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Fig.1 Test equipment of prestressing loss of steel cable at high temperature
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. Table 1 Group of specimens and the highest
JDMS]—202 temperature of steel cable
. 60 mm 110 mm /min +
/min po/kN /C /C
105 mm . H, 25+ 60 69.0 250 105
H, 25+ 60 96.2 250 110
Hs 25+ 60 78.3 250 93
H, 45 + 60 68.0 450 189
0. 75f ptk Hs 45 + 60 67.7 450 210
1h. He 45 + 60 2.3 450 201
1 H, 65 + 60 101.8 650 315
Hg 65 + 60 100.6 650 305
Hy 65 + 60 65.6 650 326
2 2 Dy l
Po
...... H]
120 250 H.
£ 90 _Ez el < © 2000 -
2 60 S 3 w 10F —He
e : o 2100 §
T30 F e jus 50
L L 1 1 J 092 L L L 1 J 0 L L L 1 1 )
0 20 40 60 80 100 0 20 40 60 80 100 20 40 60 80 100120
Ft 0] /min B 1) /min M 18] /min
(@) FIEIE 5 250C (b) MIREFE N 250C () NP E A 450 C
1.02¢ B
§ 0961 - " S
=090+ - Hs =
_H9 =
084720 20 60 80 100 120 30 60 90 120 150 0800730 60 90 120 150
10 /min 1) /min BT /min
(d) DGRBS 4 450 °C (e) MRS K 650C () AR B 4 650 <C
2
Fig.2 Curve of temperature and prestress of steel cable at different heating temperatures
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Table 2 Prestressing loss of steel cable in RC

po/kN /C AN /% AN /%
3 H, 69.0 105 64.9 5.9 67.8 1.7
H, 96.2 110 90.3 6.1 93.8 2.5
3.1 H; 78.3 93 73.8 5.7 76.9 1.8
: H, 68.0 189 59.4 12.6 66.2 2.6
Hs 67.7 210 59.9 11.5 65.6 3.1
Hg 92.3 201 81.2 12.0 87.5 5.2
2 H, 101.8 315 85.9 15.6 93.9 7.8
: Hg 100.6 305 84.6 16.8 94.2 7.5
3.1.1 Hy 65.6 36 56.8 13.4 62.0 5.5
. 6 0.7f 40 min 100C 216 x 107% 200°C
1843 x 107% 300°C 3763 x 107° 400°C 5379 % 107°.
3.1.2
Cruz’ 480°C 5h la
3.1.3
8 _
o/f.
3.2
oy = Opp + 0py + 0134
<V (225 —
(o) Y —
K )
o, = Kpg 2
Po
K
K=0 20%C < ¢t < 80C 3
K =-0.0123 + 0.0008: — 6 x 107742 80°C < t < 400°C 4
12
oy = Kpg = -0.0123 +0.0008: - 6 x 107> p, 20°C < ¢ < 400°C 5
5 3.

3 13.1% .



3
Table 3 Measured data and calculated results of
prestressing loss of steel cable in RC at high temperature
4
a po/kN /e /KN /kN /%
: H,; 69.0 105 4.1 4.5 8.9
H, 96.2 110 5.9 6.6 10.6
H; 78.3 93 4.5 4.5 0
H, 68.0 189 8.6 8.0 7.5
Hs 67.7 210 7.8 8.7 10.4
He 92.3 201 11.1 11.5 3.5
H; 101.8 315 15.9 18.3 13.1
Hg 100.6 305 17.2 17.9 3.9
b. Hy 65.6 326 12.8 12.1 5.8
C.
1 J. 1996 92-97.
2 J. 2004 13 3 152-156.
3 I 2002 32 3 50-63.
4 I 2004 28 2 186-189.
5 J 1998 20 4 73-77.
6 . J. 2004 37 11 1-5.
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Abstract From the experimental study on the prestressing loss of steel cable in unbonded prestressed RC at high
temperature the main influencing factors of the prestressing loss were analyzed and a calculation model for the
prestressing loss at high temperature was established. The results show that the prestressing loss occurs in the prestressed
concrete structure at high temperature and it increases with the rise of temperature and that the prestressing loss can be
recovered partly as the specimens are cooled completely and the higher the temperature of steel cable being heated the
less the recovery of the prestressing loss. It is also indicated that the main influencing factors of the prestressing loss of
prestressed members at high temperature are the relaxation and creep of prestressed steel cable the thermal creep of
concrete and the thermal expansion difference between steel cable and concrete. The calculation model for the prestressing
loss at high temperature provides some references for fire control design and post-fire evaluation of unbonded partial

prestressed concrete structures .
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