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COMPRESSIVE
PRESTRESS
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PRESTRESS

RADIAL
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Distribution of
stresses across
the profile of
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in concrete
of g Tension
f M ,/ T/ - l, \‘\ in steel
[ p—
] N ! I,
In a reinforced concrete beam, less than half the
concrete is in compression, and cracks will appear in
the bottom of the beam under full load
f_" M
I

Pk e e kR L Compression
Ao — — ‘ in concrete

When a concrete beam is prestressed, all the concrete
acts in compression. The off-center location of the
prestressing steel causes a camber in the beam

-ff‘. = —

1 ﬁ-_l

P [ I 1 P \L \L Jﬁ J{ \L )L J/ \L \L Prestress Bendmg
& _ / _ - :
i + - ~
AN AN M . P
f » = — f = — Under loading, the prestressed beam becomes flatter,
S A but all the concrete still acts in compression, and no

cracks appear
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End
l l l abutment Steel tendon

Prestressing bed
(a) Applying tension to tendons

(b) Casting of concrete

Cutting of tendon

Post tensioned concrete after loading without cracks
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3.1.8 Creep
3.1.8.1 General

1.8
The creep strain at any time (f) caused by a constant sustained stress (o,) shall be calculated tn= 50 mm
from— 16
fo = agt®® fn= 100 mm [
E. =90,/ E, Pcc = ka2 k3 ka ks ke @ecn ... 3.1.8.1 ) 105+ 015t L —]
= 1.0 + 1126—0.‘0084‘,,
where ., Y | th= 200 mm
' I I
E. = mean modulus of elasticity of the concrete at 28 days Where tisin days |
1.0
¢ = design creep coefficient at time (f) determined in accordance with Kz / / //
Clause 3.1.8.3 0 o7 p0
06
TABLE 3.1.8.2 o4
BASIC CREEP COEFFICENT 0.2
_._--——/_/
Characteristic strength (_)‘,‘:')., MPa 20 25 32 40 50 65 80 100 o7 z o o a0 ! I o e
Basic creep coefficient (@ecb) 5.2 4.2 34 2.8 2.4 2.0 1.7 1.5 DAYS VEARS
TIME AFTER LOADING, f

FIGURE 3.1.8.3 COEFFICIENT (kz)




ks = 2.7/[1 + log(7)] for r=1 day

ky = 0.70 for an arid environment, 0.65 for an interior environment, 0.60 for a
temperate inland environment and 0.50 for a tropical or near-coastal or coastal
environment

ks = a modification factor for high strength concrete, which shall be taken as—
ks = 1.0 when f <50 MPa; or

ks = (2.0 — a3) - 0.02(1.0 — a3) /! when 50 MPa < £ < 100 MPa

the factor a3 = 0.7/(ksan); and a» is defined in Figure 3.1.8.3

ke accounts for the non-linear creep that develops at sustained stress levels in
excess of 0.45fimi:

ke = 1.0 when a;, £0.45 fomi

ke = l_s[;’* —0.45] when o, >0.45 fimi

e cma
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TABLE 3.1.8.3 Qﬁ%‘}:‘é @Q -

FINAL CREEP COEFFICIENTS (AFTER 30 YEARS)
FOR CONCRETE FIRST LOADED AT 28 DAYS

Final creep coefficient (j:c)

Tropical, near-

Je Arid environment Interior environment Tempf_zrate inland coastal and coastal
(MPa) environment environment
v (mm) fn (mm) fn (mm) fh (mm)

100 200 400 100 200 400 100 200 400 100 200 400
25 4.82 390 | 327 | 448 | 362 | 3.03 | 413 | 3.34 | 2.80 | 3.44 | 2.78 | 2.33
32 3.90 315 | 264 | 362 | 293 | 246 | 334 | 270 | 2.27 | 2.79 | 2.25 | 1.90
40 3.21 260 | 2,18 | 298 | 241 | 2.02 | 2.75 | 2.23 1.87 | 2.30 .86 | 1.56
50 2.75 2.23 1.89 | 2.56 | 2.07 .73 | 2.36 1.91 1.60 1.97 .59 | 1.33
65 2.07 1.75 1.53 1.95 .66 .46 1.84 1.59 1.38 1.61 .38 | 1.23
80 1.56 1.40 1.29 .50 .36 1.25 1.45 1.32 1.22 1.33 1.23 | 1.14
100 1.15 1.14 .11 .15 .14 [.11 1.15 .14 1.11 .15 .14 | 1.11
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TABLE 3.1.7.2

Ehf Joesy

TYPICAL FINAL DESIGN SHRINKAGE STRAINS AFTER 30 YEARS

Final design shrinkage strain E:S (x I{I'ﬁ]

Arid environment

Interior environment

Temperate inland

Tropical, near-coastal

and coastal

P environment environment
fh (Mmm) I (Mmm) fn (Mmm) fh (mm)

50 (100 | 200 [ 400 [ 50 | 100 | 200 | 400 | 50 | 100 | 200 | 400 | 50 | 100 | 200 |400

25 810 | 720 | 590 | 470 | 760 | 670 | 550 | 440 | 710 | 630 | 520 | 410 | 600 | 530 | 440 | 350
32 800 | 720 | 590 | 470 | 750 | 670 | 560 | 440 | 700 | 630 | 520 | 420 | 600 | 540 | 450 | 360
40 790 | 710 | 590 | 480 | 740 | 670 | 560 | 450 | 700 | 620 | 530 | 430 | 600 | 540 | 460 | 380
50 780 | 700 | 590 | 490 | 730 | 660 | 560 | 460 | 690 | 620 | 530 | 440 | 600 | 540 | 470 | 390
65 770 | 700 | 600 | 510 | 730 | 660 | 570 | 490 | 690 | 630 | 550 [ 470 | 610 | 560 | 490 |[420
80 750 | 690 | 610 | 530 | 720 | 660 | 590 | 510 | 680 | 630 | 560 | 490 | 620 | 570 | 510 |460
100 740 | 690 | 620 | 560 | 710 | 660 | 600 | 540 | 680 | 640 | 580 [ 530 | 630 | 590 | 540 | 500
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Sample Bar type True dinmeter Nominal dinmeter Length Cross section
NO M T All Cow’
o | Lo Cm Lf  Cm
1 s | s s 0 | 109 T 019625 |
‘ 5 5 5 10 108 019625
3 - S s 5 1 11 . 0.19625

MECHANICAL CHARACTERISTIC:

Sample Yield Load Ultimate foad | Yield strength Ultimate strength % of elongation Steel grade Bending
KN KN Kg/em? Kg/em® . | furee (KN)
1 33.5 37 17070 18854 9
2 34 38 17325 19363 8
3 33.7 37.2 17172 18955 1 o

S = smooth bar D = Deformed bar
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J Split Pocket Former
~ and Intermediate Anchor
2

Plastic Support Chair with
. optional Support Bar

Tendon Tail

Former with
2-piece wedges



&S S b S

Gy LIS U2 4 plosws Slegs do b5 05 S5 5l 65 el sl (25 B Slides (LG 51wy
a0 5 O @ ligd Lawgs BIS gz s cpl o S | BN g Sy alols b oS
sl o (bOneded) Soics U LS, LS Masl a0 o 4

4 by e Glacysgase il ol g aule wiliy Hlaw b Ol g ol loww Jolis cunsl oo légo
D950 554 38 Slegs (gl (o953l olge

395 5158 039 +1F0 Sl als Sleww slge 4y o s

898 YV 51 jin wls olegs  Yo¢ jtaes wub Lacel slos ©legs 10,5 sy > 0



\ " 1
\ l{illlllll'\ll ll\l\\\\\\\\\\\\J\\\\\\\\\\'\\\\\\\\'\\\\ :

Bt Manan” ¢
R |
% ~
&

!

119919 0}0’0’“‘.'.'

l'lfliwmmmnhw

[




& S (39 b

Cewl ol 3 ol g0 py Caglie > yiinn Gllasi]l obx] ales 5 Lols LYo a4 Sl 28
5 BB G Swer 89 w2 07 SV i ) 0 G BU pes sbaddle Bl Slegs
2wl oo (Unbounded) Saius oo L1 LI o las 04> e

QS g0 S Sy B 590 9 I o (LU (405 S5 5l (6 S el (sl (8Blge iz yo









S S 590 g (S dwx b sla LIS anslis

2 O oghie Jie i 4 oo pS bagi badS (SaStn 95 Stz g oS )
4 elegs 5 P o (Swinr abiwgts 08 5 055 Ly @2 Wl oe 55 ( Sdz shls Gla LS
o3bw 9 Jaiie (xo & S bawgi Wlgioe 958 097 9 p 50 0 S RV 4 ST 05 Jae

(overload) s, b5l 55,5 wlo,b il cos o Sorw b glo LS 6lls 00uiS ey 3 Yool

silee Sglie 5l i (s ol b Cwglie g wiS oo o (Fotns W86 00niS g 50 5l e
Abloe aline (S s Sl LS gh)ls 00niS






!

—
-~

i

kis)l e

v, >
L )

\
A\

e

jis i

1y

u B
§ O
o B
o
o
)
=
o
=

e




Is290 o 205 sla S ey

2,5 052y HleiSlus (g ym 5l e B oS el (g 4 dgame gl (e 5o T

il sl s Wlg o b 0,05 438, 4o [
Syls ool Glaged 4 5l ol b i o B T
] 6‘5[-.’.} Q‘).L:.& L ﬁ‘gﬁa’ ‘).?| )" ) Sl 6‘)‘3 9""")L’ o | 2

Telegram: @HosseinMoez Instagram: Dr. _H._Moez



Telegram: @HosseinMoez Instagram: Dr. _H._Moez



R PSS GREY REIL 2 QES I JRC R, JON IWRRIELY,

g pyY sl e plaxl 5 (6399 gl Slge ]S -
(Jooogd b 55 ol yoge) ly (iS5 i -
sw)lm‘ SYEY C}.bbu.u(s@&.wo 09 LM -
C35 ol cunglin (5 Sy iz

oKiws bawgs Yl 21 50 (g3, i plxil -

Sy R Al ye 90 (b (50 b 0 g 509 55
4 2T aiged g az s 5 oailgy 5 sl -
Celw VY (b oyli> g ,bo bol e oo Bld o,
a8 o SekeS 5 (BT Wigad Cuaglie S -
g b gilwalil ol g cuaS S axly Lawgs
a2 g oy sl ax i CudsS S (6,80 -

55k plil g g0 4 Jlol Zgr ol Il




Concrete Temprature

100

-10

(b @D ,be b sysl Joe

o -——
=
o
-
a

Time (Hours)

plnil oo g2 a4 1 Ol Jbu b (6l
(S)Loi»é &:4.409[.&4 M)Q ?’ )“ ’M“ :'“‘ Q‘gSLSO GQ);
Sygl Cawods el YT oo jo 1y 059, YA 45
B lame SO 0 1y oo Sladad g, opl o
oSS w9 o0 By F o) JBl )l e ysbas o
D gueno



e 361 (sles (i

2Ty S Ay s B b 6,100 090
Qﬁ-‘*’g" L)"S"’“"
0y 9 i Oy Sl dm g (9,5 e85l RS al> e )

\Te U cllds 0g Jb ) oo Sley Soe Wb ,‘Q‘ Q"J/j
A S '(d'.‘:"'ﬂ‘ Q:;.g;) Q).:if
\ \ . . " .
e e, bl lase &)l ax 0 18 l> a0 obsgl A -Y

by g oy L) i Ol dz o a0 5
| ] B Dy oY Gyl as o iSlas @ oo ,S
t, t, ts t, time

, Sl 4z Sl ol ax e iSlas Ayl Y
) A5l e a5 Coll sadiine oy ok (gl Yaara
MQGQ U’“’QLY < Q“\-f‘)



v Ui e s e ey sy b

BRITISH STANDARD

Precast concrete
products —

Beam-and-block floor

systems —

Part 1: Beams

e o S

w7 o el sl ls T

ACI 318-19

An ACI Standard

Building Code Requirements
for Structural Concrete
(ACI 318-19)

Commentary on

Building Code Requirements
for Structural Concrete

(ACI 318R-19)

999999

(gu) )

M ey

! 3yt
I:hmkqnbhr'ﬂrn Rl
ol S5t e ezl
Iranian National Standardization Organization Il

a2 8 1Y Cand — Sgb 4z i AR
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Joist and Block Roofs- Part3: Prestress
joist- Specirications and Test Methods

ICS: 91.100

(e == o5 laga o 5 lghin 51yl sledat y
— keSS Iy s W
| 2~

4- BS EN 15037-1, Precast concrete products — Beam and
block floor systems, part 1: Beams, 2008

5- ACI 318 — 19, Building Code Requirements for
Structural Concrete, 2019

6 PCI Design Handbook, Precast and Prestressed
oncrete, 7t Edition, 2010
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Dimensions in millimetres — reinforced concrete or steel support: class A: b= 20 mm

class B: 5= 40 mm

— masonry support: 5= 50 mm

BS EN o,lastisl gub ax> 15 pois alals

a) beams with protruding reinforcement b) beams without protruding reinforcement
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BRITISH STANDARD

Precast concrete
products —
Beam-and-block floor
systems —

Part 1: Beams

168 91.100.30,

NO COPYING WITHOUT BS] PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW.

BS EN

15037-1:2008

—
British Standa
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FIA

Due to

Direct Load Effect

e 5 ol 5B

= b Jsal o

K R O R O

Eccentric tendon

e e T T S

Beam Eccentrically Prestressed and Loaded

Fey/I My/I
Fec/l
Prestress Due to Prestress Due to External Due to Eccentric
Eccentricity Moment M Prestress and

External M

Stress distribution across an eccentrically prestressed-concrete section.
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Hominalldimensions in milimetres:

Annex C
(informative)

a) case of isolated beams

Monolithism of composite floor systems

C.1 General

The design shear stress at the interface should satisfy 6.2.5 of EN 1992-1-1:2004 with the values given in
Table 3, for all loads applied to the floor. b) case of twin beams

=55

The calculated shear sirength of the composite floor system cannot be greater than the shear strength of the b
monolithic slab with the same characteristics, and not greater than 0,03 f.

NOTE A calculation per phases may be carried out.

c) case of beams without lattice girder and without web

When connecting reinforcements are necessary, they are arranged on the end thirds of the beams.

Figure C.1 — Definition of the effective contour of the interface
(the effective contour, b;, is hatched)
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Load A\ Ultimate  Prestressed

Reinforced

Senviceability

—I

Camber due to prestress

—

Deflection

BEs Nl B

Dol (oo dumolis 00,550 S 5 adade g 60 0 00 >y s O

Lol 33 JralS S cotee Jole (S0 Gl (95 O

Table 1-2: Maximum Permissible Computed Deflections (reproduced with permission

from ACI 318-08)

elements not likely to be damaged by large deflections

Type of member Deflection to be considered Deflection limitation
E'I(aétiﬁgfgggtarsntgpg:‘;tgwyg':'rgiﬂg&?sgig:nrsmonstructural elements | | mediate deflection due to Ive load L L1180
E&g‘,’;ﬁo”ggifgﬁg“ 5 lgt,‘ggrgg,gg{,‘:,{‘:"”ct”’a' elements | | mmediate deflection due to Iive load L £/360
cement el o e damageay rge oecions | o sy o s B T a0t
Roof or floor construction supporting or attached to nonstructural | deflection due to all sustained loads and the immediate 112405

deflection due to any additional live load)

those being considered.

does not excaed limit.

*Limit not intended to safeguard against ponding. Ponding should be checked by suitable calculations of deflaction, including added deflections due to ponded
water, and considering long-term effects of all sustained loads, camber, construction tolerances, and reliability of provisions for drainage.

tLnng-term deflaction shall be determined in accordance with 9.5.2.5 or 9.5.4 3, but may ba reduced by amount of deflection calculated to accur before attachment
of nonstructural elements. This amount shall be determined on basis of accepted engineering data relating to time-deflection characteristics of members similar to

Fimit may be exceeded if adequate measures are taken to prevent damage to supported or attached elements.
SLimit shall not be greater than tolerance provided for nonstructural elements. Limit may be exceeded if camber is provided so that total deflection minus camber
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BS EN 15037-1:2008

EN 15037-1:2008 (E)
ML?DO LS‘)" Gla.g‘g) —
_Annex_L rr J O
(informative) S ¢ 3 plga slao jeue
Acoustic insulation 9 Raw o> ookl 5
Byls 0gzg oyl Cwlbs
L1 General G"L"" ‘U“’LA)‘ ‘obu‘ B
Acoustic performances depend on the finished floor system. Without applied ceiling, and with or without O‘ JA-Q 4-9 Lg )J &30

plastering in lower face, beam-and-block floor systems get slightly lower acoustic insulation (up to 4 dB) than
that of a solid slab with the same mass. depending on the hollows of the blocks.
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JOINT RESEARCH CENTRE

JRC Scientific and Technical Reports o 00 & PO 00 00 00 ©
) e ) S (B8 ) 880 Js55 Jol o
: o = 00
- _ Design of floor structures for human
induced vibrations

M. Feldmann, Ch. Heinemeyer, Chr. Butz, E. Caetano, A. Cunha, F. Galanti, A. Goldack,
0. Hechler, S. Hicks, A. Keil, M. Lukic, R. Obiala, M. Schiaich, G. Sedlacek, A. Smith, P. Waarts

Background document in support to the implementation, harmonization and
further development of the Eurocodes

Type| Damping (% of critical damping) Ls’o‘)'é‘" O °
Structural Damping D,
Wood 6% . e
Concrete 2% (5‘33'0 |°)'> U"'"’"
Steel 1%
Composite (steel-concrete) 1% .

rsb S s
Traditional office for 1 to 3 persons with separation walls 2%
Paperless office 0%

Open plan office 1% OS - RMS9O )"QLQA (.J.»..o.““g’; °
Library 1%
Houses 1%
Schools 0%
Gymnastic 0%
Ceiling under the floor 1%

Free floating floor 0% Y- wl_*_,)‘ JB_:_Q J_,[_g d=> "yt 2

Swimming screed 1%

Total DampingD =D, + D, +D

Telegram.me /hosseinmoez Instagram.com/Hossein_moez  jxe (s 5o



o &S (6595
-

-

b ! 4l u*" sl Codguse o JM (8 axbo Jgo d;LL:.a (_9{‘).:.4 O‘)',:.a
30 G i alwd 9 6,8 blil 4 bewe ules il sales Sl 7k 0 olgl

) N N N Y T Y

.

il 00l Il 05 sla Jloges

S
5 0S-RMS,, Function of Floor
g 2 = =
g E E 2 L § £ o @ =
b= 4 3 i 5 = = c g £ = T = t
& & 5§ 3 =2 &z 8 2 £33 8 8 & 3
2 O $ g = =& 5 2 5 2| & T § b
o
5 3 %8 & £
=
L)

A 00 0.1

B 0.1 0.2

Cc 02 0.8

D 08 3.2
T T 0 E 32 128
Modal mass of the floor [kg]

F 128 512
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polie ATC Design Guide 1: Minimizing Floor Vibration, 1999 |l stws ilas
el ol ol o S alas )| ol alis

. Dancing and Dming (ao/g -O 02; f 3 Hz W, = 12 psf)
Heavy Floor 100 psf .
Medium Floor 50 psf 8.3
Light Floor 20 psf 12
Uiy Concert or Sport Bvet (ao/g =005,/= S M =305~
i PSf 5 = s
hghtrléérzopsf = e -
Aerobics only (a,/g = 0.05; f= 8. 25b Hz, W, = 4 psf)
Heavy Floor 100 psf 8.9
Medium Floor 50 psf 9.4
Light Floor 20 psf 3
“‘“b'“w“’ﬂdﬁ Lifting (ao/z - 0.02; f = 8. 25"Hz,w “25ph =
Heavaloor 100 psf B o = .
Medium Floor 30 psf e s i B e S o e
Lnght Hoof20psfs = & —" 8 = = B oo o0 o0 s e s orie o

a. Assumes fixed seating (see footnote to Table 2-4)
b. Sometimes governed by the second harmonic, f = 5.5 Hz
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E Deck Property Data

General Data

Property Mame
Type

Slab Material
Deck Material

Modeling Type

Modifiers {Cumently Default)

Display Color

Property Motes

Property Data

Slab Depth, tc

Rib Depth, hr

Rib Width Top, wrt

Ribr Width Bottom, wrb
Rib Spacing, sr

Deck Shear Thickness
Deck Unit Weight
Shear Stud Diameter

Shear Stud Height, hs

Shear Stud Tensile Strength, Fu

TIRCHE25PT] |

Filled

CONC

OTHER

Membrane

Modify/Show ...

Change...

Modify/Show ...

E e
5 Jen
R
12 cm
cm
cm
R
(5 Jen
am
57— Jhopiens

Cancel

wird
| L] te
hs hr
Sr wrb
Filled Deck
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(s39)| Fy<420 MPa ) 6dy('s> 5T 5 )
$<J Fy2520 MPa [:) 5 dy (52 35T )

60y (o= 55T 59 )
(150mm

_4,_[ \:Y/L

(fawgis)

19 Oy @ Camae

d/4
< Nb(g’ﬁb 29la T Jad )

300 mm

2ady(oro )
(529 3 Jawgin)

S 9 Sk kel

095 § i3 ) Lo S5 Juolgd #

P'.,.-""

"

4/ <50 mm
|

J..a‘ oo‘)‘ ETTC Y'Y W );;5.5

K s<d/4
Based on shear:

2h

bugio oy 4 4z L
il e Gl Y
ol poe el %
Sgels alols  JBlas

(50-5)/4=12.5 cm
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