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Effects of surface modification on the strength of rubber cement mortar
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Abstract: The effects of six surface modification methods on the compressive strength and split strength of rubber cement mortar
were mmvestigated. T he six methods include water washing, sodium chloride solution, calcium chlorides solution, KH560 solr
tion, KH570 solution, and CCL solution. The method of water washing enhanced the compressive strength by 7. 6% and conr
pressive strength by 9.9% of rubber cement mortar. Sodium chloride solution and calcium chlorides solution had negative effects
on the strength of rubber cement mortar. Sodium chloride solution of 5% concentration enhanced the compressive strength of
rubber cement mortar by 8. 6%, which was similar to w ater washing. The effects of KH 560 and KH 570 were better than that of
CCly in the organic modifiers, and the com pressive strength of rubber cement mortar was increased by 5% and 4.7% using the
KH 560 and KH 570 solutions respectively compared with that of the unmodified rubber cement mortar. The resulis suggested
that the im pact mechanism of inorganic modifiers on the strength of rubber cement mortar is complex. Crystal pressure can be
formed in the concrete caused by NaCl and the hydration reaction caused by CaCl, can be harmful to the cement. The organic
modifiers, such as KH 560 and KH 570, can ameliorate the interface betw een the rubber and cement paste.
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Fig. 1 Relationship between the com pressive strength of modified

rubber cement mortar and the concentration of inorganic modifiers
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Fig.2 Relationship between the split strength of modified rubber

cement mortar and the concentration of inorganic modifiers
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Fig.3 Relationship between the com pressive strength of modified

rubber cement mortar and the mixing amount of organic m odifiers

fElE et KHS60 1 KH570 SR K YB3 ok itk
SR B, BEAT SOPE 7045 5 K38 I, /K VR S Bk iR
ST BRI 3) o REE A PEF Y B A B AR 19 A
1.5% 2 I, Je h KH 560 7 1% ({135 Bk 2R, Ll
JBAK AP H TR SRR = T 5% ; KH570 £ 1. 5% (5
5 B R AR, IR IR K R T 4. 7% o 1 CCly 1)
SRR W B EE, 75 0. 5% ~ 3% 45 X AN, CCl, Btk
BB VA 2% (BT s ot 55 AT 2k vk MU /K e i 3%, BLAE
2% B B I B AR A, ChREER IR K e 3 BRI T 37% o

3

3.1 AAUBCHFIE AL

NaCl J& —FPBEHE &5 i 0 IE J7 b BRI Eh 28, #7 IREE T
WBAFAE NaCl, 75 VR #t /K A it &5 T r i R b, R i
NaCl FFR7E e+ N S 45 o, 450 I 78 hae 8 = A4 2 K
V147 &8 il 1 F Wi A T R R e ) ik B NaClow
AL FRAGR RO, FEAS B 55 45 TR UKL H (9 iR B, {H NaCl
R BEAE NG e FORE A 1 LB, 146 & K b e 5 A7 ik B
TERG R FORL P9 358, IX 8 5% B A N aCl 7E 7K YR 3 Ak i FE rp
g, &5 R IS AT KRR J I B (% . FTLL, 4 NaCl
TR (IR B A 5% I, A5 R BRI NaCl 38 /b, B0 5
TKYEHD H ) etk R AR 5K B v AR TR, T BE AT 5 0
PRI O, SO A I AU A SR TR Bt i B3 5 L+ TR R ) A

CaCl, 2 —FIRIBIEDIL, "E A HAR &M~ A thilgs
Em AR K JE HEA BB 512 . CaCly % 7K Ye 7P 2% 1 52 i 3=
BEOR PR X KR KA S N 1R ) S L 2K R R 43 BT
TR G, PR KPR R TR R AR 7K Ak R B, B AR
mﬁgll3l .

205 S(FERR = 45) + TH(7K) ~ C3S,H 4 (K A6 RERR £5) +
3CH( &5 ALET)

20, S(FERR —45) + SH(/K) ~ C3S,H 4 (K A6 RERR £5) +
CH (A5 M45)

e 138 - i B MR

KA KA G, AKSERIAE g 7 2 F s T IR . &
AT R T, KBRS A BT R SRR T, I L
LR T B A K ORE 2R T — B[R] 9 0 T KAk SR [
HEAT o CaCly VWAL B MRS RIURE )5, 25 TEAR I ORI 40
FLBRER B — 865> CaCly, SEUREE 7K (bl fEh ca®™ BT
(38 22, IXFE S DB Ak 45 BT Hh o S5 A4 BT B,
B T 7K 8 JORE T, 2 A — Pl v M IR 25 2, ik Tk b
ST . BTEA, CaCly B0 HEARRURS KT8 #0235 1) 5 S A |
BIIC TR IR K AP 5
3.2 AHBCHEF BOMALIE

RS SRR RK R A R BERTE B WA 2, A%
N R U LS AR BT AE TR ) 5 L2 R TE A 2 i 4
A, TG 58 T A5 URL 5 7K Ve 25 AR RN 45 o Rl bE A G
Bk A5 0] 1] 5O Re SiXs, 31 R N SEA HUAHE I, SiXs
JRENIER . R 0 5E YA EME AR, SiXs MR 5 TEAL
MBI et 2 g 43, N TTAE TE WU RL S B HIDRL ST SE 3 AL
SR, DR RUKIR S AR E . R, IR R
[R5 i ok K, ek e A BER TR ZE AR IR AN KV 3 2 TR Ik () Bl 46 2
WS R T R4S R TG T KR ZEAT R R B, 1
B R 45 R B R RIS I BRAK . BT LA, £ Be et AR
JRK e 0 2 Bt H o S I M 5 T SO R (s e, B
EEBRTEER 1%~ 1.5% .

CCL NAEMMEA N, AN EA BKYE, I JEA fele 3
Fhai g R S5 KPe A MVER .. #R, CCly I, S
55 TR S K Z R R g5 /EM . BTLk, CCly St IR Kk
0 252 (1 5 5 AU T R AR R K Ve 0 2%

4

(1) NaCl ¥ WS T 278 VR Wt 1 P 0 3 Bl 8 14 s ), T
CaCly V5 023 VR IE - P38 1) 7K A S 3 o AN S, GX v
Pl IEATL S 75 2O R K I D S 58 B R B8 s 380 2 SR TR -

(2) A HLSCE R S B ] BAR T CCLy, X2 IR ik
BB I FAE AR IR BT R K e HE 2 TR R T — Bl i 2 iz, 1
BT ARG . ERESBIBR A B R,
EBREBIKRIEMN 1%~ 1.5% Z [,

(3) BT P 7] R AN R B AN (R, X ABURS TK IR A0 9% 5
FER 5% Wi A A R) o 81 0b 328 P 58 7 e i 5500 60 4 5 o TR 61
fE R BERR BT I R e Mk e A e Wk - B A R
sz AAE.

(References) :

[1] L Zheng a, X Sharon Huo a, Y Yuan. Ex perimental investiga
tion on dynamic properties of rubberized concrete, Construction
and Building Materials . 2008, (22): 939947

[2] #¥ s, 28, B D BRRE L Pua st I AR
[, 2011, 33(9): 125127. (FENG Ling yun, YUAN Qun,
YANG WeiKun. Study on im permeability test of rubber corr
cete[ J]. Yellow River, 2011, 33(9): 125 127. (in Chinese))

[3] F. Herna ndez Olivares a, G. Barluenga b, B. Parge Landa, et
al. Fatigue behaviour ofrecycled tyre rubber filled concrete and

its im plications in the design of rigid pavements. Construction



B e BRER AR AR KRR

[4]

[7]

[8]

and Building Materials, 2007, (21): 1918 1927.

X H 8%, 1% SO, AR K 2. TR AR RURL R R 36 - 7 27 1k e 1) 5% 1)
[J]. @M R A% 3, 2009, 12( 3): 34F344. (LIU Ri xin, HOU
Werrshun, XU Yonghong. Effect of crumb rubber on the me
chanical Pproperties of concret[J].Journal of Buiding Materr
als, 2009, 12(3) : 341-344. (in Chinese) )

AT, SRR, 20 EE V. AT ST U K e AT P RE S WA 5L
[ C]. "PE i R 6 2 2% TRV 223 T i 2 R 22 1 304, 2009:
272277. (GUAN Xue mao, ZHANG Hatbo, GUO Mrfeng.
Influence of surface modified rubber crumbs addition to port-
land cement paste[ C]. The first Branch of the Chinese Ceramic
Society Cement Conference Proceedings, 2009: 272 277. (in
Chinese) )

S T) . H A B, 2011, 31(6): 229-233. (Ma Qingwen, YUE
Jirr chao, JIANG Yan. Effect of sodium hydroxide pretreatment
to mechanical properties of rubber concrete| J]. Journal of Chr
na and Foreign Highway, 2011,31(6): 229-233. (in Chinese))
T OF, M, FICH. fle R IR AR ARL K Ve 1 3%y 2
REMMIEEIAL T] . LT 57K 5, 2012(5) : 26 23. ( DONG Sur
fen, JING Li, TIAN Yuaryan. Influence of silane coupling a
gent to mechanical properties of rubber cement mortar[ J]. Chr
na Concrete and Cement Products, 2012( 5): 26 23. (in Chr
nese) )

KHATIB Z K, BAYOMY F M. Rubberized portland cement
concrete[ J].J. Mater Civ Eng, 1999, 11(3): 206 213.

AR, KA, 3 9. TR MQRCR e b o s kB R F [ ). TR

[10]

[11]

[12]

[13]

[14]

4, 2000, 4 (12): 4642. ( XIONG Jie, ZHENG Lei, YUAN

Yong. Ex perimental study on compressive strength of rubber

ized concret[ J]. Concrete, 2000, 4( 12) : 46 42. (in Chinese) )
FRE, B, SRR ROBURDRE 22 R45 5 R R L P RR Y
W[ J]. AN BT, 2013, 85(2): 11+113.( YUAN Qun, FENG
Ling yun, YU AN Bin. Research on the effects of particle size
and mixed quantity of rubber pelle on flesh concrete’ s Pprop
erty[ J]. Yellow River,2013,85(2): 11F113. (in Chinese))
VDS, AR E A R IHRR G IE0R XK U6 10 3% T2 PR RE 1 5% 0
[J]. 7 8K % 254 L RHR, 2004, 26(4): 5355. (HUANG
Shao hua, XU Yur hua. Influence of scrap tire rubber power on
the mechanical properties of cement mortar[ J]. Journal of
Nanchang University: Engineering & T echnology, 2004, 26
(4):5355. (in Chinese))
FERCAS . FAR T KR ZE R TR B 110 fE AR )] TR B &
I JR%E 1=, 1985(4):1519. (GUO Chengju. The harmful
effect of chloride salt to cement slurry and concrete[ J]. Comr
crete and Reinforcement Concrete, 1985(4): 1519. (in Chr
nese) )
A IR M . PIE KRR AR A, 2005, 9. (LT
Yajie. Building materials [ M ]. China WaterPower Press,
2005, 9. (in Chinese))
TR AR I ) 22 B D Re s YERT S D). b
Tk K2, 2009. (WANG Min. The reacherch on the me
chanical properties and functional properties of crumb rubber
cement mortar [ D]. Beijing: U niversity of Technology, 2009.
(in Chinese))

(L#EF 135 R)

[91

[10]

[11]

[12]

T HA, AT R 7K PR B YR PRISEAR (o) e B AN
PV WFFL, 1987 (3): 1519. (HAN Qiwei, HE Ming min.
M athematical Modeling of Reserrvoir Sedimentation and Fluvial
Process| J]. Journal of Sediment Research, 1987(3): 1519. (in
Chinese))
PZEARRENE Sy N 17t R R 2oy Y SR
[J]. W F 5 il b5 1R 2% 42 4, 2000( 2): 162 1720 ( FANG
Hong wei, WANG Guang gian. Depthraveraged 2D Numerr
cal Simulation for T otal Sediment T ransport and its Applica
tion[ J]. Journal of basic science and engineering, 2000( 2) :
162-172. (in Chinese))
Tr ¥, dfh, BRI, 5. N T SRAD T A VLA S0 R 8] Bl R o
ARG T]. Y PE 5T, 2010(4): 6569. ( QIAO Fei,
MENG Wei, ZHANG Warr shun, et al. Study on the effect of
sand excavation on the local riverbed variation in the
Dongjiang River[ J]. Journal of Sediment Research, 2010(4):
65 69. (in Chinese))

SRITGA, 8 BeE, HEM, 5. VARl Mk die A U AS B A i B A

[13]

[14]

[15]

RIRFSYLI]. o B K 4R FERE 22, 2012, 10(1): FS5. (ZHANG
War shun, ZHAO Yamr xin, CUI Peng, et al. T wo dim ensional
numerical model for debris flow motion and gully bed evolr
tion[ J]. Science of Soil and W ater Conservation, 2012, 10( 1) :
1-5. (in Chinese))

SRR, MRTRER, £ IE A, ST I T e v EC AR RRIE 5T S N
FLIT. AKFI 23], 1993 (11): 1619. (ZHOU Jiar jun, LIN
Bing-nan, WANG Liarrxiang. A2D mathematical model of
suspended sediment and its application[ J]. Journal of Hydrauw
lic Engineering, 1993(11): 16 19. (in Chinese))

SBERE. 1 11— 2K e vb B B B 18 5V [ D . il
B K 2%, 2011, (LIU Xiao-li. The Application of Two Dr
mensional Sediment Mathematical Model[ D]. Wuhan: Wuh an
university, 2011. (in Chinese))

Rl %, Sk A IR, HERS tE Bl i) — Y BCE R 0. K3l ) 26T
505 ik JE, 1994( 3): 284294 (LU Yorr jun, ZHANG Huxr
qing. A2D mathematical model of Bedload Movement[ J].
Journal of Hydrodynamics, 1994( 3) : 284-294. (in Chinese))

W ow R - 139



