University of Mustansiriyah
College of Engineering
Highway & Transportation Eng. Dept.

Assist. Prof. Awadh E. Ajeel
4t Year Stage
Lecture Notes on Design of Bridges

Distribution of Strands
Try to use 3 layers of 9 strands in each one with s = 50 mm — check
e, = 504 mm = the assumed value .. OK
¢, =70—-12-12.7/2 =51.65mm >50mm .. OK
¢, = (700 — 9x12.7 — 8x50)/2 = 92.85mm > 50 mm .. OK
Check of Concrete Stresses
At-Release Stage

fu = 0.63,/f); = 0.63 x /30 = 3.45 MPa
fui = 0.6} = 0.6 x 30 = 18 MPa
At midspan P; and M.
P, = N,P,,, = 27 x 137.68 = 3717.36 kN
M, = w,I?/8 = 12.6 x 242/8 = 907.2 kN.m
P, P.e M,  3717.36x10° 3717.36x10%x504 907.2x10°
Juow == 5 TS, T T 525x10° T 1448x10°  144.8x10°
= —7.08 + 12.94 — 6.27 = —0.41 MPa < 18 MPa .. OK
P, P.e M,  371736x10° 3717.36x10%x504 907.2x10°
fuoe == =5, ¥5, T T 525x10° | 180.07x10° ' 180.07x10°
= —7.08 = 10.4 + 5.04 = —12.44 MPa < 18 MPa . OK
At ends P; load only.
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— debond some strands (Ng,)
_ (fi,top — fu) N = (5.86 — 3.45)

= —7.08 + 12.94 = 5.86 MPa > 3.45 MPa - NOK

Nap o = T80 x27 = 11.1 say 12 strands
N, — N, 15
— Piorr. = (”N—pd”).Pi = o x 371736 = 2065.2 kN
Py N Piesr-e  2065.2x10° N 2065.2x10° x 504
Jiop = A, Sy  525x103 144.8x106
= —3.93 + 7.19 = 3.26 MPa < 3.45 MPa - OK
f Pi,eff. Pi,eff.- e 20652x103 20652x103 x 504
i,bot = — - = -

Ay Spg  525x10%°  180.07x106
= —3.93-5.78 =-9.71 MPa < 18 MPa - OK
Check if tensile reinforcement is needed at top of beam
fei = 0.25\/E = 0.25 x V30 = 1.37 MPa (without bonded reinforcement)
fitop = 3.26 MPa > 1.37 MPa -. additional bonded reinforcement is needed

from Trigonometric — depth of tensile zone = 362 mm

0.11 200+ 500 0.11+1.46 1.46 + 3.26

T=200x12x > + > xISOxT+500x200x >
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=132 +41212.5+ 236000 = 2773445 N
fy = 420 MPa - f, =170 MPa
A, =T/f, = 277344.5/170 = 1631 mm?
@, =25mm - A, = 490.87 mm?
N, = A,/A, = 1631/490.87 = 3.32 say 4 bars
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at Release Stage

In-Service Stage
f. = 0.45f] = 0.45 x 35 = 15.75 MPa

ft =0.50,/f/ =0.5x V35 =296 MPa
At midspan F,, Mp .. , Mp ., Mpy and My ;4.

P, = R.P, = 0.8 x 3717.36 = 2973.89 kN
Pe F.e Mpc Mpc, + Mpy + 0.8M ;141

Jrop = Ay Sy Sig Steg
_2973.89 N 2973.89 x 0.504 1920.24 180+ 115.2 + 0.8x1955.35
B 525 144.8 144.8 880.11

= —-5.66+10.35 —-13.26 — 2.11 = —10.68 MPa < 15.75 MPa .. OK
P, PF.e Mpcy Mpey+ Mpy +0.8My

=——— +
f bot Ag Sbg Sbg Sbcg

_2973.89 2973.89x 0.504 N 1920.24 N 180 + 115.2 + 0.8x1955.35

B 525 180.07 180.07 303.97

= —5.66 —8.37 + 10.66 + 6.12 = 2.75 MPa < 296 MPa - OK

At ends P, load only.
v B <P o Peepr < Piopr. -~ moneed to check
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