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POST-TENSIONING INSTITUTE’S
SLABS-ON-GROUND DESIGN PUBLICATIONS

“1st Edition Manual”
Published in 1980

“2nd Edition Manual”
Published in 1996




POST-TENSIONING INSTITUTE’S
SLABS-ON-GROUND DESIGN PUBLICATIONS

Sibs-on Ground “3rd Edition Manual” and
ﬁ‘% ‘ associated Standards

Published in December 2004

e Standard Requirements for Analysis of Shallow
Concrete Foundations on Expansive Soils

« Standard Requirements for Design of Shallow
Post-Tensioned Concrete Foundations on
Expansive Soils




POST-TENSIONING INSTITUTE’S
SLABS-ON-GROUND DESIGN PUBLICATIONS

“3rd Edition Manual” and
assoclated Standards
subsequently modified

Addendum #1 Published in May 2007

Addendum #2 Published in May 2008




POST-TENSIONING INSTITUTE’S
SLABS-ON-GROUND DESIGN PUBLICATIONS

“3rd Edition Manual with 2008
Supplement”

Includes both standards, both
addenda and errata

(three errata issued after publication of supplement)




POST-TENSIONING INSTITUTE’S
SLABS-ON-GROUND DESIGN PUBLICATIONS

Standard Requirements for Standard Requirements for Design and

Design and Analysis of Shallow

Post-Tensioned Concrete Analysis of Shallow Post-Tensioned Concrete
Foundations on Expansive Soils > z .
Foundations on Expansive Soils

“Combined Standard”

This is not a design manual. It is written in mandatory code
language with commentary. “User Guide” being developed.
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BUILDING CODE REQUIREMENTS

A Member of the Intemational Code Fomily" e 1CC) A Membar of the International Code Family”

C Design of
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BUILDING CODE REQUIREMENTS

NNNNNNNN INTERNATIONAL
N RESIDENTIAL BUILDING
CODE'

Submitted for tandard Roguirements for
esi A Iy of Shallow
approval. n C ncrete




BUILDING CODE REQUIREMENTS

PTI DC10.1-08

Design of , : Design of
Post-Tensioned ! Post-Tensioned

Slabs-on-Ground

PTI documents not referenced in IRC or IBC




PTI DC10.5-12

Standard Requirements for
Design and Analysis of Shallow
Post-Tensioned Concrete
Foundations on Expansive Soils

“Combined Standard”

Considered the “state of the art”




PTI DC10.5-12

Standard Requirements for
Design and AnaIyS|s of Shallow

What do | use for compressible soils?




PTI DC10.1-08

Design of
Post-Tensioned
Slabs-on-Ground

3rd Edition
with 2008 Supplement
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Should be used for compressible soils




APPLIED SHEAR FOR "SQUARE"” DESIGN RECTANGLE

LS
Short Direction
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In 39 Edition (and eatrlier), Center Lift V¢ # V,

for “square” design rectangle
(Edge Lift V4 already equal to V, for “square” design rectangle)

M In Combined Standard, V¢ =V, for “square”

design rectangle
(this is consistent with the applied moment provisions)




“SQUARE"” DESIGN RECTANGLE

LS
Short Direction
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IfL, /Ls < 1.1 the design rectangle
considered a “square”




APPLIED SHEAR FOR SOILS WITH Y, <=1

PERIMETER PERIMETER
\

Center Lift Edge Lift

In 3" Edition, V. and V, are calculated using
entire e, length.

In Combined Standard, V. and V, are
calculated by limiting e, to 5 feet.




APPLIED SHEAR FOR SOILS WITH Y, <=1

Combined Standard limit “caps” Vs and V| for
solls with low shrink /7 swell potential

Justification for limit comes from original
research by Lytton and Wray:




SOIL BEARING

. L

SREREEEERY

The 3'd Edition (and earlier) method assumes
foundation stiff enough to apply uniform
pressure to soill.




SOIL BEARING

6.2.4 — Soil-bearing pressure

Applied soil-bearing pressure shall be evaluated
using generally accepted techniques and shall not
exceed g, as specified by the LDP with geotech-
nical experience.

R6.2.4 — Soil-bearing pressure

Refer to PTI DC10.1-08? for one method of determining
the applied soil-bearing pressure. Other generally accepted
techniques may be used.

PTI DC10.1-08 - PTI 3" Edition Manual with 2008 Supplement




SOIL BEARING

The “average uniform superimposed total load” (w)
variable is only used in the bearing calculations.

Since PTI no longer requires the “unrealistic” bearing
analysis, this variable is no longer needed in PTISlab
and has been disabled.

[ PTISlab 3.5 - Untitled
ile Data Screen Analysis Help
=& & E
Input

ab Properties I Beam Properties ] Soil Properties

More Information
Stiffness Coefficient

Center Lift : |480
Edge Lift: |960

Load, Stiffness & Prestress Tab

determination.

inni i i - Using the "Sav nd "Open .

r M[a XIm'I;e E:EE,:I[ i" Cdasel W[Ith:g?l:?lqlidg ) toolbar buttons on the Input window the
ienstly of dead foad onb tpet o data on the Load, Stiffness & Prestress

= Tab can be saved fo future use.

Right click on textbox.
checkbox or option button labels
for more information about the
variables.

Prestress

Calculate Culmulative Subarade Friction Resistance Using :

@ PTI Manual Method Prestress Loss (ksi) : l157
" "Full Length Drag Method"

" User Defined

(=]
=l




SOIL BEARING

Why wasn’t variable completely removed from PTISIab?
« Itis still required for compressible soil analysis

e It can be “re-enabled” if an engineer wants to still
perform the “unrealistic” analysis.

Options

Beam Properties Soil Properties ] Load, Defl. & Prestress I Line Load
Program Options I General Information ] Material Properties | Slab Properties

Default Path:  C:\Program Files (=86)\PTISlab 3.5

@ CA ] Default Report
‘3 Program Files (x8€) [v Ribbed Foundation - Design Summary

v Ribbed Foundation - Design Compliance Summary

v Ribbed Foundation - Results of Analysis
|~ Clear Recently Used File List

[~ Associate "phi" extension to openin PTISIab3 | ¥ Ribbed Foundation - Selected Variables

ore All to Program Defaults [V Uniform Thickness Foundation - Design Summary
Bearing Analysis Options

r Perform 3rd Edition Bearing Check for
Expansive Soils Analysis

v Uniform Thickness Foundation - Design Compliance Summary

v Uniform Thickness Foundation - Results of Analysis
Use Beam Bottom Area only for Bes o Sl
Print Options
[ Print Compliance Reports in Color ) )
[~ Print &l Compliance Items [V Line Load Analysis

v PTI Exception Summary




PRESTRESS AT BETA

Based on the original analysis by Lytton and Wray, the
location of the maximum moment “can closely be
estimated by . Maximum shear occurs within f of

edge of slab.

B is a function of the relative stiffness of the soil and

stiffened slab.

MOMENT (FT-KIPS/FT)




PRESTRESS AT BETA

In PTI 2"d and 39 Edition Manuals, P, is calculated at

r beta

Subgrade
friction

In “Combined Standard” P, is calculated at




PRESTRESS AT BETA

6.1.1 — Loss of prestress

Effective prestress force in the concrete after all
losses shall be

P.=F—ES5~CR—8H~ RE—5G

For determination of the minimum effective prestress
force P, SG shall be calculated as follows:

SG = (W,,,/2000)u
For determination of the effective prestress force P,
used in the flexural and shear stress calculations, SG
shall be calculated as follows
SG = (W,,,/2000)(B/L)(w)

where [ and L are in the direction being considered.

The prestress at b Is used iIn moment and shear stress
calculations.

The prestress at mid-slab is still used for minimum
effective prestress.




PRESTRESS AT BETA

Concrete flexural stresses shall be calculated as
follows

1000P, _ 12,000M, ; . 1000Pe,
fies L LSy TP
A ST,B ST,B

In general, change decreases the applied
tensile stresses but

If eccentricity of prestress is large, change can
actually increase applied tensile stresses.




VERTICAL MOISTURE BARRIER

Minimum barrier

In 39 Edition, the minimum barrier depth
Is 30 inches

In “Combined Standard”, the minimum
barrier depth is 24 inches




VARIABLE RIB DEPTHS

.

Minimum constructed
rib depth = 24”

o
S
£
X
]
>

constructed rib
depth for barrier
48

<
<«

What rib depth values do you use in PTISIab?




VARIABLE RIB DEPTHS

28”7

T

Minimum rib depth =
24”

Maximum rib
depth

>
<

In analysis, ratio of deepest to shallowest rib
depth cannot exceed 1.2 (not new in combined
standard but misunderstood).

The difference in the constructed ribs are not
limited to the 1.2 ratio




VARIABLE RIB DEPTHS

[ PTISlab 3.5 - Untitled*
File DataScreen Analysis Help

GRAN-" | & B

= Hd
Project Information ] Material Properties ] Slab Propert Soil Properties | Load, Stiffness & Prestress | Line Load Analysis

More Information
Rectangle Geometry (WxDxT): 40.00FT x 43.00FT x 4.00In

Beams Short Direction Long Direction
The Beam Properties Tab contains
Tupel Tupel Type 2 variables used to define the stiffening

Tupe 2 2
Quantity : 2 ﬂ 1 ﬂ 2 ﬂ 1 ﬁ beams or ribs used in the analysis.
Depth (IN]: [zs—jl [z‘—jl [Ze—j,, [Zi—j,, Using the "Save ...." and "Open ..."

toolbar buttons on the Input window the
. - - - - data on the Beam Properties Tab can be
Width (IN) : 12 Z‘I 12 le 12 j 12 j saved fo future use.
Tendons : 2 j‘ 1 j‘ 2 jl 1 i’, Right click on textbox.

checkbox or option button labels
. o o o for more information about the
Cover (IN) : 3 j 3 le 3 j 3 j variables.

™ Analysis Beam Spacing Based on Maximum and Minimum Spacings
Long

Beam Properties Tab

' Analysis Beam Spacing Based on Average

Typically Type 1 ribs used for perimeter ribs

Typically Type 2 used for interior ribs




OTHER CHANGES

o Explicitly permits use of horizontal barriers to
reduce e, andy,,. (5.3.2)

Limits placed on effectiveness of vertical and
horizontal barriers at reducing e,,, and y,,..

(5.3.1 and 5.3.2)

Replaced specific PPM Chloride limit with limit
determined by local experience and practice.
(4.3.2.2)




