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(20 point) Problem 1: Design of a square prestressed concrete pile with cross section (30x30 cm). The length of

a concrete pile is equal to 20 m (assume total losses 20% Relative Humidity =75%) and Impact factor 30%. Do

not design for stirrup

O.207L O.586L O.207L

Compressive strength of concrete:

Minimum compressive strength at service 'e =400 ksc
, ,

Minimum compressive strength at transfer 'cJ =O.lfe =280 ksc

Prestressing tendon:

PC.wire Diameter 7 mm: As =0.3848 cm
2

fpu =16,000 ksc

Permissible tensile stress of prestress tendons: f. =0.7f =11,2C 0 kscp' pu

Allowable stress of concrete at transfer load

Extreme fiber stress in compression: 0.6'el Extreme fiber str sss in tension: 0.795K

Allowable stress of concrete at service load (for transportation and driven)

Extreme fiber stress in compression: 0.45fc Extreme fiber str sss in tension: 1.59~

Allowable axial load on the pile =(0.33fc - 0.27fpc)Ac and Uitimatilioad on the pile =(0.85fc - 0.6fpc)Ac

Losses using EIT code:

SH= 120cr-11RH

CR =12f
cir

- 7f
cds

Determine

E/ EsP P
ES=E B = __c =--'=r-' =n'

S ES ca
E E A Ac c c c

RE=1270-O.4ES- O.2(SH+C~

1.1 Minimum number of steel PC wires

1.2 Check top and bottom fiber stresses at transfer and service load

1.3 Safety factor of axial bearing load

1.4 Check total losses using EIT code.

.........................................................................................................................................................
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Problem 4 (20 point): The concrete I beam is prestressed with tencons (bonded) having area 2,350 mm
2

. The

effective prestress force after all losses is 11,200 kg. The eccentrici:y of the prestress tendon (ordinary stress

relieved tendons) is 115 mm above the bottom of the beam. Detei mine the ultimate resisting moment of the

section and Check the reinforcement index following ACI code.

Compressive strength of concrete:

, = 490 ksc
c

Prestressing tendon:

'py =16,000 ksc

'ps =19,000 ksc

175 mmI

175mmI

900mm

Steel stress fps at flexural failure (if fp8 is not less than 0.5fpu)

Members with bonded tendons but without tension or compression re lars

r P', zx ] (1__P ----.E....E!!.. )
Ps Pu /3 '

1 'c

}j, =0.40 for fp/fpu not less than 0.85 (ordinary stress-relieved tendons)

/3, = 0.85 - 0.0008(f; - 300) ~ 0.65

Check the reinforcement index

- PpJpu < /3OJpw - , - 0.36 ,
t,

A
pw

Ppw =--
bwdp

The compression force in the web part is equal to the tension force \1\ith the steel area A .
pw

A t = 0.85( b a
pw ps c w
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Problem 5 (20 point):: A concrete beam of 10 m simple span is pcsttensioned with 780 mm
2

of high tensile steel
6

to an effective prestress of 9650 ksc. Assuming (E, = 280,000 ksc Es = 1.9(10 ) ksc} and f c = 380 ksc Modulus
0.5

of rupture 2.0(fc}

- ~~a~o1~~f"!-~----~:-f

_____________t_e
_ =_1_00_ nm I

10m

oRectangular sectlon 300 mm In width and.,O mm in helqht

~-------------T.-----------~ ~~._-----[~------------------------~

WU2 MomentDiagram

~------[~------------------------~

M = Pe or M= WL2/8
W = 8Pe/L2
il = 5WL4/384EI

Pe
M = Pe or il= ML2/8EI

Pe

5.1 Compute the deflection at midspan due to the effective prestress and the beam's own weight.

5.2 Determine cracking moment of the prestressed concrete beam

5.3 Determine the additional uniform load can carry on the prestresse d concrete beam before beam cracking.

5.4 Compute the total deflection before cracking due to the prestress, beam's own weight and additional uniform

load

........................................................................................................................................................
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