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PT slabs design notes
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REBAR IN PRESTRESSING
IF

1 increase moment capacity (My) of cross section.
2- resist the stresses due to shrinkage and creep.
3- improve the ductility of the prestressed member.

3-b-2-Multi strands Anchors :-

- Anchors have strands from 2 to bigger
- Used in Slabs with regular and big thicknesses and Beams
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GENERAL OVERVIEW

To be a perfect structural PT design engineer, you must know the principles and
concept of post tension design according to your code. This course shows the details
and main concept of post tension design according to ACI318. This course has 10

chapters from the first steps of PT design to the definitions and idioms for PT

slab project design. It explains PT system components such as strands, jacking,

wedges, ducts, live and dead ends and also initial and final losses. Finally, it

shows the steps for PT construction on site with details.
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- Academic study of structural engineering.
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- Students who want to learn the principles of PT slab design according to ACI.

- Recent graduate engineers.

- Engineers who want to know principles, idioms and components according to ACI.

(Sa ) 35S ke ) A8a Y D) apanad bl alad 3 e ) Q3 -
ZAN s Gaeaigdl -

Page 3 of 9




STRO09- CONCEPT OF POST-TENSION

4- LIST OF CONTENTS — il giaall daild

Chapter 01

Workflow of PT
slab project
design

MQ\#JJ@
&AY&J}C&A&%
L)

Chapter 02

PT design
concept and
definitions

iy et g st lia

A8aY U avanat
wAj

Discussion about PT design
workflows

Tasks for PT slab project design

Decision of PT slab design
Step (01) Adding structural
columns to project

Step (02) Concrete dimensions
plan for PT slab

Step (03) Structural design for
vertical elements

Step (04) Finalizing structural
design PT and RC

Step (05) Foundations structural

design

Step (06) Creating structural
drawings

Step (07) Creating shop
drawings for PT

Step (08) Creating calculation
sheets

Summary steps of project PT
slabs design

Why pre-stressed concrete
Advantages of pre-stressed
concrete

Challenges of pre-stressed
concrete

Main concept of pre-stressed
concrete

Cost comparison between RC
vs PT systems

Cost saving of pre-stressed
concrete vs RC

A avenal Gl e LSS
Aea ¥ ddil

prana die Lglae o glladl) aleal)
alga¥! Al il

Al b araal ) 8 AT
Ayl

g s rball Baac Yl ddla) — | 35hd
GileUadll s gl Jee — 2 35k0a
g s pdall daud)

Laul ) jaliall apaai— 3 55ha
sl (e el — 4 5 glad
Mea¥! dsla 5 4l Al Jlac )
Gl arenal — 5 5 ghad
Lilay) cla sl Jee — 6 8 5ha
il Gla gl Jae — 7 35hd
lea¥! Al bl

Agball ol 21 A0 — 8 5 5hs
AL aveal & sladl yadla
23l daaY

Slea ) Al Ala Al ISl 13
AeaV) dale &l Al & jrea
s Al yal) At cilaas

algal!

Ll Al aladiny ulul) o sedall
Aea¥) Asle

Aalieall Al Al ) 45 jlaa
AeaV) sl

Aaliall Bl Al (G ddSE) yd ¢
AeaV) sl

230 A8y Jilie 25l Adils Al Al
230 AaaY cladull Aaliaall Lalaiy)

Page 4 of 9




STRO09- CONCEPT OF POST-TENSION

Chapter 03

PT system
components

A G @l ga

Chapter 04
PT losses types

28) 581 g1 g3l

Pre-tension vs Post-tension
concrete

Common systems of PT slabs
PT systems spans limitations
Recommended minimum
thicknesses of PT systems
Minimum thicknesses of PT
systems vs RC

Layout cases of PT tendons
(cables)

Steps of PT slabs design
Prestressing steel properties
Why to use high-strength steel
for prestressing

Why to use rebar steel in post-
tensioned slabs

Initial and final stages of
prestressing

Types of prestressing losses
Prestressing force calculations

PT components overview
PT strands types

PT ducts types

PT Anchorage

PT dead ends

PT wedges

PT Jacking

PT pan box (pocket)

Introduction to PT losses
PT losses - Elastic shortening

PT losses - Friction losses types

PT losses - Friction losses
solutions

PT losses - Wedge slip

PT losses - Long term losses

QAN A8y UL a3 gas
U Ly o sall YY) ASLasd)
Al 4y

Dla Al cilSlaw G 4 jlie

Alea) Aty s dalidl

SO arkaiiy 558 3k

28l ZaaY U avenal & glad
G (A podiual) aaal) yal &
RPEQY

e s alaain) ) s 1kl
Aga¥) Gaus b o sladll

o WA IV REY A | PN R RN
A5 Ay Sl

Aea¥) Gas dal e uia i

gay) (B oL 381 i) £ ) ol
AeaV! Gas 5 58 il

G (8 padiesall ¢l 2l a5
RPERY

D g

S RIN(EAPE PR

Alga ¥ Al Al A & cil
el el

i) Sl

23 cle

Aea¥) Gas 2815 ) dasia
Ol yradill a8 4
GKiaY) 58) 5

NI 28] 8 J gla
Jal1ay ol a6 4al)

Page 5 of 9




STRO09- CONCEPT OF POST-TENSION

Chapter 05

PT construction
(on-site)

d3al) ciladal) 4%
KA

Chapter 06

Studying
project ARCH
drawings

cila ot A s
&JM%JLM.AS\

Moment diagrams for PT
systems

Concept of pre-tensioning
Concept of post-tensioning

Full and partial pre-stressing
Internal and external pre-
stressing

PT Construction - Marking

PT Construction - Cutting
strands

PT Construction - Anchors
fixation

PT Construction - Ducts placing
PT Construction - Placing
strands

PT Construction - Grouting step
PT Construction - Stressing
stage

Step by step for PT construction

Key map for structural systems
How to select a structural
system

Project design vs verification
Cases for PT projects design
How to study arch drawings
Exploring Arch. project
drawings

Discussion about structural
columns layout

Guidelines to add shear walls
Considering shear wall
locations

Adding L-shear walls for the
project

Calculation of joint width for
mall building

Finalizing step [01] - adding
structural columns & walls

Gans Akt sl g je JISA
Ayl

crall Jid — bl a3l o geta
Cuall amy — 3D Akl o seha
BANPRSENCPES g
A5 JAxal alea) G
sl = gadl) asl)

O NP8 5 B BN WA [
il — 3Dl A

) g8 aum g - GO ALl 2
RN

SR VPN S LW | e
cindl dlee — 33U il i
sleaV) — Gadl adl daw
(0 5 5ha 5 sk 2wl e aa s
&8s

ALY Al Al ddey
Sy Ul La) Ka Ca

& s rall
dae 5 praaill (e GEall (3 A

4 jlenal) s W Al Ky CaS
g sodall Cla gl () e
goodall bV a5 Joa 2lE
LAl Jae

ol Ll g qua gl ol )

JAls Gl Jai) ga Alia) (Say caS
g sl

OS5 W5 (o8 b Lol g AL
il

il el aY dualdll (s Cila
dila) ; 5V 5 sladll (ga elgmy)
ol 1) g 5 3ac Y

Page 6 of 9




STRO09- CONCEPT OF POST-TENSION

Chapter 07

Creating STR
system for the
project

<UdadLl) ) il
ERARE IR,

Chapter 08

Structural
separations
(Joints)

Ll Jual o)

Naming of project zones

How to calculate long span (Ln)
for flat slab

Determine long span (Ln) for
flat slab systems

Discussion about STR system
for slabs

Calculate slabs thickness for PT
slab

Create concrete dimensions
plan for columns and walls
Create concrete dimensions
plan for beams

Create concrete dimensions
plan for openings

Creating final concrete
dimensions plan for system
Discussion about paths for PT
designs

Creating dwg file to import into
RAM

Finalizing step [02] - creating
concrete dimensions

Types of structural separations
(joints)

Calculations of earthquake
separation to ASCE7-16
Calculations of earthquake
separation to EGYPT code
Maximum building length
without separation

Formula to get width for
expansion joint

Thermal expansion coefficient
for RC ()

Max width for expansion joint
How to select expansion joint
locations

il ) jal dpaus

Jashll J skl il (S S

dadaiadd) cldadill

Uy ghall J shal) s
dsdaiall

SV il e Jaaie (il

adadull

230 452 Y Ul ASlaw s
ddasall cileUadll da ol Jee

Uall Ll ga g 320 U

Loasall clelaill da ¢ Jee

APV

cilaiall Ll cileUaill da o) Jae
Lonsall cila Sl e sy

A avenal Gl e LSS
240 daal)

Jala )i Al Cala juead

RAM gzl »

e Al 5 ghaall e s lgiY)
el Ji Al il Sl

ALY Jual sl g1 53
3l Gada 03150 Jualll il
é)«‘y\

3l Gk 3150 Jaaldl) il
)

dae G5 el J sk o
dual s

il Juald (e Gl ) 8
Dl Al gl all aaadl) Jalas
Al

aill Jealsl (ga ge G‘aﬂ

Jual s 8Ll L) (S S
aaadl)

e — Laial daaill Juald jlgal

=

Page 7 of 9




STRO09- CONCEPT OF POST-TENSION

Chapter 09

Projects library

o el Aia

Chapter 10

Files &
References

Aaadiiecal) Cldlal)

Expansion joint location for
project (college)

Expansion joint location for
project 02

Calculation of joint width for
mall building

Large library of arch projects

containing 3 O projects

ACI Code

ASCE7

Notes used through course
Project files

s B

é:\,\kﬂ\j A Hall Jsse

02230 s Lk

éﬂ)ﬂy\ 3 Sl

SaY) Jlaa¥l a8

JOA deatiival) dluall 45 431
3l

e ol i ) o el il

Page 8 of 9




STR09- CONCEPT OF POST-TENSION

e L Jaal 5il) wSSay

+0201003949897 : &)l Je lusily -
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You can get-in touch through
- WhatsApp: +0201003949897

- E-mail: mohammedata@agqaroura.com
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