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Study on Mechanical and Durability Properties of Fly Ash and

Gangue Base Polymer Concrete
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Abstract: Promote the application of gangue base polymer concrete, can solve the problem of gangue reuse difficulties and low
utilization rate. With the original gangue as coarse aggregate, gangue powder, fly ash as cementitious material preparation of the
ground polymer concrete, analyzed the different gangue powder admixture when the mechanical strength, anti—chlorine ion
permeability performance, anti—{reezing performance of the change rule. The results show that: with the increase of gangue
powder mixing, compressive, splitting tensile strength decreases, chloride ion permeability coefficient increases, 40% mixing to
meet the C40 strength and medium anti—chlorine ion permeability grade; with the increase in the number of freezing and thawing
cycles, the mass loss rate increases, the relative kinetic elasticity modulus decreases, increase the gangue powder mixing, the
mass loss rate increase and the relative kinetic elasticity modulus decreases increase, 40% mixing to resist 150 times of freezing
and thawing cycles. 150 freeze—thaw cycles; gangue base polymer concrete in the gangue powder mixing appropriate for 40%.
The research results can provide theoretical basis for the utilization of gangue resources.
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Fig.1 Fly ash, coal gangue powder grading curve
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Table 2 Technical parameters of water glass
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Table 3 Geopolymer concrete ratio / (kg/m’)

H'5 WK ERTOR WRY BERFAEORE BOEORR K

CG-00 480 560 1230 208 70. 4

CG-20 96 384 560 1230 208 70. 4

CG-40 192 288 560 1 230 208 70. 4

CG-60 288 192 560 1230 208 70. 4

CG-80 384 96 560 1230 208 70. 4
1.3 XHHE&

iz BRSO IR 1. 6 7158 NaOH 842, FREUG X
ABERR, FREL Na,SiO, WA BERR; K [Ef& NaOH
NS INAKBERE A AR W £ 0 O B
1A NaOH 2300 IS IMAFERUK 5 K e 0% 770
MEZREH,

VERT B IRy . T AD | AT R R R
ABEFEIL, Bt 1 min, (HIRGRHEA A A
FUFRIBERCR ), BEFE S ming K FEE W AR IR
W, WO R A REEE, =EIRP 1 dIFEL,
B TR ERP R,

1.4 X¥Fk

(1) PLHE, BF Ay drom e, R0 % R
GBT50081—2019 (VR&E - W3 g 2= M RE 1l 56 7 A
HEY BEAT, BRAIECA L 3 MK, SRADTREE Sk
ML AE 150 mm B3RSy 7 (R G iR EE L 28 . 90
d P, BT, PO s R ME.,

(2) PIAETBERE . GG, {m
Fie I GBT50082—2024 (iR %E 1 1< 1 14 e At A 14 fg
R briE) #17, R REEE 25 250
MEFE 28 d B A WIRE P EE T35 B,
RSN $»100 mmx50 mm ;Iq:ﬁg’ R FHJ 8 v il

LT URRER KSR, B hn A R 2 28 d, R
FHWEKHEAT 200 ICPRREARER, B 25 YOG PHI 72 1 2
B PR BE A A B G R AIAR X B PR

2 HERESH

2.1 WERE

HE 2 (a) AIHL, HUZRGWIREE -0 F s B bl
A AR NN, KRB R A 8 CG-00
(EifEd) APtEmE R, 90 d 25 46.7 MPa, ik
B C45 RIE SR, SR, EFAaRBEN
209%3E TN Z 80% , 90 d HUEIREE 43 BEAL T 4.8% |
10.9% . 20.0% . 33.7%, FWB MGk B &%
LR A PR EE + PR E, TR A B R,
PSR E R E, CG-20. CG-40 i 90 d 4t
JER B A2 C40 SR BESFSL, T CG-80 i {4 s ik 3]
C30 BmFSES, FeE4l . CG-20, CG-40, CG-60,
CG-80 i M4 28 ~90 d Hi ki B KR 450 8. 5% .
7.0% . 5.4% . 3.4% ., 2.6%, "M, BEE B AR
BRI, 0% 5 30 R A W IR B - R SR
HMRARWIR /N, 3 R BB A 8 b 2R G Ak 2 O 32
BRI, FR 28 d MRE R RIEARSE N, IR
R b 3R A A 2 B I B % 4 i 0 1S KRR AT
£ 90 d BRI —E I,

HE 2 (b) A, Hb2RA P)IR Bk i B A4 hr
568 B [RAE B RE B 0 48 8 g s/ . 3R o 4 i A
BRI SR B e K, 90 d K 6. 87 MPa; 5 3L uiEZHAH
o, ERFA B R R N 20% 381 % 80% , 90 d BF %4
PR BEAY MR T 8.4% . 16.9% ., 27.1% ., 39.6%,
CG-80 i 90 d B¥ i Hinim ALK 4. 15 MPa, 1] W,
FHTRIB S BT Ay 0% TR B8 4 B S 0 v i 3 461 2 R K
THURMR R, H B 538 0 8% 240 hr o i
TREER, HEMBERT Aok 12 s 18w L R S W iy a1
FEARICEEA LS B B Z M P RE45 38, CG-00, B:ifE
. CG-40, CG-60, CG-80 XM} 28 ~90 d BF %4
FIoR R R 9K 6.4% . 5.5% . 4.4% . 3.5% .
2.2%, FERKFFPIRI] CG-00 B R4y o i 1 K &g
AINTFHUERSREE, BEMA A B RIS, 28~90 d B¥ 4L
Prpinm A K R 5P B KR AR,
RINFRHEK



3 2l B BERK BT A B R A YR RE 1 T2 e A PERE RS 53
50, s 5.53x107"%, 6.49%x107"% | 7.62x107"*, 8.95x107" m/s,
EZ390d BEh EBEMEE, M EEA SN T

PUEIEZ/ MPa

40

PR B R/ %
(a) PUEREE
8 -
28 d
E190d
gor
=
~
i
=
et
2
&
Ryl
0 B B
20 60
AT AR B R/ %

(b) BEEHHIIEE
B2 HBEEYRERELT 28, 90d HFEE

Fig.2 Mechanical strength ofgeopolymer concrete at 28 and 90 d
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Fig. 3 Chloride permeability coefficient of geopolymer
concrete with different gangue powder admixtures
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Fig.5 Relative dynamic elastic modulus ofgeopolymer
concrete under different freeze—thaw cycles
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