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Experimental Study of Shear Strength of Brick Masonry Walls
Assembled with Different Types of Mortar

XU Lei
(College of Civil Engineering, Xinjiang Institute of Engineering, Urumqi Xinjiang 830023, China)

Abstract : Concrete undergoes natural shrinkage in a dry environment, and when shrinkage is suppressed, tensile
stress is generated, resulting in plastic shrinkage cracks. In order to reduce plastic shrinkage cracking of concrete,
plastic shrinkage experiments were conducted by adding three types of steel fibers with different volumes and length
to diameter ratios to concrete at two different compressive strength levels of 56 MPa and 73 MPa. The effects of
fiber volume and length to diameter ratio of hooked steel fibers on plastic shrinkage cracking and other properties
of concrete were studied. The research results indicate that the addition of steel fibers can significantly enhance
the plastic shrinkage cracking resistance of concrete. There is a good correspondence between the total plastic
shrinkage crack area and fiber volume, but the addition of steel fibers in the newly mixed and hardened state can
have adverse effects on certain other properties of concrete.

Key words : high strength concrete; plastic cracking; exudation; steel fiber
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B HEIREE T Won LT e S A 0BT RE , T FLREE AR LT IS i 3, B A T R RN
58 m IR EE AR L, BRI IR T 50%~99% , - ERAL A 15 AEREAIN T 99% , T N-BE BE 21 e 2l A 1
BEANVEE, X T IS S W EEASREAEARN T ACE FRIER, T8 1280, 8 E RGOS T LA A
By o A ROGHRBE - T AR | PURSREE | RS2 BE s B, RIS R | B R £ R
AT MR I 22 T B, 15%~20% 35 B I K 5159045 B I AL 115 A0 0 BE AT SRR (IR 5+ A TR 4 XL
W6, AR X i PR ET 4 1 /N SRR i P IR ) 2 0 G RS ) P S PR W 4 P R A T T SR A ST , R BRI RRZF
YEAEAR IR A DS SR M P T, LT S 5 %) SR D A VB B 27 A S R 58, 4 W RRET 2 () AR R34k
T0.3%0}, 5EEAPIKALL, 7 r R aE S A R 1799.5% , e KBEETEEA$)0.022 mm, AR
T98.5%. BanthiadFW2FFE T RINIGEF4E ELAE | £F 4K B LR AR EE + S8 U 4R 52, il F 3Fp 22
FNFPELF AL R4, S5 R0 . B R AL YEAE sl D 2485 AR | fe K 445 0 B RN 85 50 i o A 305
YA EFYE ORI A e SR DT IBPE TR 245 T A 3%, RON AT 4 A R RE AL, rT SRS 8RL5 6, ik
R ANE T AL > ZalES o7
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1.1 FrRA##

WL derisniR g+ (SFRC) IRAW MM AERRE /KT . Bsa KA Bk R sdk SRSF AR [/ K42
Fe (55, 65F180) MIEANmNEAF 4k nG; HR M1, 2. 3. 4%, R-F45%1820, 14, 10, 5 mm, HES5H
H2.68 ., 2.67 ., 2.68 , 2.68 5 AR A A /K P R AY0.8% 5 B ARIEF4E 53 511450.5% | 1.0%F11.5% (FiR v
AR Bn.
1.2 RELLHIFREERER

HCHETREE 1 E B W 1. B R RK R R30 /G, BSINARZF4ERERIB0 s, SRIGTELS sPIIMATK (5 sk
AKF) , AREEPEFI2 min.

* 1 RELRSVNST LI RIEMYER

TS ST 7 %S I S, B kgm R kgom =
%% Jkgm™®  /kgm™®  /kgm™? KA /20 mm ZEF2/14 mm KAI3/10 mm FEF4/<5 mm
A 450 3.60 241 0.54 202 369 353 756
B 560 4.48 239 0.43 190 347 331 708
PR T IAS B TR e - T i R L SR e
B8 AR B TS R B R T A S AR ol l e
Hor. (EHPIHS40 mmx540 mm x40 mm HE IR S N 1515 O 1 3 /i
ARSI (A MRS RN %) , 285 THIF B EREE
U (FL), M RN R 7E24~27 °C | AHX R EE 840 mm
PRFRTE (60+£5)% KU KU A 18 km /b, KRk N2 Fr A
SRR EE E L TR Z IS, B SR WL25
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TREE AR, BRI BE 3618, 1 IORERL R J Lﬂé;ﬁgw
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2  SRINEERINTE
2.1 FEEREELT
A . BIFZLIREE - A SCI0 I @ B a] | JR2E R | PUHss BE RS K R A 25 SR DL 62, Bifids £F 4R 1
I, WA KA LB 4 hi [RIER S . X Fra IREE R, R4 ARRU Bt S G TR e - 1R i
% 2 RBRTHAMEENEEE. REE. HEREMEKENRER
25 KFW FAERBY% RIS B /kgm™® Bk /mL  28FKHUEIRE /MPa

- 0.0 2.30 2 297 23.00 56.13
55 0.5 3.00 2 326 23.25 52.25
55 1.0 5.25 2 345 9.25 54.50
55 15 13.20 2 378 12.75 56.43
A 65 0.5 4.10 2 330 9.00 54.87
65 1.0 14.30 2 408 12.00 54.90
65 15 26.46 2 422 98.50 52.20
80 0.5 4.50 2 338 38.00 53.63
80 1.0 15.70 2 399 6.25 54.83
80 15 30.41 2417 3.75 54.07
- 0.0 3.80 2 332 1.25 73.25
55 0.5 470 2 363 1.00 68.00
55 1.0 8.00 2 383 0.70 69.01
55 15 16.00 2 413 0.50 70.50
B 65 0.5 6.03 2 372 0.20 71.20
65 1.0 18.00 2 418 2.00 72.60
65 15 29.56 2 444 1.00 73.00
80 0.5 6.10 2 375 0.50 69.00
80 1.0 17.32 2437 1.50 67.00
80 15 32.62 2 452 1.25 67.00

BRI AR S EE S, FEE A ARIAFEA L, BRINHEEMZKE B0, TR 5508
0L, BEE L AEARFRAIE I, PSR G005 3R RIS , X2  TEF 4R 2 1 /K ik A fLBR T 312 it 55
WA R R LU, BEE 2 AEARRR B BGIN , HURsR A P REAIL.

2.2 ZEMURHEFH
2.2.1  IKATFE R AR YR BT S]]

AP T S R LR, E2AREI3 7 3 S T A e AR BRI AR L X A R BRI B R SIREE 17K 7378 K

GINERV G NIEIN-AUR
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206 = TREERTIA
3 230
j; 0.60 i
s 0 im 20
0.50
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0.454
0.40 + 0-
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YA YKL
B 2 ARFIFIBRIRE T HAERRINALEKE B 3 ARFIFIBRIEER T WAERRIALEKE
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* 3 BUHWHEFARIBER

CFdE BsE HUOFR O FHOKIE  MZSE THZSE BORZUSE BORZUSE MAME OFRL eumit
A R (i WA kAR KA R K FEE W W i
/% ¥ /min /kgm™?h™' /mm  /mm /mm /mm  /mm® /% WPR/%
- 0.0 14 25 0.724 3 366 0.090 524 0.52 306.95 100 -

55 0.5 25 30 0.618 2 590 0.110 176 0.32 285.10 92.88 7.12

55 1.0 28 23 0.708 2 267 0.120 314 0.40 272.04 88.63 11.37

55 1.5 22 12 0.738 2129 0.090 250 0.30 192.04 62.56 37.44

A 65 0.5 45 15 0.784 2 258 0.102 250 0.40 239.28 77.95 22.05

65 1.0 47 15 0.799 1933 0.104 220 0.54 200.55 65.34 34.66

65 1.5 31 25 0.708 1233 0.110 135 0.30 131.66 42.89 57.11

80 0.5 41 25 0.693 2 055 0.120 150 0.60 246.59 80.33 19.67

80 1.0 37 20 0.784 2 166 0.090 150 0.30 194.75 63.45 36.55

80 1.5 23 28 0.738 875 0.093 100 0.25 80.00 26.05 73.95

- 0.0 63 50 0.512 2571 0.230 176 1.00 700.43 100 -

55 0.5 53 33 0.558 1919 0.210 90 0.50 407.52 58.18 41.82

55 1.0 72 37 0.558 2 802 0.130 140 0.32 367.88 52.52 47.48

55 1.5 44 30 0.588 1 849 0.110 125 0.30 202.46 28.90 71.10

B 65 0.5 78 40 0.573 2 594 0.142 85 0.55 370.54 52.90 47.10

65 1.0 45 22 0.588 2 341 0.140 170 0.35 322.99 46.11 53.89

65 1.5 44 35 0.573 1 684 0.120 162 0.30 201.12 28.71 71.29

80 0.5 77 48 0.648 2 918 0.140 95 0.42 416.54 59.47 40.53

80 1.0 46 35 0.603 1 981 0.120 120 0.30 239.56 34.20 65.80

80 1.5 46 41 0.618 1 866 0.120 100 0.30 210.35 30.03 69.97

T = AR TR AR e AT 283 5 AR e TR 1 A S A A T L s 6.
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L1 A PR TREE 1 A T T 2R ()R LM TR /N I SEIRAE R T LA ), R 4ER AR L REF AR R K 51
ZE A RN YR IT 240t ] 95 A B S 5
2.2.2  FAVEILHE S5 AR YRR

14~ 653 B i T T VR 2 A R it
IV SR K | SR L AR IO E R . S o o9 e 65 0
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2.2.3 MERAE SeF iR AR

H BRI, X TARSIFBRINEEE L, Y4T30 1.5%F1.0%0 , BEE L4 AR L3, S

SAMEICAR ABE R ROR/N . T LB S 2T A AR LA S g i) f R 1) B N 4 S 4 e

2.2.4 RPN SE R S K

FHEISAIEI6 FT AT, 28 RIHHTR IR K73 MPa (BRI ) 1810 TR 5 1 5 KR 4% v A S TR LT R 5
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2.2.5 SIBHEIAR S TS LT AR RN
KRS oE S B U A e T AR (A) SRR (V) ZIMZM DGR 9. RARIR T BIH ST
SERAEAR . S BUH TR DGR W
Ar=a(Vy)+b (1)

A A BRI A (mm?) , Vo RWEFERTR (%), ofNoh [E1E L. SO H5cE ih e il =3 28 LI 7
8.

700 4% YA
T ® 55 W 65 A 80

AP 4 24 TR/

YKz =]
1o @ 55m 65A 80 A 900
" P . " P v
B 7 ARVIRSRLTHSREMEREEL S FHR 8 BARIRERTHBEMHINMHEREMRS A4
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4 BEMRHEREER (mm?®) MELEERR (%) ZERIEYASHEER

SR CFHERARIL EIARE R
a
55 72 318 0.850
A 65 -113 304 0.989
80 -147 317 0.964
55 -307 650 0.913
B 65 -310 631 0.874
80 -329 639 0.894
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