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Abstract
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This research aims to study the effect of mixing water temperature on the
properties of fresh and hardened concrete according to British Standard
specifications. The study was conducted by fixing the temperatures of solid
materials (aggregate, cement, sand) at approximately constant values, and
changing the mixing water temperature to five different degrees: 10, 20, 30,
40, 50°C. The mix with water temperature of 20°C was adopted as a
reference mix for comparison. The fresh concrete temperature was
measured immediately after mixing, the slump test was performed, then
standard test cubes were cast and tested after 7 and 28 days to determine

.compressive strength

The results showed that the fresh concrete temperature increases with
increasing water temperature, but the increase is less than the increase in
water temperature due to the effect of solid materials. It was also found that
workability (slump) decreases with increasing temperature. Regarding
compressive strength, the best results were at 30°C, recording the highest
strength after 28 days (31.05 N/mm2), while the lowest strength was at
50°C (27.90 N/mm?). The study recommended controlling mixing water
temperature within the range of 20-30°C to obtain the best concrete
.properties

Keywords: Concrete, mixing water temperature, compressive strength,
workability, hot weather, British Standard, reference mi
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Glelw 10 oo un Y delu 3.25 el il e
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21 2
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sals 1l L) 4-2

pe Ll LS U (AAial Jlatl) il i go (4-2) o) dg2>

(%) Sl A BRSNS Dl als (9) ol i Jika
(%) | (9) SIA (mm)

100 1.996 0 0 4.75

93.48 1.866 0.130 0.130 2.36
79.809 1.593 0.403 0.273 1.18
60.97 1.217 0.779 0.376 0.6

5.64 0.109 1.877 1.108 0.3

0.95 0.019 1.977 0.090 0.15
0.4008 0.008 1.988 0.11 0.075

0 0 1.996 0.008 Pan

o) als U 4y 580 (ol sl i g2 (4-3) Joa
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doe gl 486K
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(%) el 4 Dl sl Dl als (g) oad b Jaie
(%) | (g) S A (mm)

100 2 0 0 37.5

100 2 0 0 25

79.75 1.592 0.405 0.405 19
24.05 0.481 1.519 1.114 12.5

6.5 0.13 1.87 0.351 9.5

0.05 0.001 1.999 0.1298 4.75

0 0 2 0.001 Pan

Ol als ) &y 5udl) Gailadl) gl ga (4-5) Jgaad

2.65 e 5 280

%1.09 uabaiay)

=il Al Jad i) da glia ) LAY 4-3
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S S daslia | Jas (oaadl OJs | sl ) LEPN
L slia Lzl (KN) | =Sl | (mm) 3 yall
Ll | (N/mm?2) (kg)
(N/mmg2)
24.813 | 580.470| 8.690
24.58 | 23.656 | 542.714 8.488 66 el 7 10
25.264 | 568.349 8.456
24.143 | 571.013 8.501
28.33| 30.746 | 691.734 8.394 a5 28 10
30.123 | 645.610 8.596

(20) 51a da 3 ais haiual) da glie il gy (4-7) ad) Jsia
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S S daslia | Jas (oaadl 0o L 5l ) 40
4aslia ozl (KN) |  «=<dl|  (mm) 8l )
Ll | (N/mm?2) (kg)
(N/mmg2)
24.089 | 542.107 8.471
24.35| 25.248 | 568.073 8.428 68 el 7 20
23.715 | 533.596 8.452
29.289 | 646.421 8.530
29.26 | 28.341 | 625.650 8.510 a5 28 20
30.143 | 665.707 8.579
(30) Buladl da o ais baidal) da glia il g g3 (4-8) a2 J g
s S daslia | Jas (oaadl 005 bl | endl | 31 all 4
4a slaa Lszll (KN) | <=l (mm)
Lzl | (N/mm?) (kg)
(N/mm?2)
24.167 | 564.115 8.451
24.61 | 23.256|547.109 8.423 64 | L7 30
23.415 | 550.096 8.452
27.851 | 684.420 8.651
26.05| 26.141 | 650.080 8.368 28 30
pse
24.143 | 645.207 8.379
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(40) 31l da 2 sis bl da glia @il i (4-9) ad) Jgoa

daglia Lrall (KN) EETLA| (mm) 5yl
Lzl | (N/mmz2) (kg)
(N/mmg2)
20.502 | 448.232
8.575
20.17 | 20.463|445.545| 8.560 58 a7 40
19.531[432.472] 8.570
21.209 | 467.765| 8.565
22.16| 23.800|530.702| 8.568 a5 28 40
21.481|488.300| 8.495
(50) 31al da 2 ais baiual) da gl @il gua g (4-10) b Jo2a
Jau gia daglia | Jan ol BT Lagaedl | el | 3,0 all da po
daglaa Lzl (KN) EEPLON| (mm)
bzl | (N/mm?2) (kg)
(N/mmg2)
21.500 | 461.246 8.398
21.29 | 22.930|492.966| 8.272 54| Ll 7 50
19.432 | 435.279 8.209
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24.413 | 541.730 8.296

22.82 | 22.289|519.827 8.223 28 50

P

21.783|514.833| 8.368

pll 7 (A Jaiudal) 4o slie il (4-11) o) g2

Lo sl daslia | Jas (ol ST bl | el | 50 Al ds o
L glie Lzl (KN) [ Sl
Lzl | (N/mm2) (kg)

(N/mm2)

24.813 1580.470| 8.690

24.58 | 23.656|542.714 8.488 66 | AL 7 10
25.264 | 568.349 8.456
24.089 | 542.107 8.471

24.35| 25.248|568.073 8.428 68| a7 20
23.715 | 533.596 8.452
24.167 | 564.115 8.451

24.61| 23.256|547.109 8.423 64 | ALl 7 30
23.415 | 550.096 8.452
20.502 | 448.232 8.575

20.17| 20.463 | 445.545 8.560 58| aL7 40
19.531 (432.472 8.570
21.500 | 461.246| 8.398

21.29| 22.930|492.966 8.272 54| 7 50
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19.432 | 435.279

8.209

(a4 7) Al da o s die haiall daglia g gy (4-1) Jakada

(Bl 7 2 A gliiall g 3 ) jad) A 3 cy 4Bl a5 (Al ann )

a5 28 (b Ll daglia @ilii gy (4-12) &) d2

b e daglia | Jos (il OJs|  bsedl | el 3)allda

4a 5l Jaxal) (KN) [ Sl

biaall | (N/mm2) (kg)

(N/mm2)

24.143 | 571.013 8.501

28.33| 30.746691.734| 8.394 66 | o2 28 10
30.123 | 645.610| 8.596
29.289 | 646.421 8.530
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29.26| 28.341|625.650| 8.510 68 | o5 28 20

30.143 | 665.707| 8.579

27.851|684.420| 8.651

26.05| 26.141|650.080| 8.368 64 |~ 28 30

24.143|645.207| 8.379

21.209 | 467.765| 8.565

22.16| 23.800|530.702| 8.568 58 | ¢ 28 40

21.481|488.300| 8.495

24.413 1541.730| 8.296

22.82 | 22.289|519.827| 8.223 54 | ¢ 28 50

21.783|514.833| 8.368

(?3.428) 5yl _yad) %JJJ#&M‘LJ&A@&& (4-2)225.4

(ps2 28 23 dagliiall g 3 ) Al Aa pa (o ABNad) il g (s pna))
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da 0 LEPN LEPN LEPN LEPN el

50 5,,al | 40 30,8l | 30 5,al | 20 s5al | 10 5 sl ()
Lseda | Lseda | Dskedan| dLsedann| Dseda
il | aegld) | Aeadl| | aeed T
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Table 1 Concrete mix design form

Job tifle
Reference
Stage Ttem or caleulation Values
1 1.1 Characteristic strength Specified N/mm?at days
Proportiondefective ______ ~— %
1.2 Standard deviation Fig3 = N/mm?ornodats___ N/mm?
1.3 Margin ¢} k= ) x___ =____ Nmm?
g‘ocdﬁ:d  N/mm?
1.4 Target mean strength c ¥ +___=__  Nmmw
1.5 Cement type Specified ~OPC/SRPC/RHPC
1.6 Aggregale type: coarse Crushed/uncrushed
Aggregale type: fine Ceushed/uncrushed

1.7 Free-water/cement rato Table 2, Fig 4

1.8 Maximum free- Specified Use the lower value|

woter/cement ralio L

2 2.1 Slump or Vebe lime Specified Slump ) mm or Vebe time s
22 Maximum aggregate size  Specified mm
2.1 Free-water content Table3 —_— l kg/m?
3 3.1 Cement content a + r = kg/m?

32 Maximum cement
conlent Specified kg/m*

3.3 Minimum cement
conlent Specified

kg/m?
use 3.

€32
use33if > 31 ke/m?
3.4 Modified free-water/cement ratio

4 4.1 Relative density of S known/assumed
aggregate (SSD)
42 Concrete density Fig$ ke/m?
4.3 Toual aggregate content [«] - - = kg/m?
5 5.1 Grading of fine Percentage passing 600 gm sieve %
aggregate
5.2 Proportion of fine Fig6 %
aggregale

-
5.3 Fine aggiegaie content l X = kg/m?
Cs
54 Cua«seagxregaummnlj - -‘ kg/m?

Cement Water  Fioe aggregate Coarse aggregate (kg)
Quantities (kg (kgorL) (k) Wmm 20mm 40mm
per m? (to nearest S kg) ) %
per trial mix of m! - b

Items in italics are optional limiting values that may be specified (see Section 7)
| N/mm? =1 MN/m? = | MPa (see footnote to Section 3).
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