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Properties of fresh concrete

introduction 4e3idl

uia;.ﬂqu.\c_mb.d\a\_m}“ujm h)u\hmﬁj\umju@‘m‘d& Cba\u::u}l}muyjqd\ujullﬁ.d\
cm‘dﬁ’ﬂ‘dhﬂuﬂ‘um;dpu\%GWDJML@AMHMMMPS\LJ\U“\JD&LS
Dol Al 1ol e s pge il el 50 boall 191 AL ALY A g¢ ol 2y (Selis 8 Y 6) L st
long —term performance Jishll 2¥1 e

O 1 A Alad S A sl il e (5% Lo 31 e ibnte L LY 5 el st il o
AA‘}(\L.\AJ 4.4\_10‘)‘9_.4.1 MN\L@.&\PQ\ MJDJMUJ&JJJMMMJQ\ u\_lu_u\b\.‘.a.:\g)j).al\
uz.jan d;t_ud_,mu\ sl il 5 SETEQEITE R TR, -
salall (sl 8 93l ale & daad sy )M (principlesof rheology)
(the science of the deformation and flow of the material )

general behaviour aldl i patll 1.4

Al 2l 4y o il g el Lol Jladll agill ) sdanye Tkl Ll AN Cam e Galelatall g Jalal dylee 6] poa
(harsh) s Leil e Al all Cia 5l Jantind 28 aul g (530 o (o8 Aot I AEN | A ol sas Ll e
OSan Vg il el dslina oLl oda o5 (rich) 4xie« (stiff) &8s« (lean) 5%« (cohesive) ASulaiac
ey el AMe L M Al al sl of8 ¢ Js A e | A8 5k b iyl o) Ll (quantify) a5

P LS Lda

Fluidity or consisty ol gl ol Al |1
L Bisia B gl 4 3;;@@“c_,d_nggbgidquw\gbmybujmﬂsjﬂ\a_mwgﬂwswh._%
Al oh L€ A gy (53 (o Y el Al g Bl ALY o e ellDU il jalle QB s e
| Bl 5 o) A4S e Y

‘ cgongnpactibility zlexi¥l o) pa N A8 2
Y (Ao a8l A 5 98 o) g A 5Ll g Al Alee J3A 40l 4l (air-entrapped) us seaall o) ¢l IS
. (Vibrator) e Jia ¢ Jarid) a1 lea Ao g

Stability or cohesiveness <lulaill 5 4, ) i) 3
M aall AL (S8 Y Of g Al ¢ JUal Qi e dabiie g duilaie AS 35 Gf cang Al yal)
. 3l SN e el us

351 . (workability) Jeesill Alld \gle Sl Apala A Glaaty coa )l A8 5 A gaudl ¢ il g1 il sl
Lot g il 8 3aa ol iy a3 A g Glaa o Glias YL




NN\

Jay 1l s gall f Ay ydall Aol Al dpealss & Janoscl) 416 6 (ACT committee , 116,1990 ) i o -
el g Ly ¢ Lona ¢ Lehala (S Lgma A a5 A saall 2aa3 A

o Jaiill LlE dpals o8 (American Society for Testing and Material , 1993 ) <o
, owilall las JaF e 4y yall Al jal) Jaglt dpeSl Aaalill dallaall o sladll agall pass

s Alell Jascdal) 405 130 (1) Aadledll 5 uall Jed (9583 (e ) Gaaill 416 3 Al Jal) ¢ ddle by gacay -
U gl e g o /5 3o sbie o Jgamall sias Mt (elall (5 sin 33l o Uil daas Sloe Lo Jpmal) o5
A Jlain Leall @805l 8 c¥Lal lef 8 8aelise ) 55 < s AEU i lall 5 Aol e ) citaldll,
o Ledde 3 sl Jal gall g Hal sal) agdl Aals ellin 0S5 @l ¢ cpdladll Coall o A liall e Ua g1 Gl

AR st diles e e 3 sp JaacSill A 5 Ao glEd s 05158 AP

oy el A8 W (ge ¢ 585 Al 30 (e Lans (% 80-65) (s olae Al 2l gl (B g pme 5a LS
Jela (5 AUy Citand) e s (% 50 — 30 ) o S JEdly (b A ¢ el e 5o A
el (e il i LIS (K1 ¢ dalisa alaaly ddlle il S ABMe Ll Al Al jAl 5 A5 sall ¢ Ctan) Aiiae

Measurment of Workability Jadill 48 824 —

Rheology Properties 4 sl pal531.2.4

8.l a1 o585 il o le a4 25l sl
O A8l Agias ¢4 &l < (Rheology is the science of deformation and flow of matter ) =

Oboall ¢ saine o (time) <8l 5 (rate of strain) Jxi¥) 4e yue (strain) ¥l (stress) SeaY)
L Jleii¥) da g alga I o AR A ALaialY) 0 i<y 138 g6 S all

O A8l il L gumd ¢ (theological principles ) 4 stV salae Gl collaty Jilu @Y Ol @bl o jlall iy el
Olaoall Asie dld eayLaldiely ¢ (rate of shear strain) =il Jlaisf de yu g (shear stress) oadll gl —
Ol olea Lea s (viscometer) s (theometer ) lasaal) 3 542! ey 3005 <y 3 o | (flow curve)
o le st Y Loy g3 5ealsis e diliteplsifl an g 5aY OL<a Laaaa] Jleaai ol Jalall (DL
4l shusl 8 533 (inner cylinder ) Aulals &3l shul g o555 3 ¢ (concentric cylinder viscometer )
() Jsall sy, (outer cylinder) 4 s



G2

LSy Jd g (o A gna By oy Ay B O5S 1S Al a5 5 gall ¢ Ay plall Al 2l o e f Sl ple Gl a5
sleal (L o el Gadll sleal Laaie Jadi fay ol sall, (1.4) JS& e 7 sal (Bingham model)
uiﬁ QJQY\ Aga¥l aie g Q\.‘\.})ﬂ\ O Jatasly Q\ﬁﬁﬁ.\lﬁ: el g_qs,g L;.L“ ¢ (yleld stress ) 8}_‘4.:3\
o Gaya (slop) Jedls ¢ (shear stress) o=dl Mgal pe Lihad Ly 8 557 (shear stress raite) oadl de yu
ioalll da gl g g suadl) Sleal Lea 5 (Bingham) AU o il | (plastic viscosity ) Al As U Rty
Sgal Lo Y (5 (] 55 3 88 Vo Ay Jgustl Al DA (gl iyl o 5f 2p2n3 2y llne
(two lahaal (e opilai 5855 JEY) Ao 00 . (AW g aaly i allaty SN (5315 ¢ g gaad
Al Al e Al a3 g3 g de) ial o3 A gl Jo¥) SLasYl olie ol ) Jaie iy =3l data points)

. (two —point workability test) Ll o cpihadil) 5d Juse3al) L8 AR e

Bingham behaviour: T = T, + ey
T, = yield stress
p = plastic viscosity

tan

Single —point tests 3aal sl (Aaill) dlaiill <l ;1881 2.2 4

w | Q\J\_}B‘Y\ O c.ub dac 3.}3\.&.5 d4%a B}Hi Jend g Lnd :\_u:h C’_a\J).LS = (Blngham) L;"uu el
Uanddad o aalgane Jaeis el s S, Leae yida J8 (e Jariul Lpcazy Ot (53 e e yia] Al
Ll c_a.'a\jl\ O . (single point tests) (BJ.;\)S\ Z\.A:\SM) ) Baa) ol Aaaill Clia g8 aus Qi SN Sayge 3 aal g
Al ln g€ La jUial a8 lia gl 338 (e Ay, A3 AN Ciaay 8 Baie LeiSlBaraa LS sl

- Coaill) (any Ualeall 3 5LEY) 4y o guag Ol (Ge 222 A (standard tests)

Al ¢ (2.4) JS3 (Ao ) pasdll i 8 LYl JeuY) pasill o (slump test) Jsbell pasd |1
Lo iy gl gl gy ol ol 00 Uy 3 By il aal oy 2s (8 At 3 gy
Ja g yaall KU ) e dilu Al 8548 g0 Aial Jplagll Jia) g o jati i) Al Al &
(shear oadll J glan | (?_\A18()) JJ.\ALAJ}L@MMG_&J:\_)M\ Blac MungLAJ\_}g_\i pic g
Sl Jsdaa, dimall 5 cuien) A8 G JI e aga 5 Ao s bays e 52 055 slump)
Al oy dgitall clia L) calala d\.,ulu\ 8aly ) e 2 o0 Sk ‘AUA e O8Sa (Collaps Slump)
La a5 1 phagl ay ¢ e Ol (o5 5f W) g pae g Jled¥1 sl i ) el el
i 4 G da gy 1aa Adladl el AU 03 il 1S i, (pLe250) (e ST (Y cilaa g Lk
el e Yay lalall 8 il A abes 5T G580 M) ¢ Ala Al (flow) JLai) PP VS
145 (slump flow test) =i ol (self —compacting ) el 485 clalall 8¢ ol 3, )Y
il e die ol pa)y 0v



U3

Slump:  British and European
standards

tv\ American
standard
300
200 {
1. The cone is filled with 2. The cone is slowly 3. The slump is
concrete in three equal raised and the measured using the
layers, and each layer is concrete is allowed to upturned cone and
compacted with twenty-five slump under its own slump rod as a
tamps of the tamping rod. weight. guide

True Shear Collapse
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Upper
hopper

Lower
hopper

App. 1 metre

300 x 150 mm
o cylinder

Concrete is loaded into the upper hopper

The trap door is opened, and the concrete falls into the lower hopper

The trap door is opened, and the concrete falls into the cyinder

The concrete is struck off level with the top of the cylinder

The cylinder + concrete is weighed, to give the partially compacted weight of concrete
The cylinder is filled with fully compacted concrete

The cylinder + concrete is weighed, to give the fully compacted weight of concrete

weight of partially compacted concrete
weight of fully compacted concrete

N0 gy kGO R0

Compacting factor =

(BS 1881 part 103 : 1993 ) uall ddle pand (3.4) Jsall
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Clear
perspex

” disc
&)
1

B vibration
300 mm
1. A slump test is performedin a Vebe degrees is the time
Tigid contairier Y {in seconds) to complete
2. Aclear peispox pcsc, free to covering of the underside
move vertically, is lowered onto of the disc with concrete

the concrete surface
3. Vibration at a standard rate is
applied with a vibrating table

(BS 1881 part 104 : 1983; BS EN 12350-3 : 2000) <« (Vebe) = (4.4) Jsall
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Flow table test v==~8 .4
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130
Dimensions in mm !4——»{

A, R T
I,

Hinge

r 700

1. A conical mould (2/3 the height of that in the slump test) is used to produce a sample of
concrete in the centre of a 700 mm square board, hinged along one edge
2. The free edge of the board is lifted against the stop and dropped 15 times

Flow = final diameter of the concrete
(mean of two measurements at right angles)
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Mix Slump Vebe Compacting factor
mm Sec

A 25 4.3 0.91

B 50 4.9 0.88

C 40 3.3 0.92

D 35 4.4 0.97

o Juanll ALE B0k ) s il 38 i il

by slunp: Mix A—» Mix D—» Mix C—» Mix B
by Vebe: Mix B— 5 Mix D—»Mix A—» Mix C

by compacting factor : Mix B—— Mix A—»Mix C—» Mix D
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Yield stress (t,) Cement content (kg/m®)

. 400

5%

2%  Microsilica replacement
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Load no. Slump (mm) g (Nm) h (Nm)
1 85 4.5 3.5
2 150 2.8 1.9
3 75 5.0 4.1
4 30 4.3 3.9
S 75 5.2 44 -~
6 140 2.9 4.1
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Yield stress

1

Normal

concrete
High-strength
concrete

Flowing

concrete
Self-compacting
concrete

il 2 e ilise g 5 A 515 (8.4) 3l
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Slump (mm)
200

150

100 |

50 s
No admixtures . s
Mix 2
0 1 1 1 1 1L ]
0 20 40 60 80 100 120
Time (min)
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