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Abstract

Fiber-reinforced polymer reinforcement or polyurea reinforcement techniques are applied to strengthen unreinforced masonry walls (UMWS).
The out-of-plane reinforcing effect of sprayed glass fiber-reinforced polyurea (GFRPU), which is a composite elastomer made of polyurea and
milled glass fibers on UMW, is experimentally verified. The out-of-plane strengths and ductile behaviors based on various coating shapes are
compared in this study. An empirical formula to describe the degree of reinforcement on the out-of-plane strength of the UMW is derived
based on the experimental results. It is reported that the peak load-carrying capacity, ductility, and energy absorption capacity gradually improve
with an increase in the strengthening degree or area. Compared with the existing masonry wall reinforcement method, the GFRPU technique
is a construction method that can help improve the safety performance along with ease of construction and economic efficiency.

Keywords: Glass fiber-reinforced poloyurea, Out-of-plane reinforcement, Strengthening, Ductility, Energy absorption capacity, Unreinforced masonry wall

& 4SS Sl B 975 FAsA =30tk

Ao ES W b A7e SRR R E vRE
Fel9doks B2 AHES AR RS A FYHoltk £ t}. FRPS} Z2]oglo} H7PHL Mo R o] BLE= 27)e =8
TEokE 2HE Y AR nAolr, Ve JHogE Zeeue, 4, ¢EE E 7
sk e THER sl of]) 93 A% E2 wo] Ak GFRP (Glass fiber reinforced pOlymer)i 2E
FElof el o) B WA= e AAsss  Sglol= RRE 230E HEY AEEY ¥e W] 9
S WA EEledole] JIRAES Bt NE 5Ho=

B

do

1.ME

= T ESHY /EYLS AL E9 74%6}3%1:}[2 Myer o}
o] FEfE I Este] QT ANE B R8T Tanzawd®= oRuAAEH Ze)odolel A3k (chopped E
FAE 2Eslo] AAWE S Bt B A7E T = 939 $e4Go] o3 BatebyEatA 2 2222 FEls)
o} o] FHE F& AWAES) AFES] ARAR] 547 723 04 RAENE AZe= A72 288ttt Greene Myers =

544 9ol 2zglo] =2 of3k &ol3 AT B %71 ol o3t FRP=ElS] ¢35+ Z32|E BojA B3} Acke] B7FseT} 6
78773 5] Aol slor g Ak 283517 913k Auldde] ¢ 4 =7 F92 AL T3 Z2$gol) o3 YASS |

* Corresponding author.  Tel.: +82-33-250-6223

fax: +82-33-259-5542
E-mail address: heechang@kangwon.ac.kr (Hee-Chang Eun).



Journal of Industrial Technology, Kangwon Natl. Univ., Korea, No. 41:1 (2021) 7~13

Aehe s Rde AAEIITE Wu 57 2dkal gl tis) Fnst
7 ZEfeolE B @Et-ﬂ%fﬂ HA o el =219} W
of W& RAEHE APS T 2ARITH

Feleloke] TS A7 A FLE Y fElaE &
gt GFRPUZ ®BAE HIEIRE BHe} 715l tigk Bgas)
oo} zAAge o) AR AEA S AZshe 4PE0] PshA
ok o]& dgellAl= GERPUCN o3 Hthuie 9 AAdo] FA 71
ke o2 ZAEGT. B dAToMs o] A7 dAdA
GFRPU®] 9]3t 22 a)2-8) o] Hejr el tis) 23S 53 By
W 9 BAAE ois) Briech

2. TEH| Hols

2.1 MzAY

D) HEHEY] SAE

ZAA) AsjAgol AR el AgsE He
Bo] HEgo] AgHT, HERS U §EFEE KS F
0049] B PFAE Aol B 7120 Heh AL A}
Stk WEe] Jlek e BE) M2Fel Aol HES HB
spll mHRElR ol 2% oY Be Bl Wik FEAA A
gack ks o AsA A oF 0.2~ 0.3N/mm*7}
=5 rk side WeAWl) ol Tl tEyEs
L% VS Tale 1o ebtent, 92 ¢

m[o

Table 1 Compressive strength of clay brick

NO. Compressive strength(MPa) Ave:tiiig:}(:g\?};:me
! 53.5
2 55.5
3 533 539
4 53.1
5 539
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Table 2 Correction factor according to shape ratio

shape 13 115 | 20| 25 | 30 | 40
ratio(h, /1) | : : : : :
i
COMECHon 1 575 | 086 | 10 | 1.04 | 1.07 | 115
factor

h, and t, indicate the height of prism and smaller dimension of

prism section, respectively.
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Fig. 1 Shape of test specimens according to spraying type:

(a) X-type, (b) +type, (c) entire sprayingdg
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Fig. 2 Loading apparatus
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Fig. 3 Failure modes: (a) X-type, (b) +type, (c) entire spraying
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Table 3 Peak load and displacement of test specimens

Load ratio | Ratio with
with respect to
respect to ak load | Displaceme
. Peak load o pe P
specimen ) peak load | after nt at peak
at correcting | load (mm)
unreinforc | the end
ement conditions
X-type 643.7 1.87 15 3.30
+type 500.2 145 116 7.56
entire 627.3 1.82 1.46 6.48
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Fig. 4 Load-disp[lacement curve of specimens:

(a) X-type, (b) +type, (c) entire spraying
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