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Abstract: Through 16 square columns composite strengthened with alkali-resistant fiberglass grid

and polypropylene concrete axial compression tests, the ultimate bearing capacity and failure
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modes of each specimen were obtained. The longitudinal compressive stress-strain curve in the
middle of the concrete and the compressive stress-strain curve in the middle of the alkali-resistant
fiberglass grid were measured. The influences of polypropylene fiber content in the reinforced
layer concrete, alkali-resistant fiberglass grid wrapping mode and other parameters on the axial
compression performance and failure mechanism of the specimen were analyzed. By introducing
reasonable basic assumptions and strength models, the calculation method of axial compression
bearing capacity of square columns strengthened with alkali-resistant fiberglass grid and
polypropylene concrete was proposed. The theoretical calculation value obtained by the proposed
calculation method and the calculation method in relevant literature was compared with the test
results. The results show that the main failure mode of the specimen is longitudinal compression
fracture. The cracks first appear in the corner area of the specimen and develop towards both
ends. Some specimens have peeling phenomenon of the reinforcement layer. Compared with the
alkali-resistant fiberglass grid interval wrapped test specimen, the fully wrapped test specimen
shows better compression performance and ductility. With the increase of the content of
polypropylene fiber in the reinforced concrete, the ultimate bearing capacity of the specimen first
increases and then decreases. The theoretical calculation value obtained by the proposed
calculation method is in good agreement with the test result, and the theoretical calculation value
is less than the test value, indicating that the proposed formula has a certain safety reserve and
can be used for reference in engineering design.

Key words: alkali-resistant fiberglass grid; polypropylene concrete; square column; axial com-

pression test; failure mechanism; bearing capacity calculation
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Table 1 Parameters of specimens
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Z1 150 mm X150 mm X 350 mm C30 C40 ! 0.6
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73 150 mm X 150 mm X 350 mm C30 C40 E ) 1.8
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Fig.1 Structure of specimens
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Table 2 Mix proportion of concrete
BB/ (kg e m™ )
Hol SELBE - S AL K I B
K K b WA
[ i C30 200 425 50 1245 0.47 0. 30
i 2 C40 180 480 580 1210 0.38 0.32
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Table 3 Physical and mechanical properties of concrete
W+ A BT sREEE | SOM5R EE/ MPa
Bt C30 28.5
W E IR %+
Joi 2 C40 35.8
0.6 C40 36. 6
AREBHE (kg s m %)
1.2 C40 37.8
BTN M £F 4 R g+
1.8 C40 35.0
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Fig.2 Schematic diagram of chamfer design and on-site
grinding and forming of specimen (unit:mm)
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Table 4 Material property parameters of

alkali-resistant fiberglass grid

- WBRRLAT | A BRAL AR | BB | A/
11/kN J1/MPa R/ % GPa

i) 1.471 700. 48 10. 48 46.70

30| 0.811 506. 86 9. 60 35.77
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Fig.5 Typical failure modes of specimens
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Table 5 Main experimental results
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Fig. 6 Compressive stress-strain curve in middle of concrete
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Fig.7 Specimen compressive stress-strain curve in middle of alkali-resistant fiberglass grid

BB - B 1) T L g - g ] AR ) 4 A B R AR
— 2 R B LR I A I TR
JH 38 o0, 22 J22 BEOF Uk i 47 4 32 35 5 1) 5 12 v A 2800k
R W% 22 [ AT PR AN DG P T 5 B30 2T T A% AN BE X
AP A R AR [ A T 6 2T 4 A% 412 16
(1 249 SR g 32 B e U e T A R R I Y R
JORG o TG ) T 24 TR A R A 32 T v o A B T 1
AE 1 35 TH I AN W1 4+ D) 0 AR SC 35 T B0 5 T 8 21 1)
A% A8 1) £ 4 OGP BT TR P BE A9 52T

1 2% 2H P e 7 - I A% mh A i) 0 A% il £ ]
LA H T B 35 21 0 A% 0 1] 249 ST 5 - A 8 B R L
o320 3 KB, o — B B 156 0 300 M A 2T 1 A
B 1) IO 78 o 77 268 ) 1 0 72 A O AN BT L 4R 0 DR R
W@ BEHIRBE £ i Ak T AR R B B 5 A
TR B R AR OR 32 U 3 7 A ) 8 T A0 T Tl 3
2F WM i R A LA AN . 58 B BE A 8 T
AT A R R 287 3 A i A v TR 83 £ 0 A% A 1)
778 B R TF AR AR . IR BE b N R SR TT I
e T o A v R AL FE — A0 9 T T ok B 2T ) A%
A 1) £ 24 SR T 4y 3 ek 7R 32 TR I 5% T 7 AR B N
1R o) 20 Y o 38 =B B 2 3k B 1
FIR 7 38 7 ) » S 6 38 £ P9 A% A 1) 07 A RIS R i
I PE AR R B - © 28 T 2B I L B R NI 2 A I8 R
I+ (EL Fy T 10 6032 27 I A 1 B 1] 240 SRAE T 5 sl i
F— AR EARE T » 2 (T BAE T R B 2 — TR L RO A
BERL I A e 22 58 O L Ok KRB .

(EL A ) 2 A K 8 U 4 0 A BR R R 1Y
i AR R PRI B T RN 7 T B 2T R

LSRR Ak T =) R TR AR 1 AR 52 B R . e
= () S ST B o B i i s 7 7 A3 R I R A
L3 K 2k ) B R R 3 7 i T B 2T A% A2
o AR 1) 07 A R R B T I o % 2 KA T
B 27 ) A B IR IF 3 12l ml R o G B BR r A%
10 000X 10 156 W 12 6 i e 1 Ak BB 21 ) A 1) 472

ok 4H

PrrEREMR RN T A A e R B E T
YRR,
2.3 EBHE O

5 i T A RO A2 TR T B R 3T
PE MBI S0 AR 45 58 . O T 53 A e L
SRR S BOE R T B BROR 8001 i 24k 18 8 i T
RNMG LT Y 5 B o Tl B B 2T 0 A% ) 2 052U L B AT
TG TS B0 B 2T 9 A% Xof 11 Al PR R % 1 P 1) 52 o AR
. i 8 Ca) T AT 2 o I8 2= v 2R P s 4 A
(10 8 AP A0 PR 7R 2 77 1% v R 2 5 S 1 s o 2>
ks EF 4SRN 1.2 kg » m PR BE 1 I
SRCIRFZ 8200, I 8 () R, i i 3% £F ¥ b5 4
AL LPE AR PR AR B AR U T LB 40 mum 2 2 A1 [6]
B 70 mm 4 B L 150 RS B0 2T 19 A% Xof 1 1 7K 3
AE 77 A9 12 i 55 O a1 A 0 2 T AR AT G 2 o T AR
A s T R 46 8 B i) 240 SR AE A B 7 e IR S
T REARAG B ok B 2 oy, 7 T e R A e TR B
HE R B AR 7. B 8 (o) B AT, R T A6l it B 3
2T A 10 [ 75 3 X 7R BORE T i B v -
(R THY 2820) . JE P AE T A0 72 Bl o0 32 He i B v
B B2 AL 1 R ) 722 A2 B S FEL T B8 3 2T 190 A 1Y 24
SR 471 L TS 6l 35 2T D00 s £ B 1 5 R ) B ) 2 R fif



£ WHBEARNEERASRELE O ME F G EXBEFRAEAS ATHE 77

% 34 KA
900
600
4
24
=
3001
0 0 0.6 1.2 1.8
p/(kg+m™)
(a) AREBHRELLES B
900
600
4
24
&
3001
0 B G40 mmBEE  [HE70 mmE E
W A% 40 28 5 R
(b) 7 [ T Bk 3% 41 0 A 4 3 O SR
800
600
4
2 400
Q;
200— I
0
4 8

T BRI £ A A B
(c) H TCmf B3 £F W A kA

B8 ‘SR REAFIET L
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Fig. 9 Restrained state of core concrete



78 AEHAFE TRFIR

RZ 573 Bl 48 FRP A 2 IR Bk -+ 0847 0F 58 9F
FENT TR BE R TR b L Richart AA
VAN SR = ﬂijifi%§IQEhartﬁ%ﬁﬁEifEi%ji[W
% 2 TR0 R B - R R AL

S0
7 1+kf0 (2)

A f N B RIRGE LM O PR R L fo WY
SRR B O B SR B BB & S 2 B RS N )
e A AL
h T AR AL AR SCAR A 2 25 SOk b i 56 KA
X O AT IR & R 2. 0, U (2) AT B BCh
f=fot20 (3)
HT T J7 A AT A A AR AT AR X G I AT
S M) 28 550 BT 3 06l 22 280 8. 182 6 A I A - 24 24 B i
Ji.
o= 4

L 2(b—2r)?
‘B_l 3ACOI’ (5)

S AL, 8] 7 B 7 R R AL, = b — (4

ort,

P10 S Tief B 35 27 19 A 249 RO THT 32 0 1SRRI
o Ag S & 1) 21 4 AT A . T B 2T A
TR B 5 1] A SR 1) 8 U I o D T AT A 2 3
(4 2 RN 7 AR LT ) B A

272[_](‘[1’[%[:07'8‘[]) (6)

5= anffffu,' (7)
[JS[

fi=FEeq (8

A o A Z B AT ne = 2500 S AR B3 J2 )5
JE AT 1=0. 3 mm;w; AL LF4ERGIL s fi A
2 1) 2T 2 AT BRI S35 s O i ) £F 4 SRR E
O WA SRR AR 5 e DA IO AT BRI AR BETHE

5 BT R R R R B0, 9 ) . AR 2 RO A
H 0 32 AR BT TR AN
N<20. 9L ([ +265) A ] (9

2 [ A% AN S A R WU IR AT O A R AR A
ROE S AL HL 2 C9) Bk Hy

N<o9umAm+ﬂ&Am%> (10)

2w Sk WA IR T E 5 s Sy R 40 099 A% 11 e i) B
3.4 MEHAMEERAGETERERLESME
TR O Z EARE N
S50 RN A £ Y TR B 1 D [ 5 vk
R A 1] Al OO T i 3 2T O A% o 18] 580 07 9% J i 5 R
o I 2 1R B A v SR TN 0 2T 4 % R 3 2T P A

2023 4
-
(” £,
-—
-
-
i B ¢ 45
i - 7
-—
-
\_
fA,
-

10 KN EARBEZNITEEGE
Fig. 10 Calculation diagram of alkali-resistant

fiberglass grid constrained section
L5 3 T 7T R AT A SN U T e TR BE
A T 7 AT B Bl 2 R 3 Tk
(I AZ L 1R B 2 J7 FE B9 Bl 0 52 TR R 3000 357
Ik
AU A 1) il 1] 7K R BE ) L e YR B R L
oo 32 R B R A O
N<0. 9¢fo Aw an
A A o BRA TR 35 L A8 1A AR
(D%WW%@H%@%M@Fﬁi
(8 77 A b s 32 R BT TR T Ik
2 BEAT SR JH TR B 35 2T 19 A6 o 8] o L 11 )2 Ay 3%
TR I5E IR A 1) s Ay ol A0 YR R R R TR
W TR B It R R L R G 2 R R OIS
XN

REE+

x
N<20. 99(fuAu FTawfule) (12)
(3) TS B, 35 2T 10 s 4, o A )22 Ay 35 30 R o 4 110
J5 REAlC 2 AR O 5 12

24 3R H it B 3% 27 P A 4 A o, L 2 R %
T VR B LR A e R ) el A% O TR R
Lo ] )2 35 5 TR R 2 () 2K P R TR A AR
I R 7 R PN AR T % T R K T B B 2T I A
T R 45 LA ) 29 AR A S PR VRL 6 4 1 A8 ) AR TE
AT i g 235 0 1 A B 7R 288 0 L0 32 R R 380 3
HAX N
N<0.9[ fu Ay tanfole T2pA, FAHT  (13)
A AAGE T 800 = v b A/b<<1. 5 KA L
1/d<<14 1A &5 B h<<600 mm, HL#K 1B f 28 [
AEFT B B 1E 7 TE sl R T TR AT AN AT 2 oK L I 4%
H£A2) 5.
CA) T B B 2T 190 s 4, o [ )2 kg 50 VR 2T 4 T
HE 10 5 A il P R 3 R ik



% 3

HiERE BT AL RRERRE LA S ME AN ERBFRAARR N THE 79

214 3R it Bk 3% 27 ) s 4 0 o 61, L [ )2 o0 3R
TN T SR B i L3z LB S 2 FOR BE 2
{E H T 2R TN s £ 4k o TR 8 - R 3R RE A — e iR
Th L PR 57 A 5 PR 94 27 4 T et b O BT R 5
P2 R A o X3 FEAT B IE Hh 0 52 R B
HHEAXH
N<0.9[ faAu tavafoule T2(A.+AL] (14)

P 2T A5 2 (U3 A ) L A0 o s 2 K,
AR (D&,

C5) T i B 2T 19X A 1) o £ 28 o 1 )22 Sy 2R D9 4 27
Y IR BE A (4 R R 2R R

T} A6 BB 2T I A 12 18 119 249 SRl 7 5 HE 24 T AR
S 1] B 25 S T 4 B s SR EARL DR OB Y it kB 2T 1)
6 T I £ 288 B O ¢ TS 3% 7 ) s 19 A AR 0%
SR AL B, 2R (10D, (14) , Hifho0 32 JE R 2% ) 3
VN W
N<m.%ngd+aMd¢Aa+2&cA«+Aﬁf?]

(15)
% 4 5 203D A TR S AR il e Bk, R
(D IFR . YR A A E B w=s, 1 EF X
(155D E—E,
3.5 ERHEESKKBERR
HR A 1 SC T $2 1) B 0 A2 F R 38 3 vk A4
HE T £ DA 5 2R TN A T A VR E A N
MRS RAE Py R S A SCRR (. P 4T T
LA 45 R W3R 6. FTLLAE , BHS T RE /Tl
AH UL TR A A — 8 L i A, nT it TR R

*6 HELZRERBLERIEER
Table 6 Comparison between calculation results and

test results
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