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Contribution of early thermal gradient within final set period
and curing methods on ordinary cement concrete compressive
strength with the aid of maturity concept
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Abstract

The present research aims to study by using maturity concept (due to internal thermal for
concrete with its age) critical effect of early thermal gradient during final setting period on
ordinary cement concrete compressive strength of Standard cylindrical @ 150 * 300 mm
concrete sealed specimens (( content by weight 400 kg/m® cement) subjected to a temperature of
4°C for the duration of final setting times ( 6-8 hrs. ) then later (removing sealed) on to standard
temperature of 20 °C for the duration of 1 to 360 days at moisture and air cured conditions to be
finally tested in compression at the prementioned dates . The same procedure was exactly
repeated but the concrete specimens subjected to 50°C at the final setting times . The final
outcome showed that generally if the maturity values least fluctuated due to each others and
more regularity during first three days , upper later compressive strength . development in
strength was slower for the specimens subjected to 4°C than those at 50°C at the initial setting
times but,beyond the age of 7 days until 360 days the compressive strength gains more in
strength for the specimens subjected to 4°C than those at 50°C as compared with same mixture
subjected to 20°C .
Keyword : early thermal gradient, maturity, initial setting , concrete, strength
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el A e Tala s B ) pall ey pmlaaily el - KA peall aie ANe i laie el JE 10
ARl s el cnla al T Lol e "da s s oloall cila py (alednl LA T paall Tala e AT puats ¢Sl

L Aadle Al

S\ & "ol eyl Jaee i ~JOAJ~11¢AGLA)J ol aie T aa Lk A 1]
"o&ally A gidl L) “Jane TJ8 WIS "Ulle gl..z..'a}ﬁ e ualed el I WK sl s ae 3 12

. T
ASTM C33-08 4 a3 diual gall Canea s priunall ol il Julatll k532 (1) b Jsaall
5Ll &y giall At Jaiali fpulia
AR B el AT 3 5al (mm)
* pastoall o115 Ll ol AS?,S\X,' £33.08 ASTM E 11-08
100.0 100 9.5 (3/4-in)
97.5 95- 100 4.75 (NO. 4)
90.0 80- 100) 2.36 (NO. 8)
67.5 50 -85 1.18 (NO. 16)
42.5 25- 60 600-um (NO. 30)
17.5 5- 30 300-pm (NO. 50)
5.0 0-10 150-pm (NO. 100)
ASTM C33-08 S 53 fiual yall lisks ( pamall) il 1S 18l Jilatll 455:(2)8, 2l
3Ll 4 gaall At Jasall Cpulia
; . A sl 3T 35 (mm)
* pasid) paalls ] ol As?,s\l,l 3308 ASTM E 11-08
100.0 100 25 (1-in)
95.0 90 - 100 19 (3/4 -in)
375 20 -55 9.5 (3/8 —in)
5.0 0-10 4.75 (3/16 —in)
25 0-5 2.36_NO8)

Zia) sall illae Ll 7 i) S0 [ [11] ] (ASTM, C136-08) 4 5aY) abual sall {53la (g 23iiusYLy dny y35 5%

[12] (ASTM, C33-08 4y Y

"y el adladl a8 Aie YT Crtand dileasl 4l jall | pailadll A all =il (3 )ad ) J g
e Ble) ke LSl 5 400 8l (i & D (3 )ad) dse
Canll o) ) (8 ardival (dnledadl Apre-adled) 4ihill puSe-" 4t S

& sk udll asdl)

lie Yl cuanyl

Limits(%) ((Valug (il ds 45l jaill (ailadl)
4adial gall s
(1984/5)481 jall
488y (45 ) g Jay 95 minutes (Aada) Ay elulall

acls (10) o= Y

380 minutes(6§ hrs)

(A=) el elulaill o

MPa (15 )oe J&¥ 19.2 MPa o5 (3) e Bliai¥l Za slia
MPa ( 23 ) oe J&Y 29.8 MPa a5 (7) sexs aliai¥) da slia
---------- 43.1 MPa 52 (14) sen Jalaai¥) s glia
----------- 2.23 MPa o2 (3) e 201 A slia
----------- 3.1 MPa p32 (7) e 2801 2 slia
____________ 3.92 MPa a5 (14) sexs 250 4a glsa
0.24 Agnldll 43 gll
(%0.8) e 23 0.2 (mm)2aaill

143




2017 / ale / GGl sanl) - yée Gualdd) Alaal) — dpalad) o3 S daaly Ay

10 % Maximum 5 ) Jaie e il 4au)% 4a s2ill
((BS.170
230 o= JsY 296 " Blaine " kg/m2 4. saill
(saliie Y1 eyl
: Value( . : .
Chemical %) Limits(%) Chemical Value(%) Limits(%)
Composition (;;‘;\J?)\ S“;\ Comp;onent (1984/5)48) yall 4dial sall oo
Si0, 206 | - CsS 36.28 | @ -
AL,03 551 | = - C,S 31.69 | -
Fe,O3 396 | ------ CsA S —
CaO 57.23 | - C.AF 16.78 | = -
MgO 2.44 5%> L.S.F 0.8422 0.66 — 1.02
SO; 2.33 25 ‘ glt't'i‘(’)n 177 |
Free Lime 045 | e | e
Loss On ignition 2.85 4%> | e
Insoluble residue 0.15 <15% | | | e

ATl Ayl s Lol Ll 5 i DA e (5l ym T Alla JSI 2 3Lail shae s Ao ) ALIAY Cas (4)a8, s
CMY\)LMY\ :LAJGAUAQJLAQ\}

( 75 — 5_\.\U C‘)E:‘) 3?\("’.'5 400 gSJL,.‘S“—\}[i my\ & sina ¢ claloaa O‘}%‘ . i—u; ( 1Cemet : 1.55and : 3Gravel : 0.48Water)
g3 ¢ al300 i) ale 150 ki Aiama Al Al shan) Gl e ASulSaall 351 5ella gLl (seC) 465 30 3215 ale 100 )
Gl 8-6 el clulall 3aa) i sida
= = :; 3 3 - i i
. 7‘ 4 ) o = O , 3 )
11) %; g‘ 33 i 3 4 j & 1 @
) o) Qo]
16 2 2 2 2 2 2 2 2 020a=
16 2 2 2 2 2 2 2 2 0204=
16 2 2 2 2 2 2 2 2 8044
16 2 2 2 2 2 2 2 2 8044c
16 2 2 2 2 2 2 2 2 850ac
16 2 2 2 2 2 2 2 2 8504
96 12 12 12 12 12 12 12 12 &}A_;Ai

Cement1:) R_ujjl\ ,Mi &l 4_}.11.....)31\ ddalall (MPa) 82~ 5 Lﬁ).x\ ¢ Jaleasad ‘)!\ Ao glia o gad C_'L”u (5)?§J Jsan

Jea Jalus Jazas 5 (100-75) mm J s (400 kg/m3) e s sisws (Sand 1.5:Gravel 3 :Water 0.48
Jadl sy 0.6 MPalsec

252 90 56 28 14 7 3 1 adalall
MPa | 43.65 | 4249 | 4054 | 30.56 | 28.27 | 229 | 1491 | 020a
MPa | 32.81 | 31.89 | 30.97 | 29.43 | 25.62 | 22.46 | 15.63 | 0204
MPa | 48.38 | 47.28 | 446 | 35.27 | 33.14 | 20.72 | 14.66 | 804a
MPa | 3525 | 34.29 | 3271 | 28.62 | 25.06 | 19.1 12.5 | 8044c
MPa | 30.55 | 29.98 29 2425 | 2224 | 16.8 | 12.32 | 850a
MPa | 27.27 | 26.79 | 26.22 | 2352 | 21.75 | 16.35 | 11.81 | 8504
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Lo glia ) e VAL ST 4l Al 2 3laill Jalicaiy T de slaal 4 siall dpasll (6)ad ) Jsan
oo J9 bl yeall A8y ylay Lidd Aadlaall dues jall Aalall Lliuai|

o2 90 56 28 14 7 3 1 adalalf

% | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 020a=

% 75.17 | 75.05 | 76.39 | 96.30 | 90.63 | 98.08 | 104.83 | 0204=

% | 110.84 | 111.27 | 110.01 | 11541 | 117.23 | 90.48 | 98.32 | 804a=

% 80.76 | 80.70 | 80.69 | 93.65 | 88.65 | 83.41 | 83.84 | 8044<

% 69.99 | 7056 | 71.53 | 79.35 | 78.67 | 73.36 | 82.63 | 850e=

% 6247 | 63.05 | 6468 | 76.96 | 76.94 | 71.40 | 79.21 | 8504=

Ll dadlie ) e JS Ak IS Lbary da slial 9 da sliall (LuiS) dui (7) a8 J s
e IS elally arll 48l Ll Axllaall Zpma alf Adala)

s 90 56 28 14 7 3 1 adalal

% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 | 020a=

% | -24.83 | -24.95 | -23.61 | -3.70 -9.37 -1.92 4.83 | 0204=

% 10.84 | 11.27 | 10.01 | 1541 | 17.23 | -9.52 -1.68 | 804p=

% | -19.24 | -19.30 | -19.31 | -6.35 | -11.35 | -16.59 | -16.16 | 8044<

% | -30.01 | -29.44 | -28.47 | -20.65 | -21.33 | -26.64 | -17.37 | 850a=

% | -37.53 | -36.95 | -35.32 | -23.04 | -23.06 | -28.60 | -20.79 | 8504=

Ll da sl ) il jall cillalall Lleaili da slaal 0 da slaall caluiS) daus( 8 )a ) J s
elally jerdl 43 Hhay Ll dallaall dnas jall Adalall La gy 28 yans

s 90 56 28 14 7 3 1 FARY

% | 107.67 | 104.81 | 100.00 | 75.38 | 69.73 | 56.49 | 36.78 | 020a=

% 80.93 | 78.66 | 7639 | 7259 | 63.20 | 55.40 | 38.55 | 0204=

% | 119.34 | 116.63 | 110.01 | 87.00 | 81.75 | 51.11 | 36.16 | 804e=

% 86.95 | 84.58 | 80.69 | 70.60 | 61.82 | 47.11 | 30.83 | 8044<

% 7536 | 7395 | 7153 | 59.82 | 54.86 | 41.44 | 30.39 | 850e=

% 67.27 | 66.08 | 64.68 | 58.02 | 53.65 | 40.33 | 29.13 | 8504=

L}GAL;})A;dﬁ@uﬁmdgkmyiaﬂu%aﬂgdig_ms;\a@(g)e@dﬁ;
Al <0 gy 28 yamy Lalacaiyl

e 90 56 28 14 7 3 1 adalalf

% | 107.67 | 104.81 | 100.00 | 75.38 | 69.73 | 56.49 | 36.78 | 020a=

% | 105.94 | 102.97 | 100.00 | 95.03 | 82.73 | 72.52 | 50.47 | 0204=

% | 108.48 | 106.01 | 100.00 | 79.08 | 74.30 | 46.46 | 32.87 | 804e=

% | 107.77 | 104.83 | 100.00 | 87.50 | 76.61 | 58.39 | 38.21 | 8044c

% | 105.34 | 103.38 | 100.00 | 83.62 | 76.69 | 57.93 | 42.48 | 850a=

% | 104.00 | 102.17 | 100.00 | 89.70 | 82.95 | 62.36 | 45.04 | 8504c
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A8 5 1Y) bl Jals Y Jabaa g s (5 bamal) ol ai¥1 (10 )ady Jsaa

& bzl Cal syl (M pa ) bl daslic 3dalal
5 (y)GSou (x) 224
0.74246212 44.7 43.65 020a=
0.219203102 33.12 32.81 0204=
0.360624458 48.89 48.38 8040
0.862670273 36.47 35.25 8044
0.558614357 31.34 30.55 850pc
0.424264069 27.87 27.27 8504
0.98544026 r* Ll dalse g 10 1
__ Ex-D-9)
; 2= D22y - 372 R
(Ag saall (358 LAl (and ) LY dlianiuall Lbeasyl daslia il (11)ad) Jsan
e 360 180 90 adaldl)
MPa 46.75 46.40 44,70 0202
MPa 35.71 35.31 33.12 0204=
MPa 53.08 52.15 48.89 8040
MPa 39.45 38.59 36.47 8044=
MPa 32.15 31.78 31.34 8500
MPa 28.37 28.32 27.87 8504
60 !u,m. )wl.gva\y,{gxuau\zm,uw&zam[
1 o
n; (© 40 2“‘.5&‘“
= % 20 Ll
4 e
4 o T T T T T T T T T T T T T T 1
L9429 awe
70 Lilual il
60 R*=0:.9504
/‘f"/__/;/’_—sz - 0.9603
3 50 — R2=0:9528
:‘5* R?=0.9641
T 40 sy
§ W R?=0.9389
3 30 - ® p:-9
g
Z 50
Yiae m Y4 A Yefac
10
0 T T T T T T T 1
0 50 100 150 ( ags) 4BQ0AY s 250 300 350 400

“ekiie Yl eyl ey cidalall (1-360 days) Al bl eedl — Lalecaill G glie A | B8 ) JSG
4.20.50°C 5) s s Al clulaili sy A L) dallall
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