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Step 1- Tensioning of pre-stressing steel in stressing bed before casting concrete
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Step 2- Casting of concrete around steel, f, = 0
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Step 3- Release of strands from stressing bed causing shortening of member
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Step 2- Tensioning of pre-stressing steel against hardened concrete

Anchor

Step 3- Anchoring of pre-streessing steel
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KN.m

Mpin = 1.33 X 55.56 = 73.9 (=)

KN.m

M., = Max(73.9,40.498) = 73.9 (T)
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d, = 225 — 25(cover) — ? =190 mm
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A, (920) = 314.15 mm?
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S=

= X 314.5 = 261.69 mm | «iJs ki S=250 mm
1200.45

Asinew) = % X 314.5 = 1256.6 mm?



: 1 3 Ko alold Gl !
S> Max(1.5¢,37.5mm) o.k

S< Min(1.5t 400k, 450 mm)
$=250< Min(1.5 X 225,450) o.k

Pl NI J S
; _ 1256.6x400
=-C— Asfy = 0.85f,.ab——= a = 085x32x1000 18.48 mm
M, = 0.9 x 1256.6 x 400 (190 - %) x 1076 = 81.73 KN.m
M, = 40.498 < M, = 81.73 KN.m
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KN.m
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Mpin = 1.33M,

1000%x2252
6
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x 0.97V/32 = 55.56 ()

MCT - ]/1]/35Cﬂ - 1.6 X 0.75 X

KN.m

Mpin = 133 X 55.56 = 73.9 (=)
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M, = Max(73.9,43.86) = 73.9 (=)
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A, (920) = 314.15 mm?

5=—220 % 3145 =247.9mm | <jsa. > $=225 mm
1267.14
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) ~ , _ 1397.78x400
T=0 == 4y = 0.85fcab——> a = g 7000

M, = 0.9 x 1397.78 x 400 (180 — 2=) x 10~ = 85.4 KN.m

M, = 43.86 < M, = 854 KN.m
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7 < 67%[A;(long)]

S$=1450+400=1850 mm
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3840
V1850

A, = 0.67(As(long)) = 0.67(1256.6) = 841.992 mm?

S

= 89% < 67%[A,(long)] Not ok
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2)0.233 < A, < 1.27

2

m

m
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Ag = 0233
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e=y,—0.1h =699 — 0.1 X 1600 = 539 mm

fo < 0.5\/E = 0.5V45 = 3.35 Mpa

Fr  Fre My+M, M, +M,;+08M, 4y

fo =~ + +
Ag Sbg Sbg Spe
Fe F¢(539) (1473.1875 + 1922.0625) x 10°
= - - +
fo = = 71187s ~ 35208241 315208241
(202.5 + 501.1875 + 0.8 x 2022.24) x 10°
+ < 3.35
462083241

F =2 4001.6 KN

13 3l a8+ Sy b e LIS g 9,0 5 b

F
A—f < 0.6f,, = 0.6 x 1860 = 1116 Mpa

s
4001.6 x 103
Aps = T11e = 3485.6 mm?
3485.6
n= 98.7 = 36.3 = 40
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AFpr = AFpp + AFpy + AFpgs + AFpr

AFpgps(Mpa) Sl gla JSG e ) Q40 &)

AFpp = fpj(kx + pa)

fpj = 0.9f,, = 0.81 X 1860 = 1507 Mpa

;de&uﬁ‘ww v

AFp,(Mpa) s Sousals I (250 <l

AFpr(Mpa) s 5 Sad e ) o3l el o &l

Sl 51 b cdl o

8xd
k=66x10"7 — f=02 a=—
mm L
Awd 0losd xS dr(mm) x(mm) a(rad) AFPF(Mpa)

L

il 15000 0.0333 24.95
1 2 350-100=250

L 30000 0.0666 49.91

L

2 15000 0.0666 35
2 600-100=500

L 30000 0.1333 70.01

L

il 15000 0.1 45.06
3 2 850-100=750

L 30000 0.2 90.19

L

- 15000 0.1466 59.1
4 2 1100-100=1000

L 30000 0.2933 118.24
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AFpy = X Ey
A=3 —-6mm
AFpr(L/y) A
=—]= x= |=XE,
/2 m
wd oo | AFpp(L/y)(Mpa) m x(m) e Jdo | AFpy(Mpa)
1 24.95 0.00166 | 18.86 18.86 31.33
2 35 0.00233 | 15.92 15.92 37.12
3 45.06 0.00300 | 14.035 14.035 42.1
4 59.1 0.00394 | 12.25 12.25 48.25
Sim¥l 5o oligS 51 Ul O
N—-1 _ Apsfppe(IgtemAg)—emMgAg
AFPES = 2N X 2 AglgE;
Aps(lg+emAg)+—Ep
4-1
AFppe = — X
PES = 314

40x98.71x1507(220198370529 +599%X711875)—599x1922.0625X103x711875

711875X220198370529X4800v33.75
197000

40x98.71(220198370529+5992x711875)+
AFPES == 3132 Mpa
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fpjA
AFppr =10 mgps YnVst + 83VnVst + Afpr

A

yn=17—-001H=17-001x70=1

35 35
Vst T+fe,  7+33.75

= 0.86

1507%40x98.71

AFprr =10 711875

x1x086+83x1x086+17=160.26 Mpa
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Al lil-co Cow alad bawg Ay Lbl-Cuwly Cuonw
a)w
s AFpp AFp, AFpps | AFppr | AFpp | AFpy | AFpps | AFpir AFpp AFp, AFpgs AFppr
2*31.32=
3 49,91 0 31.32 | 160.26 | 24.95 | 31.33 | 31.32 | 160.26 0 62.64 31.32 160.26
2%37.12=
Al 0 74.24 31.32 | 160.26 35 37.12 31.32 160.26 70.01 0 31.32 160.26
2*42.1=
Y 90.19 0 31.32 | 160.26 | 45.06 42.1 31.32 160.26 0 84.2 31.32 160.26
2%48.25=
£ 0 96.5 31.32 | 160.26 | 59.1 48.25 31.32 160.26 | 118.24 0 31.32 160.26
oSSk 70.05 85.37 31.32 | 160.26 | 41.02 39.7 31.32 160.26 94.25 73.42 31.32 160.26
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Fi=
Fe=
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[1507 — (41.02 + 39.7 + 31.32)] x 40 X 98.71 x 1073 = 5507.9 KN
[1507 — (41.02 + 39.7 + 31.32 + 160.26)] x 40 X 98.71 X 1073 = 4875.2 KN

o5 4S8 gais O
[1507 — (94.25 + 73.42 + 31.32)] X 40 X 98.71 X 1073 = 5128.5 KN
[1507 — (94.25 + 73.42 + 31.32 + 160.26)] X 40 X 98.71 x 1073 = 4531.8 KN
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fpj < 0.9fp, = 1507 Mpa

5507.9x103
40x98.71 1394.97 < 0.9f,, = 1507 Mpa  o.k
[E ]| ,oloS )‘l LY
fpe < 0.72f,, = 1339.2 Mpa
4875.2x103
20x98.71 1234.7 < 0.72fp,, = 1339.2 Mpa 0.k
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_ Fi Fl-e M)f?' — “ —
fog = =4t = 24+ < 06f ;= 0.6 X 33.75 = 20.25

fbg =

Shg | Shg

5507.9x10%  5507.9x10°%599 , 1922.0625x10°
- - + =-12.1>-20.25 o0.k
711875 315208241 315208241
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fo < 0-5\/2 = 0.5V45 = 3.35 Mpa

F. Fre M, + M,., Mau,gt? M5+ 08Myp M

fp=—"F—-—"—+ +
b Ay Spg Shg Spe

4875.2 x 10> 4875.2 x 10 x (599) (1473.1875 + 1922.0625) x 10°

= - - +
b 711875 315208241 315208241
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SAP2000 v14.2.2 Advanced - Project-Cloumn - [Y-Z Plane @ X=0] - a
File Edit View Define Bridge Draw Select Assign Anshze Display Design Options Tools Help _ax
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SAP2000 v14.2.2 Advanced - Project-Cloumn - [ Moment 3-3 Diagram (D+EQx+0.3EQy)]

File Edit View Define Bridge Draw Select Assign Analyze Display Design

Options  Tools  Help
DE HE o 2 & »r D 2P@DL Mi3dy & e mBér +8 WE 4 _

1774 - nd

Right Click on any Frame Element for detailed diagiam
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SAP2000 v14.2.2 Advanced - Project-Cloumn - [ Moment 2-2 Diagram  (D+EQy+0.3EQx)]

B4 Fle Edit View Define Bridge Draw Select Assign Analyze Display

Design  Options  Tools Help
D B o f & »P PP2EO I 3dw wpwle ¢4 WE % nfrd-o

Right Click on any Frame Element for detaled diagiam
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M, =+/22512 + 780.8%2 = 2382.6 KN.m
N, = 2387 KN

M, _  2382.6x10° — 0.898

- 2
Agh  1x22x1500
N,  2387x103
= e = 135

4

Ag

Aed ez At 0= 0.01 O e e 53 ol ) el b
2
As = pAg = 0.01 x T X 29 = 17671.45 mm?

4 (932) = 804.247 mm?

1767145
T 804.247

= 2197 =~ 24

USE  24¢32
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d, = 1400 — 75(cover) — = = 1307 mm

M M 6
b b 1651.34X10
Ag=—""Fg ~r——" = = 3899.6 mm?

Ay(¢36) = 1017.876 mm?

1000
S=
3899.6

X 1017.876 = 261.02 mm | s 4dilsa S=250 mm

Agtnew) = 5o X 1017.876 = 4071.5 mm?

USE @36@250
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