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Preparation and performance analysis of high-strength and
low-alkali mortar coating for GFRP bars

WU Yayue' s SHANG Huaishuai*, WANG Chunzeng®
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China;
2. Qingdao Real Estate Development Center,Qingdao 266000, China)

Abstract: High-strength and low-alkali mortar coating for glass fiber reinforced polymer
(GFRP) bars was prepared using mineral admixture. The alkali resistance, pH value, com-
pressive strength, flexural strength and micro-component of the coatings were measured,
and the effects of the different contents of mineral admixture and different amounts of ce-
mentitious materials on the pH value, flexural strength and compressive strength of the
coatings were analyzed. The test results showed that the coating had good alkali resistance,
and phenomena like spalling and loss of adhesion did not occur in the alkali resistance test.
The ratios of 250 kg/m® of cementitious material, 40% of cement and 60% of silica fume
were most suitable for the GFRP bars’ surface mortar coating. The mortar coating’s pH
value decreased with the increase of the content of mineral admixture, and the flexural and
compressive strength of the mortar showed a trend of increasing and then decreasing with the

increase of the content of single silica fume, and decreased with the increase of the content
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of compound fly ash. When the age reached 28 days, there were still unreacted SiO, and sili-
cate in the mortar coating, which can react with the concrete poured on the GFRP bar sur-
face later, thereby improving the bond strength between the GFRP bar and concrete.

Key words: mineral admixture; glass fiber reinforced polymer (GFRP); high strength and

low alkali; mortar coating; micro component
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C4S4F2-300 120 120 60
C485F1-300 120 150 30

TS i C oK U8, S REMKF MBI, C10-250 Fe7m K VRIBH A 10096, JBedE b1 kI 250 ke/m® s C6SAF0-250 /K 5 N
6026 BEIRIB RN 4026  BYBEIRIB TR 0, BEEERPEL T i 250 kg/m® 3 C5SSAF1-300 IR KIgiB it 5090, BB A 4004  BtEIRIB i 1024,
JBEEERT R 5 300 kg/m’ .

MR PR PRI RP SR B A6 77 15 ) (GB/T 17671—2021) 4 i AT B2 st REHL RIS 003 14 12 B b 383,
e,
1.3 YIBtEeedik
1.3.1 T d it

Z IR EM IR ZM) UG/ T 502—2016) , K A Ca(OHD , S BOEAIREE + FLBRIA W, 55 3
d 4 1 UCOHT VTR AR TR pH (H . B GFRP i, IR BOA TR B IR 2 5 e T R e 1 45 1F R 3 ds
KR AR CaCOHD, B, 30 d Jo MR IZ R MR
1.3.2 pH{EMHL

AR IR HE( Standard Test Methods for pH of Soils) (ASTMD 4972-19) ™" 3 Hh 35 vk i BUab 3% pH
8. BB IR T BRSO K 55 0. 075 mm 7, B 10 g By AT 10 g Z8487K - EBSAR TP 75408
G AWM, R T pHS-3C MIBGA W pH (6. %R L R0 SR FLBR I I 3 IR pH {E . f )=
B R R 0. 01,
1.4 SFHEETLR

YU P 1 56 42 HR K U IR 5 B 4G 56 07 96 ) (GB/T 17671—2021) ™ #E 47, Z5 B HEH £ 0.1
MPa,
1.5 &K

FH X G474 (X-Ray Diffraction, XRD) A TROWIE . KD HAX A0S B A, e il B 57
R SRJE N3] XA B AORE & & b AT BGE AY P 4AE



54 RO TR R $45 &

2 GRS

2.1 AEE TR R & = w1 ix 45 R

1K 4 AARFE IR ZER GFRP fiZEM AT Ca(OH), I R 30 d )5 B9 MR AR, 18 5 g
GFRP MR MRz & I - 45 Be LR )2 It Bt K47, ZEAR AT CaCOHD, IR 30 d JRIRJZ R THAFFTE
bk FPg R EREEVEE IS . XU T IR 22 R0 rE . KReEv P35S Al
WO OIS T I, TR 2 (DS B s P AR, AT DL B B 5 1 1 B33 1R

Bl 1 M Ca(OH), BRI 30 d 5 MTRJZ GFRP #ii
2.2 AEERLETHEREE pH EURER

ANTA) e EERA B 2 (250,300 kg/m®) T A A0 #4586 A 5] (C10, C6S4F0, C5S5F0, CAS6FO
C5S4F1,C4SAF2 CASSF D) I RP I IR 2 pH A W 30 0 A8 AL AR an 1] 2 o, JE it b3 C10, C6S4F0,
C5S5F0 Fll CAS6F0 AIAl, bififs i JKAB I AOBG N, W0 H 0% 2 pH (HZ M REAIG, H 28 d P Y R I I B A Dhr 4
H L FERE IR IB 9 60 Yot pH B AR IR BE e A, 28 d pH (EEFEMEAIAR T 1. 41, BRR%G 2 imss: Tk
H LB R CaCOHD , 85K H FALBRIAR T Na ™ (KT 28 S 8L L KR B AE R C-S-H
BB EAT —E IR AE 77 . I H C-S-H BERE A5 5E HOBAIR , HERBRAE Jyblsm ™2 K U8 S AL BRI Y
pH {EH C-S-H B M7 il fE KB Ak, i3 i b SO, & il A, C-S-H B Hh 9 45 7k
FEARAR , L L ik 4B i OK pH (EFRIRIR B ik . 534, i ad FL 8 C6SAF0,C5S4F1 Fll CASAF2 Al L)
K AR KA R R — e i, B K A ST RD I U 2 KA R pHL (R B AR AR T, 3 2 A il 0
pHEA i Tt . {0 28 dJ W i B8 A4 ) FH 2 19 D 2 p HAE YIS T AN 18 03 IR B 0 3K 3 0 PR kg A A M

12.8 12.8 —5——
_ z T —— I
12,6 === . ==y 12.6 ot
12.4 ;\ 12.4 i\\
1221 &R 2.3
‘ KON
12.0 \\ \k 12.0 *\ \\ w\\ —
) i ) i
s N S— s \T B
e — =
11.6 \ B =~ 11.6
; —
11.4 - \ """" 11.4 —
11.2 ey 11.2
11.0 11.0
5 10 15 20 25 30 5 10 15 20 25 30
W H/d W H/d
(a) BLBERT #5250 kg/m’ (b) e HEH B 4300 kg/m’

B2 ARG PSRN )T 203 0 EpHIE R 22 4k it 26

—&— C10; —8— C6S54F0; —&— C5S5F0; —v— C4S6F0; —e— C5S4F1; C454F2; C4S5F1



56 R A5 JHT GERP i (4 e 3 R B 25 U 2 ) 5 S R RE 7 55

Ji 1 Sk S 7 K L A ) R S 7 el SR A N 3 S I R AT T AR L AR R Bk 28 d A B R B K
WK S8 EARH B3 3502 Ca(OHD, i #E, I HALBRE W P Na™ (K f1 OH - 1S , #p K
Xt 7 R S AR E 1) W8 A FH 2 AR 22 TR 2 AR R 0 491 R S B e ot (B 2 it ki) 0 R ARUK - L RER £h
KPR A 25 L I HL AR SN P 2 A 2 DO R IR A AE AR K 22 57

I LGRS IR S [ B A R R S DR R 2 pH (AT LAE H R BE A L o 388 hin 2 2 = b I
WRIZH pH H . CEEAD R R B In—J7 T SR h & A T 2 e B 1L O — s i A KA B
TIE/D R Sl A AR A B K S AR AP K G R AR X AR a2 0
TR A pH (TR . ARG Y I EEA B 8 250 kg/m® . KiIB &R 40 % HEE KB E N
60 Vot VI IR Z M) 28 d pH fH&EAK, Fy 11. 21,
2.3 AEELL TH R ERE NS R

AN TR S RO IR G L AP SR BT R BE A &) 3 i .l L C10,C6S4F0, C5S5F0 LA J C4S6F0 Af
VIR IR Y IEEERDRE i — g B, B RE KPS S R I, B0 SR A0 e ot 3 22 R T v I B IR A A2 Al 3, 7
Tl IRIB By 40 %6 B, AS[R) e B8 M R B (250 1 300 kg/m®) BUAPIE 28 d $1 T 58 JE 173k B 0 A8, 43 51 Ny
82.4 1 97. 9 MPa, M T EEMELHADIZ A IR T 34. 3% F1 27. 3%, Uik KB Rt 10 %0 )5, kS Rk
REIRB i BPHT SR B A (R 28 d PUHSR IR THEELL . fE IR T LA B 3 b BB T
A AAR K DR IO B o 40k K D8 3R AL IR A, L ok L B A A8 B A I N it A P AR B B C-S-H
BERE I ARFLIR B8 R AR B . (PR R A5 i R, KU 48 it 2 A /N K T KAk 7 AR 1
CaCOH), A T BEAY C-S-H SRS St 2 AR/ L B 3 PR AR . i e ORI AR /0N He 3
T A R MY K B e KA B K o B R G  KVR AKAE FF T BBE K R JE  R AR SE 4, th e &
YRR A PR, i A C6SAF0,C5SAFT Lz CASAF2 R %0, 4 e e A1 B Fek Ik B e —
B, B 52 B A AR S B N AP IR TR 5 B W G, O LB AT By BRI 28 d LR 5 A B0
Y15 AR FEME 2E AR K A R BRI TR d] . X Ui S 5E KB R 410% DL BT E B 10X
PRI B AR B AR B DI AT HE SR e 3 S s A T RRAK. D340 2R — 1 1B & BHEL B T, 24 e 6
PR LR R S PT R m B P . MBEAT R LB 20, HORA ™= A2 C-S-H 8t C-S-A $E i
WL IR RASAG TN 5, TS B A I i . AW rp Y e B A4 B &4 300 kg/m® , /K48
60 %, ik KAB N 40 VBT, W03 AY 28 d FLIESRE A, i 97. 9 MPa,

90 : : ‘ ‘ 100
20 |
; ; ; : 1 ] e e
PR IR FE— . G <
a9 jal)
= S gop
| LT ]
E60 % 5
H 60 f Tl A
B osol 1 2 ®
0 A PRI of
30 \ i ; ; 30 L L L L
5 10 15 20 25 30 5 10 15 20 25 30
W H/d W/
(a) BL¥ER L 5250 kg/m’ (b) BEEER #} 4300 kg/m®
B3 AFEG Y50 R M ) T 00550 R R B R AR A it 2
—8—C10; —o— C6S4F0; —A—C5S5F0; —v— C4S6F0; C5S84F1; C4S4F2; C4S5F1

2.4 AREELTRYRITITBEEMXER
AR TR AR L O I HT AT sm BE AN 4 Bz o X T IRCBERA BT R O 250 kg/m® BYRMIK , 2% 1]
M7 d R E] 14 d B FEELL PSRBT IR EERE N T 13, 026, 4048 40 %650 %660 Yo ik K AR IE AT AT 5 B 43



56 FH MH T K % % i A5 %
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{245 40 % .50 % 60 Yo fik K BIRD IR BUHTOR B A B3I T 35.5%0.8. 120 F0 4. 2%, X UL AN F R BrEIKEY
W3 BT B S ARG R B L, T VS 0 — 2 2 ek IS BB 4T B J5 3G 4 e, IR, ik kB it 2
AFIFHHrREE I . XTI R R I RD S, FERE KB S AR FRF AN AR I N 7 d 3 K3 14
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