Hans Journal of Civil Engineering =K 1%, 2025, 14(10), 2412-2417 Hans XM
Published Online October 2025 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2025.1410260

1S 5ot 7K SR R 25 e HA 00 5 5 B S i
53

mF3E, MEE, HXER
R T AR, R R

ks H i 20254E9 H15H; FAHHBA: 20254F10A5H; KA H#: 20254£10H 20H

R

RFEVE B R EKVEE KA FRIREE LR FK AT S SR EREN WA, RFFFREN T EREED
MB-ERMR R X H SRR R . R RIS £ 2L0%. 5% 10%-. 15%-. 20%FI R &
BRI, & BB FIERE 7 DI ERE .. SRRE, BAREIRLRER AR A 28
A, FAK4H(MKO05, MK10, MK15, MK20) 58 B 5 2 #E 4 (PC) 43 A3 H T 11.98%- 20.22%- 26.77%
M14.50%. HH15%BEMEENERMR, BEE44.14 MPa. BERITEEHRE TRE KRB
Bi KUK AR TR . AT FU45 1 AR PR s R ACHI B RE . RIRR B TR T 3R 4R
A SCHE

KA

fimigt, EEEREKIE, VUERE, TUBeR, H¥Eke

Study on the Influence of Metakaolin
on the Short-Age Mechanical Strength
of Cement Concrete

Yanting Wu, Yufeng Tao, Wenyin Ma*

Construction Institute of Guangdong Technology College, Zhaoging Guangdong

Received: September 15, 2025; accepted: October 5, 2025; published: October 20, 2025

Abstract

To solve the problem of thermal cracks in mass concrete caused by the high heat of hydration of
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ordinary Portland cement, this study explores the influence of ultra-highly active mineral admix-
ture metakaolin on its mechanical properties. In the experiment, metakaolin was used to replace
cement at mass ratios of 0%, 5%, 10%, 15%, and 20% to prepare concrete specimens, and their 7-
day cubic compressive strength was tested. The results show that the incorporation of metakaolin
can improve the early strength of concrete. The strength of each experimental group (MK05, MK10,
MK15, MK20) increased by 11.98%, 20.22%, 26.77%, and 14.50%, respectively, compared to the ref-
erence group (PC). The optimal enhancement effect was achieved at a 15% dosage, with a strength of
44.14 MPa. The improvement in strength is mainly attributed to the nucleation effect, pozzolanic
reaction, and micro-filling effect of metakaolin. The conclusions of this study provide a theoretical
basis and data support for the preparation of high-performance, low-shrinkage concrete using me-
takaolin.
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FizR o AREG R FH @ AR 2h/K Ve (P » 0 42.5), HLMEREFRAR WAL 20 HHE R B v Bt R A AR A7, HEA
RAFIIHRAC AMRLE AAER A ROK 2 o AR HE AT ZE SR AL ST 0, A958R FHE S0 R 4F A,
HFBEH I A K, EELRI N 5 mm~20 mm, R E B 2720 kg/m?, FEEEH B BOERRFLBR %N 44.1%.
1 RE N ELA I R A R R RV 1 AR I o AR R KB R AR, ORI R 47 3 X
YD, AMPEERE 2.2, RMEEEN 2680 kg/m®, HEFUEE N 1520 kg/m?, TRREN 41%. KA (A BT
i THARMIEY (JTGT 3650-2020) [14], AIREG K FH 9256 %= 10458 H KK

Table 1. Composition parameters of metakaolin

®1. FERIRHEESY

Wi H IL A1203 SIO2 Fe203 CaO MgO K20 Na2O TiO2
PO m) GRS (CRE) CRLTE)  GEURE) R G G (SR
FE% 041 45.03 52.14 0.48 0.13 0.15 0.14 0.06 1.16

Table 2. Comparison of test results for cement physical performance indicators

2. KRR REHE RN I LB RIS EE

} PUESRE(MPa)  HLHT5RE (MPa) _
W5 KPS SRR g (mm) 41 (%)
3d 28d 3d 28d

26.6 50.4 5.5 8.2 2.8 6.5

R E IR A TR A A P+0 425
>17.0 =266  >3.5 >6.5 <5.0 >5.0
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AR EE L VOTIC A E, DU sl EBUCE MK S5 5T R BURERR SRR T 2808 04 5%, 10%. 15%.
20%, f/ERS 100 mm x 100 mm x 100 mm f3lfF, JREEHE G T, UARBACE2H, EFEE
HEH (PO 5 HIAF, W8 3 Fom. 24 h JadfRli. FERRAETR AT REAT IR, 2350 7 d FE e S
IS (470 9

Table 3. Design mix proportion of metakaolin concrete (kg/m?)

%= 3. el T REDSTER & (kgm?)

%05 i i A & TR BR /K Ve 7K e8] E//l‘
PC 0 455.1 233 1010.6 674
MKO5 22.8 4323 233 1010.6 674
MK10 455 410 233 1010.6 674
MK15 68.3 386.8 233 1010.6 674
MK20 91.2 365.1 233 1010.6 674

2.3. R H*

W HE QIR )2 R R B0 7 VAR UE) (GB/T50081-2019) [16], KA WHY-3000 A& SR 5641,
XTI 100 mm (FEARAE S 7 AR A AT IO SR RS . B Tl % 3 A4S C40 JRHEE LR 1F, Bt 30
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Table 4. Cube compressive strength of metakaolin concrete

4. REKRDRREAM S RERE

WS RETR A (mm?)  BEREREN)  CPIRERATEREKN) ORI (MPa)  &TE
PC 100*100 347.65
PC 100*100 348.50 348.22 34.82
PC 100*100 348.50
MKO05 100*100 387.51
MKO05 100*100 388.77 389.87 38.99
MKO05 100*100 393.33
MK10 100*100 416.15
MK10 100*100 418.36 418.59 41.86
MK10 100*100 421.25
MK15 100*100 429.58
MK15 100*100 434.93 441.35 44.14
MK15 100*100 459.55
MK20 100*100 395.54
MK20 100*100 400.31 398.72 39.87
MK20 100*100 400.31
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Figure 1. Compressive strength of cube
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