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Research on Impermeability and Reinforcing

Performance of Concrete with New Composite Mortar

SHANG Shou-ping',ZHOU Hao,LV Jun-zai
(College of Civil Engineering, Hunan Univ,Changsha, Hunan 410082 ,China)

Abstract: The impermeability experiments were conducted by adopting a HS-4 concrete permeability
instrument and the permeability labeling method on the concrete block covered with composite mortar
mixed without additives and with new additive respectively, with emphasis on the thickness of the added
mortar and incorporation of additives. The obtained permeability grades of all specimens were then investi-
gated. The results showed that the concrete impermeability was improved effectively by applying high per-
formance composite mortar with 20 mm thickness and 18 % additive content on the concrete surface. Fur-
thermore, the reinforced mesh thin layer of high performance composite mortar reinforced the concrete
structure effectively.
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Tab.1 Cement varieties and for the environment
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Fig. 1 Relationship between water-cement

ratio and permeability coefficient
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Fig. 2 Test block sealed by epoxy resin
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Fig. 3 Concrete block applied with composite mortar
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Fig. 6 Relationship additive dosage
and time of seepage
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Fig. 9 Relationship between thickness

of the mortar and impermeability grade

3 BmEmMAEEEE AR ME RS
T &

ot 48 K E AT 0 S ASELRT L2 B O 08 Ih fiE
HE K 55 4 (5 F 75 i o 10 LT 249 % 4. R BE A 245 4 o [
(7 AR 22 8 R A 0 A 48K T o 3% L A6 M o
T TIURE o0 [ 3 S a5 9 KOk I A [
T A X B T i 95 R A B R R B
TR v A 52 G D O R S5 R vk O &
FH 2 R by b [ AR bR AL U S e L S
WRESMEZ R SHERWAA T iRlERS N
CECS242:2008 [ (/K Jé & G 15 2% 59 i W Jon [ T8 6
T EEREARBRL ) I R T R M RE K e E A KK
A A D) o TS 6 A 45 A B T 5 i AR RS O [ 2
FACL e [y A S 58 BOHE 8 UE BT 9X © A Y 58
3 I LATE e 55 b T G 1 0 32 0 47 R PR A
S5O H SRS A 4 v M RB S A5 0 SR A5 1) o [
ZER I A

U o I 5 R S ek R R S 0 3K S A R 2
PRI s PERE K U8 S & Wb SN il 2 A0
He R B ORI SR T A B 00 e 5 U A AT [
FEAEZE AP b, mT LA 2 A AR 3 T L BRI R R A
PN A o 2548 o [ SR AR 4, HLR B 0 A
Al ORY 25 5 B 0 3l o B 08 K M 45 4 224 T 3% i
[F A

Jith T T 3 52« i TR B4 v A — 89 A5 0 A i
TR EE A8 %) 3% 1T Ak PR —E A 4 3 1A A B )
AT BB N A N CIn &L 10 i ) — U il A T

R R G W CnE 11 i) —379.

B 10 Sl KM M
Lashing and installing steel mesh

A1l REEMERRELED R
Fig. 11 Applying composite mortar

on concrete structures

ASCHWFTE T R BE BB KR BE 45 H i [# 7
B R AR R BN LX-3 W s e 2 A
WO I TR PRAE TR 5E - A0 STl AR R A S b 4R TR B
AP BE 1+ HL AT SR s R RE A 5 0 I A9 A9 ) (HLP-
FL) A 85 T 25 Mg 7 BCRE 1 b AT T . et Ko
W] 7 5 161 2 v 28 B A AR LA

DLX-3 RS BN AR KRR Lk T T A%
B RME S 1 AR

D FEE K I B LX-3, LB BOR KR
P75 TESE R HTIE BE I 1 A I R 0 5 1 A A 2 A
RN

I ULPLB MR N TCHLA B X TR Bt £ b iR
T LGB ACE T HALAT HLITE AR HXE TR 238
TS 2% RORFIR AT I ES K ) » D5 1 266 FH 4 .

A T 18] Bk X5k S5 R SME L JLART RS S i 50

5) M HA 5 1 AE 4 w5 IR Bk 515 BE 1 10 [R) i)
RE XS AL EAT 0T L [ 5 2R B e %o [ i A T 8
SR B R Jon [ R A AR AR A .



53 0

i) ¥ 45 BT R A SRR TR BRE - BT8R [ 4 RE A WF 5

103

2% 3k

(1]

2]

[3]

[4]

(5]

(6]

(7]

(8]

BRI XU 5 5% 2 A5 0 B IR 35 4k X 1R B b B0 95 1 5 M P BF
[0, B R 541 8, 2007,10(3) . 19— 21.

CHEN Yue-shun, LIU Li, WU Hong-wei. Research on con-
crete impermeability influenced by fly ash mix ratio[ J]. New
Building Materials,2007,10(3) :19—21. (In Chinese)

BRSE 7 EKCOF TR A R BE AL AR RS X I8 M i 5
()], B £R 24, 2005, 6(4) :500—505.

CHEN Li-jun, WANG Yong-ping, YI Xin-sheng. Concrete
pore size on its impermeability [ ]J]. Ceramic Society, 2005, 6
(4): 500—505. (In Chinese)

TRZE R IR R B . AR R BE b e s L], SR
b R 224 R BRI, 2009, 32(4) 1508 —510.

ZHANG Li-li, LIU Bing-kang, HU Bo. Experimental study on
the impermeabil ity of recycled concrete[ J]. Journal of Hefei
University of Technology:Natural Science,2009,32(4):508 —
510. (In Chinese)

XU s 2 T A A R P 0 A A R SR T L BORT K R D SR P
HYSEIRLT ], B Sb L 2440, 2007, 8(12) 648 —652.

ZHAO Shuai, LI Guo-zhong, CAO Yang. Influence of poly-
propylene fiber and polymer emulsion on cement [J]. Building
Materials, 2007,8 (12). 648—652. (In Chinese)

ZHU W Z,BARTOS P J M. Permeation properties of self com-
pacting concrete[ J]. Cement and Concrete Research, 2003, 33
(6) :921—926.

VE AR AW B . BB AR BE L hr s m ik g L) ], ik
FR ¥R i . 2014,33(2) :389—392.

XU Jin-yu, LI Zan-cheng, LUO Xin. Experimental study on
the effect of rubber powder on permeating-resisting properties
of concrete[ ] ]. Bulletin of the Chinese Ceramic Society, 2014,
33(2):389—392. (In Chinese)

XVE 5, £ B B AN, 27 4R 28T R S B D S 08 M R 1 52
WAL R P 24l AR RS iR 2005, 33(10) : 1348 —1350.
LIU Li-fang, WANG Pei-ming, YANG Xiao-jie. Effects of fi-
ber kinds and factors on anti-permeability of cement mortar
[J]. Journal of Tongji University: Natural Science, 2005, 33
(10):1348—1350. (In Chinese)

NIEMANN H J,KOPPER H D. Influence of adjacent buildings

on wind effects on cooling towers[ J]. Enguneering Structures,

9]

[10]

[11]

[12]

[13]

[14]

[15]

1998,20(10) :874—880.

d PR A RAREE. RS E MR EE R A L] Tl
A4 ,1994,11(5) :46—62.

MENG Zhen-quan, WU Zhen-lian. The influence of surface
permeability of concrete durability[ J]. Industrial Construction,
1994 ,11(5): 46—62. (In Chinese)

TAYEH B A, ABUBAKAR B H, MEGATJOHARI M A, et
al. Mechanical and permeability properties of the interface be-
tween normal concrete substrate and ultra high performance {i-
ber concrete overlay[ ] ]. Constr Build Mater,2012,12(4) ;536
—538.

G 1 R o i A K EF Al R TRBE R A ) B H s
R [T ], LR TR %4 ,2004,1(3):19—25.

YI Cheng, XIE He-ping, GAO Wei. Effects of steel fiber on
the restraining for propagation of concrete crack and on the
permeability of concrete[ J]. China Civil Engineering Journal,
2004,1(3):19—25. (In Chinese)

ARF L BER KT TR BB R gy e L) .
R BE+,2006.16(2) ;57— 60.

LI Zhi-yong, YAO Jia-liang,ZHANG Yu. Testing methods on
concrete permeability[ J]. Concrete, 2006,16(2):57 —60. (In
Chinese)

S 45 R RN R R g S 4. SR 5 A kb i [ R [M.
JET I B R, 1987 20— 42,

Building Structure Reinforcement Techniques Writing Group.
Building structure reinforcement technology [ M]. Beijing: Chi-
na Railway Publication,1987:20—42. (In Chinese)

i) ST S g P B K U8 A2 5 1 K 6 5 0 o [ TR B b S5 R BT 5
AR LMI. b st A [ 7 3 Toll i iREE, 2008 .18 —23.
SHANG Shou-ping. High-performance cement composite fer-
rocement concrete structure design and construction guidelines
[M]. Beijing: China Architecture & Building Press, 2008 ;18—
23. (In Chinese)

i <F 7, X0 Ph. HPFL fin [ R &E - 45 14 R 1 7R 2800 1H 3R % T
RN LT, #1084 BB 2R, 2011,38(2) 11— 7.
SHANG Shou-ping, LIU Wei. Calculation of diagonal section
resistance and engineering application of strengthening rc
structures using HPFL[J]. Journal of Hunan University: Nat-
ural Sciences,2011,38(2):1—7. (In Chinese)



