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Experimental Study on the Strength of Cement Mortar with Modified Rubber
Jl Wet juan®?, YUAN Qun*?,LI Hur xia*, CAO Hong liang®?, FENG Ling yun*?

(1. Zhengzhou University, Zhengzhou 450002, China; 2. H é nan Water Conservancy Science Academy,

Zhengz hou 450003, China; 3. H ¢ nan Key Laboratory of Hydraulic Engineering Security Technology,
Zheng zhou 450003, China: 4. Jiyuan City Flood Control and Drought Relief Headquarters Of fice, Jiyuan 459000, China)

Abstract: The rubber was modified with several approaches, including w ashing, NaOH solution, KH570 solution, and homemade

Na,Si03 solution, and the experiments were conducted to investigate the impacts of different modification approaches on the

strength of rubberized mortar. The test results showed that 10% NaOH solution has the best modification effects with 16. 89%

and 46.56% of increasing in the compressive strength and splitting tensile strength, respectively compared to the benchmark

rubberized mortar. The observation results using the electron microscope with a magnification of 1000 showed that after the

modification with NaOH solution, the cleanliness and pores of the rubber surface increase, and the occlusion degree with cement

reinforces, which explained the increasing strength mechanism of the cement mortar with modified rubber from the microscopic

scale.

Key words: rubber mortar; modifier; mort ar strength; electron microscope observation; increasing mechanism
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Fig. 1 Relationship between the compressive strength of cement

mortar with modified rubber and concentration of NaOH solution
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Fig. 2 Relationship between the splitting tensile strength of cem ent

mortar with modified rubber and concentration of NaOH solution
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Fig.3 Relationship between the compressive strength of cement

mortar with modified rubber and mass fraction of KH570
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Fig.7 Benchmark rubber mortar
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Fig.9 Modified mortar with homemade Na;SiO3 solution

46 56% o

(2) LB 2 W, MR IRRORL 28 NaOH WS i, H

T 2% ST b, FLBSUHE 2, TR RE B2 WD A 3 m o AR D

HLBEUI R o, SOk B 0K 5 7K e A7 R0k 250

IR, AT

G REC:  R

[2]

[4]

(References) :

W ARP, X BE, ZREN A, A5 RGBS IR BE L% N R SO (]
iz Tlk, 2007, (54) : 182 185. (PAN Dong ping, LIU Feng, LI
Lt juan, et al. Application and Research Survey of Rubber Comr
crete] J]. China Rubber Industry, 2007, (54): 182 185. (in Chr
nese) )

i, E 5 R 15 R KR TRRE L AG I RORL ST (1 A PR 5T
AT S 0 R T R R 96 8 4 4 D 7
T HEARGE WAL WK &S C. 2009, 128 131. ( L1 Jing,
WANG Bao min. Treatment Research of Interface of Rubber
Particles Mixed in Cement Concrete] A]. Proceedings of Forum
of China Comm ercial Concrete’ s Sustainable Development and
Conference of the Sixth National Comm ercial Concreté s Teclr
nology and Management[ C]. 2009, 128 131. (in Chinese))
RFAR, XU B BB S PEX DI g 2= PR RE R L )] . TR
k1, 2009, (234): 98 100. (YU Qf jun, LIU Lan. Effect of the
M odified Waste on Rubber Powder on the Mechanical Proper
ties of Mortar[ J]. Concrete, 2009, (234) : 98- 100. (in Chinese) )
XI/NER, SR, A4 R, 3 SO BUBK Je D S RIS [ A L
o [ i R 2 K e 2 i i 2 RAE 2 18 SCEE [ CT. 2000.
(LIU Xiaocxing, ZHANG Harbo, GUAN Xue mao. Study on

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

Rubber Powder Surficial M odified Cement Mortar [ A]. The
First Branch of the Chinese C eramic Society Cement Conferen ce
Proceedings[ C]. 2009. (in Chinese) )
HFIUR, A AR, FHVLME. AR IO ) 8o S Hons Ak Je b e 4 g
s J] . sCnCHE oK% 254K, 2008, 30( 1): 5354, (ZHENG
Ltjuan, YU Qf jun, WEI Jinag xiong. Crumb Rubber Modified
and its Im pact on the Performance of Cement Mortar[ J]. Jour
nal of Wuhan University of T echnology, 2008, 30( 1) : 53 54. (in
Chinese))
WA, M, W SCE. SO s SO RGBT g 2 P I 5
[J]. ¥k BH K2 243k, 2012, 24(3): 79 81. ( YANG Churr feng,
YANG Min, YE Werr chao. Effect of Modification on the Me
chanical Properties of Rubber Concrete[ J]. Journal of Shenyang
U niversity, 2012, 24(3) : 79-81. (in Chinese) )
LW, BEN, B FROF, A5 IR IHRRRE B0k et K e i JEERE I
SMARTFE ] . 285 B REE2E4R, 2013, 32( 1) : 84-87. (JIANG
Li, XUE Gang, DONG Su fen, et al. Research on the Influence
on the Performance of Cement Mortar M odified with Waste
Rubber Particles| J]. Journal of Mongolia U niversity of Science
and Technology, 2013, 32( 1) : 84 87. (in Chinese))
Fattuhi N I, Clark L A. Cement based M aterials Containing
Shredded Scrap Truck Tyre Rubber[ J]. Construction and
Building M aterials, 1996, 10(4) :229-236.
Segre N, Jokes I. Use of tire Rubber Particles as Addition to
Cement Paste] J]. Cement and Concrete Research, 2000, 30(9) :
1421-1425.
B, kR, I, S RRIBOR ot SR WP AT 5. L
REM, 2008, (4): 52 54 ( WEI Ya, ZHANG Har bo, TIAN
Di, et al. A Preliminary Study of M ortar with M odified Rubber
Powder[ J]. Shandong Building Materials, 2008, ( 4): 52 54.
(in Chinese))
SR, YL, R A TR IR B AR T PE 7KV JE MR
)] . JREE L, (223): 6870. (ZHANG Yur lian, ZHOU
Hong kai, LI Qf ling. Experimental Study of Waste Tire Rub-
ber M odified Cement Based Materials[ J]. Concrete, (223): 68
70. (in Chinese))
g0, SETL, Wh o F), A IR TH AR et K ek AL AT 9 2k
JE[ ] IR £ 5K Je A, 2012, (3): 71-75. ( MA Har feng,
YU AN Jiang, HAN Yurr ge, et al. Research Progress of Waste
Rubber M odified Cement Based Materials[ J]. China Concrete
and Cement Products, 2012, (3): 7F75. (in Chinese) )

(L#F 617)

[33]

w A, N, IR K, AF ORNIRIEE PR SR AR K R R K
PRE FEER W )] 81 TRE, 2010, 22(5): 655659. (GAO
Huamei, GU Xiachong, ZENG Qingfei, et al. Growth of
Potamogeton Crispus L. and its Influence on the Water Qualr
ty under Different Substrate Types[ J]. J. Lake Sci. 2010, 22
(5): 655 659. (in Chinese))

[34]

GBI, AR R, ORI, AE. I BN K R B IR T
SR 2] ). ARSI, 1994, 14(2): 168 173. (JIN Song di,
LI Yong han, NI Cathong, et al. Uptake by Potamogeton
Crispus of Nitrogen and Phosphorus from Water and Some
Affecting Factors[J]. Acta Ecologica Sinica, 1994, 14(2): 168
173. (in Chinese))

W w e R - 101 ¢



