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Fig. 3 Dynamic stress-strain curves of geopolymer concrete and ordinary Portland cement concrete specimens

at different average strain rates
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Fig. 4 Strain rate history curves of geopolymer concrete and ordinary Portland cement concrete specimens
at different average strain rates
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Table 1 Results of SHPB tests on geopolymer concrete and ordinary Portland cement concrete specimens

[N EES &/s! Se.t/MPa g, /1077 Emax /1077 a,/(J/cm®) B
34.6 72.3 5. 60 9.75 0. 34 1.28
GC 54.8 87.1 6.77 19. 81 0.69 1.54
76.4 98.1 11.97 32.41 1.07 1.74
28.2 90. 3 5.29 16.70 0.62 1. 47
PC 57.8 109. 4 6.71 35.20 1.15 1.78
65.9 117.5 9.70 35. 85 1. 30 1.91
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Fig. 5 Comparison of compressive strengths and dynamic increase factors between geopolymer concrete

and ordinary Portland cement concrete specimens at different average strain rates
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Impact mechanical properties of slag- and fly ash-based geopolymer concrete

FAN Fei-lin'*, XU Jin-yu'?, LI Wei-min', YANG Jin-yong', ZHAI Yi'
(1. Department of Airfield and Building Engineering . Engineering Institute ,
Air Force Engineering University , Xi’an 710038, Shannxi, China;

2. College of Mechanics and Civil Architecture, Northwest Polytechnic University .
Xi’an 710072, Shannxi, China)

Abstract: The slag- and fly ash-based geopolymer concrete (GC) specimens were prepared by sodium
silicate and sodium hydroxide alkali-activated slag and fly ash, the ordinary Portland cement concrete
(PC) specimens were prepared by Portland cement, the 28-day-static compressive strengths of the GC
and PC were 56.4 and 61. 6 MPa, respectively. Impact compressive experiments were carried out on
the GC and PC specimens, respectively, by using a 100-mm-diameter split Hopkinson pressure bar
(SHPB) device. The dynamic stress-strain curves in the average strain rate range of 0 to 100 s~ ' for
these two materials were obtained experimentally. These stress-strain curves were compared to ex-
plore the dynamic mechanics properties of the GC. The GC takes on favorable impact compressive
strength,deformation performance and toughness under impact load. The GC exhibits rate sensitivity,
its dynamic compressive strength, deformation performance and toughness increases with the increase
of strain rate under impact load. The impact compressive strength and toughness of the GC are less
than those of the PC, the deformation of the GC before the specimens start breaking is approximate to
that of the PC, while the deformation of the GC after the specimens break completely is less than that
of the PC.

Key words: solid mechanics; impact mechanical properties; SHPB experiment; geopolymer concrete;

strain rate

»  Corresponding author: FAN Fei-lin E-mail address: fanfeilin@163. com
Gt kA=)

E+—RE2EEEINFERRVNEBEIRZ2 5P EERA TSR WURIE

2009 4F 8 H 12~14 HAR WA AT P EA O I S TRY A0 NFHLREEMTBREE S04
e 0, PR RO R I, e W O SRR A I N A0 TRE 2 S50 A 150 KA HE 2.

Ko B M B R 1L BORBOUGI ] , 24 0T 50 R BT REA . RS RO B B - L JH] = R e 1 MR 18
Wit B AR L B R BT AR R AR S R ER A 20 Z A EFEMEREME . RETHERIL AR TUHKE,

SIVAESC 112 /2 HRNA 25 X EABECEA NS5 IR LA 40 ZREARECE L %) L. &

REATH WS 6 AL 4R 22 H WIE SORME IR K.

KRB HLET 5« 12 BONFR R AT AL 3 72 58 hl » PR Hb 72 058 PR 28007, 2 7 By 7 ool 9 Kl

KWW AR N¥EGS TREES5H P2 MNBIT T 2B 2SS B T O 0E S b ) g 358 2%
W

(FHA LR



