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Application of fast- hardening and early-strength non-shrinkage concrete in exterior wall panel
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Abstract: Based on the gradient hydration characteristics of ultrafine steel slag powder f-CaO and f-MgO, a kind of fast-
hardening and early-strength non-shrinkage concrete(FHESNFC) for exterior wall is prepared, which solves the problem
of shrinkage cracking. This concrete has good fluidity and filling property, no segregation, no bleeding, fast-hardening
and early-strength. The expansion degree is greater than 680mm, bleeding rate is 0, and 12-hour compressive strength is
greater than 19.4MPa. This concrete has no shrinkage cracking without expansive agent, and 24-hour vertical expansion
rate is 0.42%. An exterior wall panel is prepared by FHESNFC. After 180 minutes of fire resistance test, the average
temperature rise of the back fire surface of exterior wall panel is 34°C, and the maximum temperature rise is 39°C,
without any flame.
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Tab.1 Concrete mix ratio /(kg/m’)

G5 K JER A TR LI it E#IES TASEESEM L IR iR LitkER K
1 245 55 65 6.0 5 4.0 2.8 780 1078 160
2 245 60 63 4.5 4 35 2.8 780 1078 160
3 250 70 50 4.0 3 3.0 2.8 780 1078 160
4 250 75 42 5.0 4 4.0 2.8 780 1078 160
5 250 75 41 4.0 5 5.0 2.8 780 1078 160
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Fig.1 Process flow of exterior wall panel
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Fig.2 Lifting of exterior wall panels
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Tab.2 Performance of fast—hardening and early strength

non shrinkage concrete

Gi YHEVRE ) IRRG WoKA  SUREREE MPa 24h ki

5 ¥ /mm FHE/mm /% 12h 28 HKFE /%
1 680 14 0 205 468 0.42
2 700 12 0 194 436 0.47
3 690 15 0 198 447 0.52
4 720 12 0 221 483 0.54
5 700 13 0 228 485 0.55
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Fig.3 Slump expansion of fresh concrete
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Fig.4 J-ring obstacle height difference of concrete
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Fig.5 Compressive strength of concrete
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Fig.6 24h vertical expansion rate of concrete
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Tab.3 Dimension variation of exterior wall panel

Gt K& /mm JEBE /mm
2878 2883 2881 2749 2752 2750 49 51 49
2882 2881 2879 2752 2750 2751 50 51 50
2879 2883 2883 2749 2750 2752 49 50 51
2880 2878 2881 2750 2752 2750 50 49 49
2881 2879 2880 2751 2750 2751 51 50 50
2883 2881 2879 2750 2751 2750 49 51 51
2879 2882 2879 2752 2750 2749 50 51 50
2882 2880 2880 2749 2749 2750 49 50 49
2 (-2~+3)mm
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Tab.4 Fire resistant of exterior wall panel
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Fig.7 Fire resistant test of exterior wall panel
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Tab.5 Cube compressive strength of exterior wall panels
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/mm /kN /MPa /MPa
1 980.9 43.6
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3 944.3 42.0
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