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E—1 Assumed stress-strain relationship for
concrete under strain-gradient
1.0
*8/“ 14"\8
o
. fe 8 e
SoL feo
05|
3 o fo=20 kg/en®
™ o 300 ’
L4 + v 40
(01 S N B PR S U SO N N
0 L g=eg/eco z
% —1 Numerical value of coefficient Cy and Cp
eeleco Cf | Cin ecleco C/’ Cm
0.3 0.315 52 0.038 15 1.2 0.752 33 0.083 89
0.4 0.397 56 0.047 82 1.3 0.768 84 0.084 76
0.5 0,469 49 0.055 98 1.4 0.780 99 0.086 68
0.6 0.53213 0.063 00 1.5 0.789 23 0.084 98
0.7 0.586 23 0.068 76 1.6 0.793 99 0.084 43
0.8 0.632 51 0.073 45 1.7 0.812 59 0.08352
0.9 0.671 65 0.077 26 1.8 0.793 92 0.082 29
1.0 0.704 27 0.080 20 1.9 0.791 11 0.080 80
1.1 0.730 98 0.082 39 2.0 0.785 55 0.077 77

1.0
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(g3 An expression of stress-strain relationship
for prestressing steel (wire and bar)
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#—2 An experimental constant A and B for
prestressing bar and wire

Proportio- | Yield Ultimate | Younng’s
Materials nal limit, | point, strength, godulus, A B
ké‘};’nm2 kg,‘/'r’nrr:«2 If:él/‘x’nm2 kg‘,g/’mm2
#5 wire ] 127 149 j 175 ‘ 20 400 i 0.98 5.16"
¢ 13 Bar
SI;BC) 107 123 139 20800 | 0.815.20
125

Note : * Prestretching stress=150 kg/mm?

ZZTA, B PC#HioE, SvAbro v
TP EBERTCE-LIDLD RERLRS

FEBEDKAOT I ess (0.19E72iT 0. 290) S s
LEERAUS AR (4 BRNTRD 5,

N ,  A-4+B(egsfege—1 s
SlfamDyp 4 2EECl =D (pr
1 éSS fonentl B S S T R R A A S
B =0 (4)
X (D THELCBREEEE, MEE: &b
TE{—84%

3. BT OUHhRERDEIE— A > bEIER

1 O USh AV AL TR OIS 4 5 & RO 2153
e B—4 0 X5 ETiuE, e — 20 b el
OFERHEZ RO THETE S,

A[cr'?(f.cc"‘rf.tu)'zct e (a)
bera(1-%) (e)
L d
¢cr d—‘ ﬂ—kcr h (d>
.............................. (4)

B4 Assumed stress and strain distribution in
section at just before flexural cracking

K @ @, b BIV (© OREFEHE P C#
MOBEZERLIGEEETSS, 2T £=0.70,
€1, =250-10"" LARET AL ke,=0.455 L7, i
A v bRBIUHIREX (B TRHbhD,
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B-—5 Assumed stress and strain distribution
in critical section (hinging section)
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E5) &
#—3 (a) Resisting moment and curvature of plastic hinge (P C wire)
Term »8y 0.02 | 004 | 0.06 | 0.08 | 0.0 | 0.12 | 0.14 | 0.16 | 0.18 | 0.20
i H
bsyd, 10 | 10.1 ; 10.4 | 107 { 1.0 | 11.3 ! 6 | 119 | 122 | 125 ] 12.8
Formation of plastic hinge M
i~ | 0.0187|0.0361| 0.0529| 0.0690 0.0843 0.0988| 0.1131| 0.1266 0.1395 | 0.1516
<o
Geurd, 1070 | 164.1 | 82.1 | 56.0 | 42.5 | 34.2 | 28.8 | 25.1 | 22.1 1 19.8 ] 18.0
End of plastic hinge M
T 0.0188/ 0.0386| 0.0562| 0.0729| 0.0886 0.1033] 0.1170| 0.1297] 0.1415] 0.1525
co
. Mo 1.61 | 1.06 | 1.06 | 1.06 | 1.05 | 1.05 | 1.04 | 1.03 | 1.01 | 1.01
Margin of resisting moment and Mgy
curvature (Don—bsy)d
e P4 L1540 | 717 | 453 | 315 | 229 | 17.2 | 132 | 9.9 | 7.3 | 5.2
Esy | 0.075] 0.109] 0.133] 0.155| 0.176 | 0.199 | 0.216 | 0.235| 0.253 | 0.272
Coefficient of neutral axis \
Eew 0.029 ! 0.058 | 0.085 | 0.112 | 0.139 i 0.165 | 0.190 } 0.215 ] 0.240 } 0.264
P bered, 100 | 1.7 { 1.8 | 1.8 ] 18 | 19| 1.9 } 1.9 ! 1.9 ] 2.0 } 2.0
L9 1.0
Feu _Z.g%t_- 0.0262| 0.0262] 0.0262] 0.0262| 0,0262| 0.0262| 0.0262] 0.0262] 0.0262] 0.026 2
[l
Initial | Prestress, dord, 100 | 21 | 21 |2 |2 2a | 2| 21| 21| 21| 2
flexural See'=0 —&:2.0 M |
cracking | fee=2Feg | Th T 0.0412 0.0412| 0.0412] 0.0412| 0.0412] 0.0412| 0.0412] 0.0412] 0.0412] 0.0412
fcg =P9/Ac e 1
P ¢Nd,w*[ zsl zs[ 29% 301 30] 8.1 | 341 32, 33] 3.3
930 - . R TS s
“Fra '1;%"' 0.0569| 0.0569| 0.0569| 0.0569| 0.0569| 0.0569| 0.0569 | 0.0569| 0.0569] 0.0569
<0
%-—3 (b) Resisting moment and curvature of plastic hinge (P C bar)
| #8002 | 004 | 006 | 008 | 00 | 012 | 014 | 0.16 | 0.18 1 0.20
poyd, 10 | 7.8 | 81| 84| 86| 88| 91| 93] 96| 98] 101
Formation of plastic hinge M
ot 0.0185] 0.0357| 0.0520] 0.0678 0.0829| 0.0969| 0.1108| 0.1235| 0.1365| 0.148 4
o
benrd, 1073 Jzoo.s [100.5 [ 67.2 ! 50.6 [ 40.7 ‘ 34.1 i 29.4 { 25.9 } 23.6 | 21.0
End of plastic hinge M
| 0.0208] 00997/ 0.0581| 0.0757 | 0.0923 0.1081 0.1231 0.1372| 0.1511 0.1628
€0
Mec,
2 Lot ]tz a2 ot | a2 |t onan | il ] 11
Margin of resisting moment and My
curvature (bew—tsy)d
cu )@ 1925 | 92.4 | 58.8 | 42.0 | 319 | 25.0 | 20.1 | 16.3 | 13.8 | 10.9
ksy | 0.084 ! 0.121 | 0.150 | 0172 0.192 | 0.216| 0.235 | 0.285| 0.2m | 0.290
Coefficient of neutral axis |
kew 0.024 [ 0.047 | 0.071 [ 0.094| 0.117 } 0.140 | 0.162| 0.184 | 0.202 | 0.227
bered, 107 1.9+10°% (5 8=0.10)
oo 19 I7;
ftu ’ cr =
S 0.0262  (p5=0.10)
Initial Prestress, beped, 1078 [ 2.1-107% (pA=0.10)
flexural See'=0 ——.j-;ig—=2.0 M,
craking ce=2fcg tu S 0.0412  (p8=0.10)
fcg =PolA;
Seprd, 107 3.0-107* (A =0.10)
L 39 Y
ftu _trer 0.0569 8 =0.10
b2 feo @ )
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E—6 Graphical solution of a neutral axis at yield
of prestressing steel
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®-~71 Coefficient of neutral axis at formation
and ending of plastic hinge
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Eg—8 Coefficient of neutral axis at formation
and ending of plastic hinge
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Bg—8 Curvature and resisting moment 11 Relation between resisting moment and
of plastic hinge curvature (1)
{ \ [t r Rectangular Seetion
(5= 123k /o - .
i e/ fea=0.0, foo=P./4.
20010 fiffo™ g oz 0.2 Feells fee=Fi/A.
i ' M, bl oy b o yod
L1 Myy/ 0] syl
| e o Yield
\ froifeo > Bur #15 ] / o Ultimate
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i X ™ ,/ L e Initial crack
= By i e 2
g W 2 =
T 100 \ 010 5 01
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