prestressing at the anchorages when the tensile stress
region method is used, this method can set steel bars according
to the stress state, and more exact reinforcement results can
be obtained.

Key words: end anchorage beam; tensile stress region
method; tensile stress region slice; tensile stress region slice

depth; finite element; reinforcement
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ARG 1.1 B9 o0hT . 3 1 BT LU T A6 4F

(1) Oxy Al Oxz VW SNFYRL S Sy F1S o HRS
EMNTT S, MS. AR L, W7 S, FS. i i
Oxy Fl Oxz BYREFEAR /N H HAE VDA N A — € X
SR A oA HEE 2]

(2) Oxy A1 Oz F-WHINTIRL ST S0y F1S oo AN
[EF S, S, B/NHCS, S, 539ilHE Oxy Al Oz
P D 25 1 R S8 /N o V0 A B BE 77 1) A 42 20 1) — 2
ER T30 AT X AU R R BETT 1 RER 23 A KA

TER] Ta v — g DX A 9 5 3 BA R R
1 AE DT A 18T P — i DX A [ — i “ TR JEE 7 HE
FEL P - B R A7 A6 AL T 2 25 AR 45 H) R 2 7
3. 2% X3 BT Dy i i T A 4% PRy 00 P A 3 )

XAk B, Oxy F1 Oz THN BTN 77, Oxy Fl Oxz 1H
AN g HRARGE R RN T 558, 25 b TR TR 4 IR Al
I3 )2

FIE THIN WP Z J5 s AT AR i 4k F 0 )
8 o5 T o Y a7 T 6 71 5 LS L E YA P 4
B GE PNAN 3Z 1089 3577 A5 B AR A 10 em, DAGZ AN 7
A E S FUG L AT S 4 5 om BIERER 10 cm JE A RS
RY) AW A W AR A YT AR % ) 8
A e R W R T i b ) X R385 o A ——3k
A LR J5 (6 A5 25 2 U0 R 7047 TR A 1) 0 15 1] (14 431
J7 PR AL AT LUAS 39 75 1) T B 1 AR s g
LR WA 1b, e, d s (B A Rk .

TERLI 7 350 T 37 325 v o B T e 4 o 1 s )



8 7H

(G S AR il € S AR S 7 W1

963

A T B fe KO T A2 2] A X RIS B LA
AR PR PN S POl W APNIDE: 2 I R

/T 1 MPa B AN PG 52 330803 » T 24 T EOR IEE
33 . X Rl RC A3 7 vk L A T S TR BT B R ) 3 A

Pt AAE SEBRBETEHR o T AR R ) B9 R/ B0 DX SR s R A o s PO 245 SRl 2 i 2 5 22 I ) A A
BT BCHT - (ERCARZE R O R . SR EE RN R, WA AR Al T AN A A AR

N
S,
TR y | TS
%\ = A N
TRy, (B [ 4 A
N ﬁ A t]] S,/‘); S jﬁ[\ m“
\\g }:ll- < — T Yz ~. Ju
A SJ,.QT L A \TS
N~ 7 Sz.z: \ =
o —

a BN IR Y] AR R

c BmHL

S sy

hESiE=IN ;
& m j] Oymax . ﬁmﬁ OymaxA
b BRI
B
— [

ﬁmﬁj}a);maxA
e

S =
2’ LB B—B

d i AR P U040 5 A1 P

1 RR SIE R LA

Fig.1 Tensile stress method reinforcement
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Fig.5 Anchorage finite element model
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Tab.2 No vertical,transverse prestressing condition

- I KA N 1 516 /MPa $i 1 /kN it #5711 L/ mm? WA $20/4R% BT R/
O T T w2 M1 mE 2 BME1 mEZ  BE1 mEz  EEY/mm 1
1# 7.09 6.76 4 254 4 053 28360 27 020 91 86 23 071 47$25
2+ 6.49 5.05 3 891 3027 25940 20 180 83 65 23 071 47425
3% 4.78 3.67 2 865 2199 19100 14 660 61 47 23 071 47$25
o 4% 3.94 3.01 2 361 1 806 15740 12 040 51 39 23 071 47425
e 5% 3.08 2.33 1845 1398 12 300 9 320 40 30 0 0
6% 2.33 1.77 1398 1062 9 320 7 080 30 23 0 0
7% 1.71 1.33 1023 795 6 820 5 300 22 17 23 071 47425
8 1.58 1.26 948 756 6 320 5 040 21 17 0 0
1# 3.66 2.97 732 594 4 880 3 960 16 13 10 468 17$28
2% 2.89 2.26 577 452 3847 3013 13 10 10 468 17428
3 2.49 1.86 498 372 3320 2 480 11 8 10 468 17428
e 4% 2.06 1.55 412 310 2 747 2 067 9 7 10 468 17428
g 1.55 1.48 310 296 2 067 1973 7 7 201 1416
6% 1.30 1.13 259 225 1727 1 500 6 5 201 1416
7+ 1.11 0.86 221 171 1473 1140 5 4 1005 5416
8% 0.85 0.65 169 129 1127 860 4 3 201 1416
x3 EZE#H@+RETNAHIR
Tab.3 Vertical plus transverse prestressing condition
S— s KN 1416 /MPa ¥ 1 /kN Tic A7 18 B/ mm? AHAREL $20/4 RV B/
TN T W2 W1 BE2 BME 1 mM2 W1 Rz EEYmm 1
1# 3.58 1.53 2148 918 14 320 6 120 46 20 23 071 47$25
2% 2.70 1.31 1617 786 10 780 5 240 35 17 23 071 47$25
3% 1.13 1.14 678 684 4520 4 560 15 15 23 071 47425
i 4 0.84 ZIE 504 0 3 360 0 11 1 23 071 47$25
: 5% ZE ZHE 0 0 0 0 1 0 0 0
6= ZE ZIE 0 0 0 0 1 0 0 0
7+ Z R Z 0 0 0 0 0 0 23 071 47$25
8% ZE ZE 0 0 0 0 0 0 0 0
1# 3.23 2.56 646 511 4307 3 407 14 11 10 468 17428
2% 2.86 2.18 572 435 3813 2900 13 10 10 468 17428
3% 2.45 1.87 490 374 3267 2 493 11 8 10 468 17428
W 4% 1.94 1.45 387 289 2 580 1927 9 7 10 468 17428
. 5% 1.47 1.11 294 221 1 960 1473 7 5 201 1416
64 1.14 0.83 228 166 1520 1107 5 4 201 1416
7% 0.85 0.61 169 122 1127 813 4 3 1005 5416
8% 0.61 0.44 122 88 813 587 3 2 201 1416
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Fig.8 Most section tensile stress distribution lengthways
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