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Table 3. Reinforced Concrete Stiffness Properties*

Component | Service-Level Linear Models | MCEg-Level Nonlinear Models
Axial Flexural Shear Axial Flexural Shear
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E Define Materials -

E Material Property Data

Materials
General Data
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Directional Symmetry Type Uniaxial
Material Display Color C
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8.7.2.3 For prestressed slabs with uniformly distributed

loads, maxinmmm spacing 5 of tendons or groups of tendons
m at least one direction shall be the lesser of 8 and 1.5 m.
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Using Selected Design Strips

Layout Type Banded ~ Precompression Level
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8.6.2.1 For prestressed slabs, the effective prestress force
Apsfie shall provide a minimum average compressive stress
of 0.9 MPa on the slab section tributary to the tendon or
tendon group. For slabs with varying cross section along the
slab span, either parallel or perpendicular to the tendon or
tendon group, the minimum average effective prestress of
0.9 MPa is required at every cross section tributary to the
tendon or tendon group along the span.
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A tendon Vertical Profile
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Table 25.2.4—Minimum center-to-center spacing
of pretensioned strands at ends of members

f&', MPa Nominal strand diameter, mm Minimum s
<728 All 4ds
<12.7 mm 4y
=28 12.7 mm 45 nun
15.2 mm 50 mm
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24.5.2.1 Prestressed flexural members shall be classi-
fied as Class U, T, or C in accordance with Table 24.5.2.1,
based on the extreme fiber stress in tension f; in the precom-
pressed tension zone calculated at service loads assuming an
uncracked section.

Table 24.5.2.1—Classification of prestressed
flexural members based on f;

Assnmed behavior Class Limits of f;

Uneracked ot fzo62 7
Transition between uncracked - <
and cracked T 0.624/ ) <fi=lo J'}T‘

Cracked c Fr10dF

MPrestressed two-way slabs shall be designed as Class Uwith = 0.5, ,JJ:' .
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Table 3. Reinforced Concrete Stiffness Properties®
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8.6.2.1 For prestressed slabs, the effective prestress force
Ap.f.. shall provide a mmimum average compressive stress
of 0.9 MPa on the slab section tributary to the tendon or
tendon group. For slabs with varying cross section along the
slab span, either parallel or perpendicular to the tendon or
tendon group, the minimum average effective prestress of

0.9 MPa 15 required at every cross section tributary to the
tenidon or tendon group along the span.
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E Concrete Slab Design Preferences for ACI 318-14

Factors Minimum Coverfor Slabs  P/T Stress Check

ttem Value
Non-Prestressed Reinforcement:
Clear Cover Top, mm 30
Clear Cover Bottam, mm 30
Prefemed Bar Size 14 ~
Inner Slab Rebar Layer Layer B
Post Tensioning
Ci55 of Tendon Top, mm 25
CGS of Tendon for Bottom of Exterior Bay, mm 40
CGS of Tendon for Bottom of Interior Bay, mm 25
Minimum Reinforcement
Slab Type for Minimum Reinforcing Two Way
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24.5.3.1 Calculated extreme concrete fiber stress in
compression immediately after transfer of prestress, but
before time-dependent prestress losses, shall not exceed the
lumits in Table 24.5.3.1.

Table 24.5.3.1—Concrete compressive stress
limits immediately after transfer of prestress

Concrete compressive stress
Location limits
End of simply-supported members 0.701
All other locations 0.60f"

24.5.3.2 Calculated extreme concrete fiber stress in
tension mmmediately after transfer of prestress, but before
tune-dependent prestress losses, shall not exceed the lumits
in Table 24 5.3 2, unless permitted by 24.532.1.

Table 24.5.3.2—Concrete tensile stress limits
immediately after transfer of prestress, without
additional bonded reinforcement in tension zone

Location Concrete tensile stress limits
Ends of simply-supported members 0540t
All other locations 0.25 J fu
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E Concrete Slab Design Preferences for ACI 318-14 >

ltem Diescription

— Toggle to consider whether allowable
Factors Minimum Coverfor Slabs  P/T Stress Check stress ratios by user should be considered
ftem Value in design. This is either "No" or "Yes".
User Defined Allowable PT Stresses? No

Initial Stresses (Transfer):

s o delyl Cunglia Cupd

Concrete Strength Ratio at Transfer f'ci / e 0.3 )
Top Fiber Tensile Stress / fci™(1/2) 3 ot Sunglie
Bottom Fiber Tensile Stress /Fei™(1/2) 3
Extreme Fiber Compressive Stress /f'ci 06 2P jlome (3T palie
Final Stresses: ‘JLE:jl oy
Top Fiber Tensile Stress / Fe™(1/2) 6
Bottom Fiber Tensile Stress /Fe"{1/2) 6
Extreme Fiber Compressive Stress /f'c 06
Sustained Stresses:
Extreme Fiber Compressive Stress /fic 0.45
Fraction of Live Load Considered 05
Explanation of Color Coding for Values
Blue: Default Value
Black: Mot a Default Value
Design Code ACI 31814 ~ Red: Value that has changed during
the current session
Set To Default Values Reset To Previous Values
All tems Current Tab All tems Current Tak oK Cancel
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E Slab Design

Choose Display Type

Design Basis Swip Based .l
Display Type Flexural Swess Check - Transfer e
A 5y adlga Dl
StressType Shown
O Tensie
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Scaling

Scale Factor on Default 1

OK
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Layer A
O LayerB
[ Layer Other

Display Options
Fill Diagram

Show Values at Controlling Stations on Diagram

Plot Type
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24.5.2.1 Prestressed flexural members shall be classi-
fied as Class U, T, or C in accordance with Table 24.5.2.1,
based on the extreme fiber stress in tension f; in the precom-
pressed tension zone caleulated at service loads assuming an

uncracked section.

Table 24.5.2.1—Classification of prestressed

flexural members based on f;

Assumed behavior Class Limits of f;

Uneracked i fiz062f7
Transition between uncracked - -
and cracked T 0624/ <fi<l0 ‘“{’F‘

Cracked C f=104F

| MPrestressed two-way slabs shall be designed as Class Uwith <0.5 .J_E . |
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24.5.4 Permissible concrete compressive stresses at
service loads

24.54.1 For Class U and T members, the calculated
extreme concrete fiber stress in compression at service loads,
after allowance for all prestress losses, shall not exceed the
lumits in Table 24.5.4.1.

Table 24.5.4.1—Concrete compressive stress
limits at service loads

Concrete compressive stress
Load condition limits
Prestress plus sustained load 0457
Prestress plus total load 0607
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24.2.3.8 For prestressed Class U slabs and beams as
defined in 24.5.2, it shall be permitted to calculate deflec-
tions based on I
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24.2.4.1.1 Unless obtained from a more comprehensive
analysis, additional time-dependent deflection resulting
from creep and shrinkage of flexural members shall be
caleulated as the product of the immediate deflection caused
by sustained load and the factor L,

A, = § r
1+50p

(242.4.1.1)
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18.6.3.5 Unless used in 3 sperial moment frame as pernmttad
by 1292 3 prestressing shall satisfy () through (d):

(2} The average prestress f}. calculatad for an area equal to
the laast cross-sectionzl dimension of the beam mmltphiad
by the perpendicular ¢ross-sectional dimension shall not
exceed the lesser of 3.5 MPa and £°10.

(1) Prestressed reinforcement shall be unbonded in poten-
tial plastic hinge regions, and the calculated straims in
prastressed remforcement under the design displacement
shall be lass than 0.01.

(c} Prastressed reinforcement shall not contribute more
than one-fourth of the positive or negative flexural strength
at the eritical section in a plastic hinge region and shall be
anchored at or bevond the exterior face of the joint.

(d) Anchorages of post-tensioning tendons resistng earth-
quake-induced forees shall be capable of allowing tandons
to withstand 30 eyeles of loadmg, with prestrezzed rain-
forcement forees bowmded by 40 and 35 percent of the
specified tensile strength of the prestressing reinforcement.
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