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Abstract

Fly ash based geopolymer concrete with coal gangue coarse aggregate is a kind of green environ-
mental protection concrete with low carbon emission and comprehensive utilization of solid
waste. The properties and applications of geopolymer concrete and coal gangue concrete are re-
viewed, and the basic properties of fly ash based geopolymer concrete with coal gangue coarse
aggregate are deduced on this basis, and the suitable structure for construction engineering is put
forward. The summary shows that the research on geopolymer concrete and coal gangue concrete
mainly includes mix design, mechanical properties and durability of components, etc. has been
relatively more, but the engineering application is less. There is no literature about fly ash based
geopolymer concrete with coal gangue coarse aggregate, which needs to be paid more attention to,
especially the application of suitable application in prefabricated reinforced truss concrete com-
posite slab and light concrete filled steel tube column.

Keywords

Fly Ash, Geopolymer, Coal Gangue Coarse Aggregate, Engineering Application

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

T IR HE b 57 58 B AT A R IR 1, 2 DUBHRE AR SR JE e R ok 4651, BUARRERR £k U, A
PR R R B R, BB — PR b PRIRERE Lo BRI IR R, 2 DURTEER . 7N
JEORE, AN KBS SR IO IO, il 2 0 B v PO 55 P AR SRE AR S B A JE B A e
RN R KGR I —FhFT RN AR AR, BAT RGO R L R O AP RE TR A2 T Tk ) 1k e
BRAT AR AR TR RIEASER Pk iR b s S Bca 0 Soa A, R . SR
FERLRE T T HEBC AR R SRR B AR . AN gt H RTIRIE AT A7 R HERGEET 60 A2, R
A1l 1500~1700 J, (54 20 AR, H PAREAE 5~7 AZMERHE SR g I BRIk, A S0k B K JE o
REVIERT A B RHR BRI R TR N, X s RE MRV O HESE R A PR 74
SRRSO PTFF AR R o H i i 2 AR AR BB R R4 BRI R SR

ARSOH X IR SR B L T ARG BT ST S BT SRR, SRR RO TR S AR
AR RHR e A 3 R R N AT AT
2. MRERESWRSRL

TR Tt 3R A iR e L BT TR M 21 M2 YITT R, BT RN TS . Bl CAa et sir
[ S R 2 B T R SRR R AR T A RE L I, P U sEbERE . T AME. SRS
Ji T

HuJF SR S DR LA S AR RE DT T, SR A R BT T C A b R SR S AR S R R X B P AR R
WNFRYIRIE K 1] B R SMINFB R RO R B R[] [T R SR
Bet MG PE. PRERL. PURMREE. HTITORAE. BEROmAL . SRPERiE . VAL LSRR A A MR RE OO .

DOI: 10.12677/hjce.2022.1110118 1071 +ATHE


https://doi.org/10.12677/hjce.2022.1110118
http://creativecommons.org/licenses/by/4.0/

Ji B A VR - s A R B DO T, 5 A = 08 1 AN AR R TR A B LA T HUR SR A
TRBE -1 £ [8] [9] [10]. BLAh, 0 HEA HAY S /E b i 3R A PR it L s ), FH LA 24 g
BT, TR B SR AR TR . SRR RS [11] [12] [13] [14] [15] AR R AR
kb, W RS A RS RN R, HUT R AR YU SR . SR AR R R A L R
(i

P15 SR A LA v SR i B A (161, R85 3R & iR Bt I M o T T B
W B A M o R A iR L I 2 R AR e kAT 4E. WNATYE. FELT4E. PVA 448, BHLK
fig 2RI AL TIARI[17]-[24], W06 3R A iR B B R BIVE T, (R B £ 4 F A 3
I, MR AR PR R S BT R R, RIAEE — AN AR A 4B R

TSR A IR v D VR RE T T, AR S SR AT RGO b =R T T K&
MR FE[25]-[32], FEARH T & B 4T 4k R it L I Zh S AR AL [29] . [R50 T b5 3R & i vt
T frilm 25 N [33] [34] [35] [36] [371FHEAT 245 BS 2 b i ae i AW R PE S8R A Ak, HFdEAT 1 e
YRR /N AT, AT T e R 2 ) B A e 4 AR TR AR 1 [38] [39] [40] [41], W Fu4h FAR i R &
TRBE L B BT s Sy 2 PR RE R AR TR

Hb 5 R S TR R AV DT T, BT T S SR A TR R A K 2 T BE[20] PR TE T i
o PUBRILPE. DUBRER Bh 1 AE 25 [42] [43] [44] [45] [46], AE T LR A 1 1K) P33R 45 440 B 3 5 L ER 1)
WEIT, R AT 1 At PR 9 16— AN B AU 78 0 17

ot 3t 7 A TR KRS T TR AT, ER T bR B A iR T LA B T e AN BB AL T i
FENA A, TR 43 2 e 1 5 SR T et RV R 45 S T T AN R R S IR L, HET T RAN
B 1 5 TR TR LA i P RE R 7R o 2 S AN T SR A TR e L R IR b P BE AT (47 [48]. ;A
Ab, UG PIR R T T D BT, #7k Ri[49] (2018)K H iZiE BFRP i 5 Hb )it 5 & 4k
B AW T RIS, BT EET BFRP 1 00 Hh T SR A TR - A 14 1 2 e S HL A K
TN R AR, ST T IEIAEE N BFRP 8 5RH5 3R A R A R R A i PRI RS . XiIA2[50]
(2019)iE L =7 s n#k ke, Xt R AR PR E IE AR P AR T ST M A AT T AT

FRFRA: 1) [ Py b R S IR I A T A R AR W D) SR RE T T, (ER AT
TR 40 P R AT 9 DA S eSO ML 7 THI AT 90 B e/l s 2) %o 1t 5 SR 5 e - ) i P 5 i R 3% (0 F 9
O W R, (2 2% Tk B S5 B (KRS L I AR S Tu bR, 14 LA fil e H L FUR AiR
e B R AR ERNRIG RS, 3) MBI AR AT T m Rk, fIR Rt RE e
(A 2, DRI AR R AR A0 5 1 ] 6 S AR O 6l AR L ) 2 et — AN W AT ). 4) b
J R AR E TR E K 2 R RIS AN R, X T AR R b, R R B A T T, AN
S A R M R A IR, SR KR A
3. RHrAREL

H A B B AT AR LT R S, R BT AR A T R T A AR
Je A

JERF AR e EEA S R T 1, SE AR BRI BT i, WAL 1 AN IR B DN 3 B A VR
BT P A TAEVE SR AR B D52, B AKHURER . BOKFIBE . Wi, BRMRUKSE ORI v
BBl RAH SR BN & 45 [51]-[56]. A4k, TEMERFARE LS NI 4E. R OIGRE(PVA). RNk (PP)AE
VENIGSEAA R, BIFS0 T HREAL IS AT SR | 55 ot B R BT 50t B 2 2 W0 2 PR RE[57] [58], X FL Ao
FLEEFIAT T FE[60]. WFFLE TR, ST A kb n] LA E ARSI 25t AN [R] 560 B S5 2 (1 vt =, L

DOI: 10.12677/hjce.2022.1110118 1072 +ATHE


https://doi.org/10.12677/hjce.2022.1110118

Be i e TR Re A B, AL T A FE e H bR, i HLZZ R T AR AR I R, A X
FRLEE[60].

N T AR A ST ) VR L PR A, IS AN GO b e AT B LR St Bk 4T 1 T A 1 X
ST T ERIR AR S PUR R RAA . 88 R ILURR S S AR R E SR FR[61] [62], HE AURTAR
T R A 1 A B AR 23 1) % VR - b AT X6 LU 23 BT [63] [64], X H I AT 7 VR 45 T A M 7 T 1)
WA Rt — RN

PERT AR B B R BB EVERE, o FME@RES MM RL . ANE BT AR LT, KESH
[65] [66] [67] [68]% Htht A 4N vhd it H AR HEAT T 4E . R IRIG AR A HR B, R E AR, kK
B 45[69](2022)i81F ABAQUS 7 7. [F X B S iF A Vi gt Ll R A0 AR A PR oY, SO UEAR Y T SE M, HFRREAR
WA . NI S 30, EMIERE BT R AEA R B R RS89 A0 i AR5
TR -l o 5 X N SR VR R A Bl R AR R I . R T ER RIS AT, S ATI[70] [71]
(7205 B0 AT A VR s L N SR PR A s A S AN R R — 2R R A ISR RS, AR S S G
BAERT, AT T s PR RS RIC T SR B 4. AR, AL TR AT A VR 2 A
ZINARE, WE T SN AR I IRA[73]. KEV R, BAFA G LEENIE, RN AT
FREE LA M EHE N T @At B RIFPERE . jbA, BT AIREE LR T T, £ R 844N
B - AT AR AR B R A e i R R AN A I JE R 55 B B AT A A I VR L P AR 5 A B AR
BHNTAE - BB AR B LA SRS EAT TRRTT, R A BR IC o A 3 X LA A ARGEEAT T B A
Ay HT[74]-[80]0 JERT A VR EE1- BT Jy 57 T, FHZ5[81] (2013)7E WA AF 5 LAl b 42ty — b 84 () 20 & 81
B - AN AR ACRERT A VR e B ke, R B0 FOSTL T R A B ke B 0 SRR HEAT T T
WILIAUE 73X PRt B A o0 o b A 18 S o A2 A R (AT 5% o R A VR A D T, 2Rk 45 [82]
(2013) X JEAT A7 B RN i TR e A DU RE 1k B AT T SEREIRIG A 7T

HRARE DA -t 7R B, BT R s VR e L N TE S AR ) E R SE AT AT I o AT A VR A e
R B R T RA LT AR =R S AT, AR B A TR 1 1) A SR AW 45 4 1)
WEFC /D o M 2 T ORI 78 5 B AT AR AT A VR A L AT A TR AL AR A, (HR
WA TR A A O T i b, R E— B HE A

4. WRBEMETAEETRIERLT

H Fi R [ X b 5 SR A AT A R & R TP b, B SR [83] (2021) % JE R ABLERE )
AL E R A A B E B, BT A A R - R YR L, dr T A BN E. Bk S
X TR EE L 28d PSR . PLEE FBEMRE. PURTERERIREM, FHIR FUIREE 11 REFE br 2 8] A AH S 1
TR A B R B 1 B S B i B o DRI, HB 3 SRS DR AR B R R e A T R 2 VT,
FERETERC & LE et dE MR 77 2 RE ST 9 77 T o
5. REBESYEMARELIBFIRENA
5.1. MK NHHTERESR

M AREFIE RSB TR Z B SCRE, WS TR R, BEaNER A, — Bt ZoR iR Gt
AR, e 2 A 2 i AR AR TR RN AR 80% A b AT AR S A R R e =
2115 30%~40%. HEACUANMNT 2R EE B AR (LE D)ENMARZ MR,  GEidURE 35
ARFrTE) GB51231-2016 FHLE, TRHIAR R BEEA/NT 60 mm. BLEEAR B A/NT 50 mm. Fp it i 5
SR SR A W IERT A TR B T AR S 4 B W AT . BRI TR

DOI: 10.12677/hjce.2022.1110118 1073 +ATHE


https://doi.org/10.12677/hjce.2022.1110118

T %

1) BB IEITUR ST R E LA R R TR A S, —ARBEEIAE] C30~CA0, [EN T HEMR IR
LRV LS. I HEA R, B RIVRAE, T (A IRET, Wl h P Gas s
TSR G HUE L, PUIRISIE s S, AEERTR R T, VN B SCElive, 1 A BRI itE,
BERZR TR, WIRENS SCHLZE R IR 9P 58 UG R ATH0E « T SEBIL 1 A P R DR i e, 4R 1 2B R

2) AR I IR IR A TR - AR R A R AL AR P A AE R IR 1, — A & T BUR G R AN
RS REIR, SRR BE A T BORAS 7RI I 58 BRIUHIAR 2o ke . e SRR Bk LI A 5 = A U A
%, XREERE LIRS —.

3) A BRI IR A IR A R S R (i BRSO A — R IR A, R A L AR
Gy 52T COL R N AR R EZ I ANA TR o R IE I A0 AR A e b i 2R 5 P E 45 L
JE AR IR FLB R A 2 IR B A YK e 5T Aok b, AR B L 4K P HGE — R
Mg TT 5, WKL 2, SFUEKIRMR LUK N FEA R RN R, AR M LF 4K Je fHL e 21 4 1 s it ket
el A FRISE TR, BAT B R TR ST, AR T AR AR WA D
PRI, 748 RS Re s A7 S el D O I T 28, IR RESS SIS PRI IR, AT 5 203 AB AR o

e \ et

WA

JERIRIRE L

nrapk Ly 4

Figure 1. Prefabricated reinforced truss concrete composite slab construction
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Figure 2. Prefabricated reinforced truss concrete composite slab construction with
base plate
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