Prestress Concrete

ACES-PSC Design Module

o OGES,

ACES-PSC performs the design of pretensioned concrete Shpmnd reléed beams in accordance with
general design approach given in the Australiamdgtals bridge design code (AS5100.5). The modah
either be accessed directly from within the mainE&Cprogram or run in staralene mode. It can also
readily customized to handle other section shapdsdasign codes. An EXCEL-style analysis proceased —
change a parameter anywhere in the module thdnttlécrecalculate button to redo the entire design.

PSC Design Module @

Job ID ‘ Section Props| PS Estimate ‘ PS Losses SewlceCheckl Ult M Check I ShearDesign| Deformations |

Defaults |

Open fop Super-T Type 4. 2400 mm fop flange

Units : mm, kN, MPa —Creep Loss

—Steam Relaxation

9360 Initial jacking force (Pj)
1.40 Steam relaxation factor (Fig 6.3.4) (k5]
0.093 Loss due to relaxation (Lsrl)

Calculate Losses |

-874 Loss of PS due fo relaxation (Prl)
9.3 Loss as a percentage of Pj (Lsr)

8486 Prestress force remaining (Pjr)

—Shrinkage Loss

621 Shrinkage strain (Table 6 1.7) (us)
6864 Area of prestressing steel (Ap)
953793  Area of composite girder (Ac)

Calculate Losses ‘

-750 Shrinkage PS loss (Pshr)
8.0 Loss as a proportion of Pj (Lshr)
6846 PS remaining after shrinkage (Prs)

Due to PS + self-weight (SW) Edit creep data
Due to deck+bitumen (SDL) Edit creep data

Calculate losses J

\ -913.2  Creep sirain due to PS+SW (ucc1)
1934 Creep strain due to deck+SDL (ucc2)

-719.9  Total creep strain at CG bars (ucc)
‘ -964  Loss in PS due to creep (Pcreep)

—Summary of Losses

—Elastic Deformation Loss P %Pj
40 Mean girder strength (F cm) 8486 Prestress force remaining (Pir) 9360 100 Initial jacking force (Pj)
195000 Modulus of stressing steel (Ep) 1520 Girder self-weight moment (lsw) -874 9.3 Loss of PS due to relaxation (Prl)
6864 Area of prestressing steel (Ap) Calculate Losses -891 9.5 Elastic deformation loss (Pelastic)
33995 Mean modulus girder concrete (Egm) -22 62 Stress at CG strand group (fcgs) 7596 81 2 Transfer jacking force (Pt)
578300 Area of girder (Ag) -891 Elastic deformation loss (Pelastic) -150 8.0 Shrinkage PS loss (Pshr)
1.7330E+11 Girder moment of inertia (Ig) 95 Loss as a percentage of Pj (Ledl) -964 10.3 Loss in PS due to creep (Pcreep)
502.1 E tricity (CG girder-strand 7596 Ti
e ACES6.606: Run date - 28/8/2008
Recalculate ‘ Save Calcs. | Check calcs Eog| Print this page ‘ Print fulre] Heading: TEST PROBLEM
Job Name: Open top Super-T Type 4: 2400 mm togéan ||
Designer: GS
. Comments: Test comment to check module
Clear, well annotated dialog boxes Units:  mm, microstrain, kN, kN.m, MPa
and reportsthat are customisable DESIGN CODE: AS5100.5
_ PSTRESS LOSSES
Si dd UNITS: kN, , MP: 4 . . .
drand data { e, M) [gl al jacking force (Pj) = 936C kN
Enter data into table then click <Recalculate> mate jacking force factor (Jf) = 0.78C
Ybar Total No. bars No. bars  Ybar x No. .
Row  (mm) bars debonded  included bars included s due to Steam Relaxation
1 | 2 0 2 2870
2 265 2 0 2 530 steam relaxation factor (k5) is the larger.6f @:
3 215 ] 0 8 1720 The maximum of: 1 + (Jf-0.7)*0.5/0.1 = 1.40C (Fig 6
4 165 12 4 12 1980 hnd: (Jf-0.4)/0.3 = 1.267
5 15 | 12 | 6 12 1380 ) _
6 65 5 > . i lam relaxation factor (k5) = 1.40C
1 - *| = <
7 0 o g . 7 s due to relaxation (Lsrl = 0.1*k5/1.5) = 0.092
8 0 0 0 . . .
ot | 44J = 42 e 02 s in PS due to relaxation (Prl = - Lsrl*Pj) = -873.€ kN
o
ik : s as a proportion of Pj (Lsr = - Pri*100/Pj) = 9.3 %
Ybar = Distance of bar centreline from bottom of girder. force remaining (Pjr = Pj + Prl) = 8486.2 kN
¥ Tick to include ALL bars in analysis (all bars assumed fo be bonded)
5tic Defor mation Loss
Recalculate
699 Location of girder centroid (Yb) fa of PS steel (Ap = Nbbars*Pi*Ds"2/4) = 6864.C mm2
205 Eccentricity of stressing steel (Ycgs)
494 5 Eccentricity (CG girder-strand group) (e) an girder concrete strength (f'cm) = 40.0 MPa
hn Young's Modulus of girder concrete (Egm) = 33995.C MPa
To refresh values on the main form click <Recalculate> on exit ng's Modulus of stressing steel (Ep) =195000.( MPa
OK View calcs




Calculation logsthat display
every equation in the design
check and the valueof every
parameter used.

M Calculation log

SHERR DESIGN - Web shear cracking

The algorithm to determine the ultim
vtf, is based on RF Warner, BV Ranga
"Concrete Structures" (Addiscon Wesle

y2 = Dist from web/flange interface
v3 = Dist from web/flange interface
Dwf = Distance from bottom of girder
P = Final prestress force
e = Eccentricity (CG girder-strand
Lg = Rrea of precast girder
Ig = Moment of Inertia of precast g
Ic = Composite moment of inertia
sf = Flexural stress at web-flange
= Rllowable principal tensile st
tf = Ultimate shear stress capacity
Bw = Sum of widths of both webs
Qfw = Shear flow constant at flange/jy
Mcf = Corresponding moment factor (=

(used to calculate the corresp
when the shear capacity is re

The solution for vtf is based on the

PRESTRESS LOSSES

Ml Calculation log m@gJ |

TZB - Elastic Deformation Losses

Ap = Nbbars * &ps

Nbbars:
Lps:

44 .0000000
143.300003

Zp= 6305.20020

fcgs = -PJr*1000* (1/Agte*e/Ig)

Lg:
B
Ig:
ez

(1/hgte*e/Iqg)=

2

Ig:
EBi¥:
Msw:

+ Msw*1lEé*e/Ig

572000.000
4G4 .454529
1.68300003E+11
454.454529
3.20092727E-06
494 .454529
1.68300003E+11
7779.20020
1441.00000

fegs= -20.6670895

Pelastic = fcgs*Ep*Ap/ (Egmt*1000

Egmt: 32000.0000
(Egmt*1000)= 32000000.0
Ap: 6305.20020

fecgs: -20.6670895
Ep: 185000.000

Pelastic= -794.077393
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sf = (-P/Rg) - (P*e*y3/Ig)
st = 0.338QRT(f'cg) = SQRT((sf/2)~2 + tf~2) + s£/2 .. (2) Tensile stre:
Vif = tf*Ic*Bw/Qfw e (3) Shear force ¢
Equations (1), (2) and (3) can be combined to form a guadratic with

< >

FEATURES

o Design of PSC Super-T beams to AS5100.5 Clausg.8Tarsion and cracking are not
included in the design check. However, the eftégiassive (non-prestressed) reinforcement is
taken into consideration in the Ultimate Limit &taheck.

o Calculation logs give detailed descriptions of gv@guation used in the analysis as well as the
immediate value of every parameter and variablelgeng the calculation.

o All equations and algorithms used in the designlmachanged and customised.

o Parameter definitions used in the dialog boxeseapdhtions can be changed to suit local

conventions.

o A large number of parameters can be preset and savedefaults file. They will be auto-
loaded when a new design is initiated. Defaulapeeters can be customised.

o Output reports are in HTML form. The full desigrgic, all

equations and all associated parameter valuehavens
o All reports can be customised using standard HT Wlitoes.
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