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Prestressed Concrete Structure
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Question:
1 What disadvantages do RC structures have ?
2 How to overcome the disadvantages ?

3 What is the concept of prestressed concrete ?

4 What Is the difference in performance of
prestressed concrete beam compared with RC
beam?
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12.1 (Concept of PC)
(Disadvantages of RC)
q,=10kN/m
A O
Lo
L,=5.2m ,=10kN/m
200mm><450mm 0,.=SkN/m
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Lo 5.2m 10.4m 20.8m 5.2m
b><h 200> 450 400><900 800>< 1900 200><450
Ok 5kN 20kN 80kN 5kN
M 67.6kN-m 513.96kN-m 5948.8kN-m 67.6kN-m
fy 310 310 310 580
A 603mm? 2106mm? 12650mm? 308mm?
Ms 50.7KN-m 405.6kN-m 4867.2kN-m 50.7KN-m
[f]:i 16.4:i 38.1:i 88.8:i 32.2= L
300 317 273 234 161.5
Ocs 232MPa 264MPa 453MPa
[Wmax]=0.3 0.25 0.4 0.75




12

12.1



12

RC
RC

12.1



“ESK (1.9c+0.08-)

s Pre

Wmax — aCI’ W

Gsk

E

S

w,. =2.1x0.75—%x100~150=0.3

o, =250 ~ 380
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W =y T (1.9¢+0.08-L)
E, Pre
o, =250 ~ 380

Mg, =(0.5~0.7)M,
HRB335 f,=300MPa o, =150~210MPa
(0.15~ 0.25) mm

f,=580MPa  oy= 290 ~406MPa
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Concrete Is weak In tension

but strong in compression
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Figure 12.1 Typical examples of tension members.



555

%k 7]
















£ Scale 1 16735

Deformation magnificabion 6 250
L, y i Axial Force Fx 2.000C4+3kN/DIC
X

/67KN
673kN
N 570kN

LB5KMN
J91kN
2OTKkN
203kN
T10KMN

1 5k

=7 SN
-173kN
-PETkN
-36 18N
-455xN
549N
E4 3N
TATKN
-83 kN
-925kN

Casa "1,25G + 1.50 ulimate







Picketts Lock
National Athletics Stadium Picketts Lock, UK
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Pre-tension Method
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Post-tension Method
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Post-tension Method
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M, = (Ix — x?) +HLH:J*'
o T I ?
(Ix — x?) 1g,l°
e, =4e, ¥ 90—8 I\klp
N 1 gl° (Ix-x*) 1
€y = 4-8- N, ¥ g, (Ix-
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w-dXx= Np-dH

p w=N -—=N
N, N, d X
do/2 do/2 i_d_ﬁ_ d2€p
& | p dx  dx?
(Ix — x? w=g
e, = 4¢, E :
1 8Ne,
W=N - -—= '
Jo,
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30kN/m

139mm?

250mm><800mm
fptk:186OM Pa 7¢5

L=10m
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Wire 800~1200MPa
(Strand or Tendon) 1470 ~1860MPa
d1oo:3.5~4% 3~9mm

mm

Cold Working Rebar

Heat Treatment
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dlo:6%

9.5~15.2
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6~10mm

1470MPa
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9.5~15.2
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N/mm?

fptk fpy fy’
1470 1250
1570 1180
P4-Po 1670 1110 400
1770 1040
1470 1110
$5 P7 1570 1040 360
d=10.0
0| 1720 1220 360
d=10.8
e | 1720 1220 360
d=95 1860 1320
d=111 | 1860 1320
d=12.7 | 1860 1320 260
d=15.2 | 1860 1320
1820 1290
1720 1220
20Si,Mn(d=6)
48Si,Mn(d=8.2) | 1470 1040 400
455i,Cr(d=10)
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p,con P

O-COH
p,con

con Ap

O-COH

O-COFI

[O%onl
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0.75 f

0.70 f

0.75 f,

0.65 f,y,

[Oon]

[Fon]
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e

0.75 f 0.75 f
0.70 .y, 0.65 fy,
[O-con] 0.05 1:ptk
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0.75 f 0.75 f
0.70 f 0.65 fy
Ocon
Ocon 0.4 1:ptk
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15.20mm

K H
0.0015 0.25
0.0010 0.25
0.0015 0.55
0.0035 0.09

12.70mm
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1><10-2/

0, =1x10°E,At =1x107° x 2x10° x At = 2At
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