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Tab.1 Technical performance indicators of sulfoaluminate cement

KU IWWRTA/  PefEE RIdent)/  ZBEntE/ Ldbidrig 1dbomsm 3dbidrm 3diEim
e (mf-kg™)  FIZKE/% min min Ji£/MPa J&#/MPa i /MPa & /MPa
R-SAC42.5 408 28 10 15 6.3 35.8 6.6 45.8
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Tab.2 Factors and levels
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Tab.3 Orthogonal experimental design and

strength test results

" S AR e/
wE o HUEEE/MP e

1d 3d 28d 1d 3d 28d
28.83 35.45 32.58 2.52 3.10 4.23
2748 27.64 36.23 3.65 4.39 4.56
27.26 35.01 39.02 2.82 4.02 4.96
23.73 24.00 27.24 398 4.09 4.30
24.05 28.74 40.02 3.73 4.30 441
28.22 29.97 36.69 3.08 4.07 4.09
29.42 32.30 36.60 3.11 3.70 4.00
33.08 34.17 35.88 3.68 3.96 4.26
30.76 34.49 38.50 3.41 3.74 3.60
24.08 29.67 32.21 3.61 3.87 3.89
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Fig.1 Influence of factor levels on compressive strength of specimens at 1, 3, and 28 days
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Tab.5 Range values of splitting tensile strength
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Fig. 2 Influence of factor levels on splitting tensile strength of specimens at 1, 3, and 28 days
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Tab. 6 Efficacy coefficients of compressive strength, splitting tensile strength and comprehensive mechanical properties

PUIE IR BRI
i A D, D, D,
d(1d)  d3d)  df28d) d(1d)  di(3d)  d(28d)
0 AB,C, 08716  1.0000 08141 0.6332 0.6966  0.8528 0.8919 07219  0.8024
1 ABC, 08307 07797 09053 09171 09873 09187  0.8370  0.9405  0.8872
2 ABC, 08241 09876 09750 07085  0.9034  1.0007 09258  0.8620  0.8933
3 ABC, 07174 06771 06807 10000 09191 08663 06915 09268  0.8006
4 ABC, 07270 08107  1.0000 09372 09663  0.8891  0.8384  0.9303  0.8832
5 AB,C, 08532 08454 09168  0.7739 09146  0.8246  0.8712 08357  0.8533
6 AB,C, 08894 09112 09145 07814  0.8322  0.8065  0.9049  0.8064  0.8543
7 ABC;  1.0000 09639 08965 09246  0.8899  0.8582 09525  0.8905  0.9210
8 AB,C, 09299 09730  0.9619  0.8568  0.8404  0.7258 09548  0.8055  0.8770
9 AB,C, 07280  0.8369  0.8048  0.9079 08704  0.7843  0.7886  0.8526  0.8200

H % 6 A0 5 8 AT RE(D) ek, Ky
0.954 8, HAHR LA HL Al &0 AuB.C,, B K B 5
BN 0.3%, PP 4185 R 0.3%, kB a0
0%; 55 3 I R B(D) T, A 0.691 5, HAR
LG LA ABCs, BlKBEE 8 R 0.1%,
WIRETYEdB 80 0.5%, EAK 115 8k 0.4%. Xt

K I, PP £ 415 BRI IR IS I X 5
BRI . ALB.Cy ZARNT T AR 28 d
PSR EE 4R = 1 18.2%, 7] LAFE 31 2le 1 %o 2 i A 40
PR ER K VAP HK 5 BABT i B R B 1

F2 6 AT, 1AM R (D)oK, A
0.940 5, HAHRN B & L4l &8 AB.C, BIVK 353845
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PR S T 46%.

SE M.

(1] ZRiE. SRAKRE L ZHFELRE ELEBRA S
#[T]. B, 2020(4) : 60-64.

[2] X3 BB LB RE S A B[], s
R, 2020(22) : 97-98.

(3]

(4]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

PPIREC, FNRF, AR, L RA M B AR RS AR
A IR B R E LT ] AR, 2012, 26
(7): 131-135.
8L, FRARAK, M, 5. AASER 3R s 4 5 5 K
PR RBFRAKR[I] B AT, 2022, 51(5): 1495-
1501.
Gartner E. Industrially interesting approaches to “low-
CO,” cements [J]. Cement and Concrete Research,
2004, 34(9): 1489-1498.
BREOIR, ART, ATAREE, B TR ER 3 KR AL E
B RS F RS YnT] EAMAER,
2018, 21(3): 478-483.
Tang S W, Zhu H G, Li Z J, et al. Hydration stage
identification and phase transformation of calcium sul-
foaluminate cement at early age [J]. Construction and
Building Materials, 2015, 75: 11-18.
R, FR, SR, F.ORESDFRABR EAKREM
Moyl FaXFFROARAAFR),
2010, 24(4): 331-334.
XuQ, JiT, Yang Z X, et al. Preliminary investigation
of artificial reef concrete with sulphoaluminate cement,
marine sand and sea water [J]. Construction and Build-
ing Materials, 2019, 211: 837-846.
BE, B4, vTak, F O KAREDNAL &R
Ak e [T]. B £ 5K RA S, 2017(4)
1-7.
A, R, MRY, F R ZEARER KA R
165G e e AT [T]. AkBR 338 4R, 2019, 38(10):
3367-3372.
XEFEF, TEMK, KT, F R W5 ey
FRASER KR E R AR [T, AR SR,
2022, 41(4): 1245-1255.
L, ZRE, BIbE, FL FRAUKRAE R ik
WEAMAPERRAT [T ], A, 2017, 62(8): 275-280.
FH, BWE, b, F ORERIRERE LY
FARER A2 R M AR [J]. R £ 5 KR A S, 2012
(10): 1-6.
B, XA, HRE, F A Y PRk B iR AR
AEBR BARREN R G5 MM A AT L[], e TH K,
2019, 48(2): 121-125.
Chen P W, Fu X L, Chung D D L. Improving the
bonding between old and new concrete by adding car-
bon fibers to the new concrete [J]. Cement and Con-
crete Research, 1995, 25(3): 491-496.
FRE, FTIERT . 2558 R AF R AU B TR IR g £k
gl A, 2006(7): 149-154.
W, BEE, BBk, F . KB RR AT K
R Ak ey Hoem [J] A A A A F IR, 2011, 14(2) .
227-233.



% 1

LYK AT : PR AR IR ER K YR DI T 2= PR 3 BT 57

[19]

[20]

[21]

[22]

AW, THF . ORI LB AT R
BAr [T, A S, 2004, 31(12): 12-14.
FEH, W, FkA, F.ERENEREARBAK
F) 2 ARAB R 3K R B M e vk GG Wva [T]. AR ER 3
#IR, 2016, 35(2): 386-391.

kALAe, A, B—F, & PP HARRERTEL
SR Fu AR ar R[] A F R, 2001, 4
(1): 17-21.

R, W, LRA . ISR A T AME I 45 R AR
Homeh ATt e [T, B 38 3R, 2016, 35(1)
167-173.

[23]

[24]

[25]

[26]

TREA R, . K BRI R A Fem [T]. T B BE %
F3, 1999(2) : 47-50.

I —F, 3 RAW G AR L SMATHE A
FRERAR (L) BT HFAMRT]. 25H
A3, 2000, 3(1): 48-52.

REE, BaE, AR R ERTHRRLEE
PR A % 3% RN [T]. B AU A2 F IR, 2022, 40
(3): 311-316.

R, TR, Rk, §. BT mREGAN R T
Mg ey E R BEAR[T] R £, 2019(4) :
121-124.

Experimental Study on the Mechanical Properties of Modified

Sulphoaluminate Cement Mortar

MA Jishu,

YANG Shuyan

(School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China)

Abstract; To enhance the mechanical properties of sulphoaluminate cement mortar for use as a repair material, modifications

were made using polypropylene (PP) fibers, water glass and UEA expansion agents. An orthogonal experimental design was

employed to investigate the effects of these three factors on the compressive strength and splitting tensile strength of the modified

mortar. The results show that polypropylene fibers exert the most significant influence on both compressive and splitting tensile

strengths, followed by the expansion agent, while water glass has has the least impact. The optimal mix for comprehensive

mechanical performance is A;B,C;, corresponding to 0.3%. water glass, 0.1% polypropylene fibers and 0.4% expansion agent.

This optimal mix result in a 10.1% increase in the 28-day compressive strength and a 46% increase in the 1-day splitting tensile

strength compared to the unmodified mortar specimens.

Keywords ; sulphoaluminate cement mortar; polypropylene (PP) fibers; water glass; UEA expansion agent; orthogo-

nal test
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