2016 4 9 H
®37% HSH

Journal of Zhengzhou University ( Engineering Science )

O K AR (T % W) Sep. 2016

Vol.37 No.5

XEHS:1671 -6833(2016)05 - 0006 - 06

TR IEINE R T 2 53 XF B 808 %8¢ 1 it AT %2 00 SC 36 7 3%

I, BRE, &

g, K F, KR

(KRR MR 5 TR 2B, BEVY 742 710061)

B E: DA ERERRANBERAMFERBRLEARIE, FA BRI ZHE RS FTRAFHH, B E AR
ME Y BT T AR R, SR 4 RS RE BTN R ERK R A BRAELE 3
FTEARATREFAERAT, otk gm RN TEAXEAT, £ —S £
Na, SO, MgSO, \NaCl 5% i #F i 5t £ ok 3r % X Ao 2 5 39 RABF 5 8 £ A b ik b, B 3 41 5 2 89 5 4% 4R
Ui BB o B e iy B ROR R AR K SR R R AR IR E S A KRR B S A B B R A4S R

IIREN - XY €N

KR ER TR L TR kA OK

i E 5 E S TUS28.33 MEKARERD: A

0 57

FESER T AR b, TR Bk 1 45 44 W) BT Ab 34 5% &2 2y
275 R A AL R B T A A2 R RS k4 5 18
o, AR S S 22K £ YR DX R K AL D X 4L 2%
b TR I 5 TR AE RO £ R R R
MFREBEBAEPHIRE LR ™HS
2, SR B A S5 e B i S TR A B
FAVE T SBT3 403 fiE 1 BF 55 AR AT 6 B2

E N A2 KR IR B R EAER T
POER I M SEAT T R SY, U T — SE R YR
B A R L AT T TIRENR S E A
L EE A T IR BE L A BEATBF AT, 45 A5
AR ROk K Be 4R R TR A ek - T R AR P
PRBEJ7. KIM™®) FE i AR 70 i o ~J 45 1 o R gk
N ERESH b & B LB AL B R S TR
BE B UEAT T BFSY, 45 0 T AR TR AR B R T
TG R IR BE N ORI T 2R B b
(IS H AR SRS R T TR EME R
AFRIZRA R EE A mEh B A s A,
P TR E S R 2= R IR A AR, IE X
LIRS R IR B R RE B R T R 2T
s VORI SY T o R 2R A FE TR IR R - R i
T, 5 R B 45 05 5 R R 0 SRR 0 A X ¥k A
e B FE P YR B 7E TR A BRAE R 40

Y5 B #3:2016 - 02 - 05;4&1T H #7:2016 - 06 - 07
EE&TH BHE AR/ EI L EBWE (51202016)

doi:10.13705/j. issn. 1671 - 6833.2016.05. 002

IR R 2 e — R R 5, h 2K B A IR
R A DR R AR BE - BB =X IR 2o AR R B IR
MU T RGEWF I D R, 648 ok e 2 B &
A MR TR EE 1 T A PRI g

S BT VA 2 I R T Ak 1 IX 1% 4 S5
SRS, K FH Na,S0, MgS0, .NaCl F1_[ & 3 Figh
WA ER SR, 43 S AN ULIE B ot 458 2 AR X6 3
PRV 3 IS TR FRE R R A&
B ER VWO B X L IR E = Ry K TR EE £ B oK
Ve HE B AL A MR KRR BE 1 At A 5 ).

1 RBEHE

1.1 E##

KR : T FIHL WL R £k /K Ve . IR o 1T ks I
K 2B E 2 150 kg/m*,0. 08 mm Jy L 1 i 4%
B 2. 14% , BB RS W L KIEA B S
FRER I AL 27 B AL 0 BF L (CCSM) UL 20 48 o) ik
FIR D AR S ~20 mm % 258 90 B i 77, $ R
B 4 9 U SR TR R R e A K R 1 YT
R TR T B R B 053 A5 R ], Na, SO, MgSO, |
NaCl #0 [ F e K 7 fb 2 st 7004 B2 ).
1.2 thi8 R ks sl

T 5 58 T R BT B ik 0 2 0 e
OB LRI 0.5 m R BE 1A+ R AT AL 2

BIAEE FMHEE (1967-) , 5 BRVI BT I% A , K %R A w0 AR, U il 32 58 A 338 B A4 RLF 53, E-mail : zzsun

@ chd. edu. cn.



%5 PN AR IR IE T £ 20 X AR TR VAR TR AR M B R SR A 5T 7
N =z A + 2 - 2+
@ﬂﬁ*ﬁ,’f%%ﬂi]ﬁ*ﬁﬁ Na \SO4 \Mg %H %2 HRABDHASRAGRKE
Cl- ,ﬂiﬁfﬁi{ﬂﬂ ﬂi% ':F' le:ll;.{ﬂ—'f iﬁ“?’é VA &%?‘%?ﬂ% Tab.2 The amounts and concentrations
EEE%'JT%:’I(’&E?’V 5.60% (ﬁ'i)ﬁ%l+) 1] Eé%ﬁ of salt in the solutions
/51’5:{&4(]3 éﬂ),Ljﬁtjggfﬁfﬁﬁ}ﬁ,*ﬁ%/%gﬁgfg . E&%’éﬁ!&ﬁﬁi/(g'L'l) e
AR 2R TR T W 49 M 10. 60% 0, NaCl  Naso, THRHREL/%

4] 4] A ISENYR I 5 N a 2 N
S;Miuiﬁ%:tmm§EMQMJ@?ﬂt YT 5 5 5 5
SLAR v BB LR X IR RE - R R A E 2OF S Byl 24 2106 14.2 5.60
Eﬁféﬁf/ﬁxd- H_/; ) 1%5“ ﬁﬂ ﬂ;‘“ T NaCl\ Mg504 ﬂl C HIER 48 42.12 28.4 10. 60
Na,SO, 3 Fj LRI W, W B2 43001 4. 08% (E 4H) | DA 72 63.18  42.6 15.09
4.58% (F 21)f14.58% (G 40). Mo, 58 T K% E Y 0 42.12 0 4.04
(A A1) FHAVEXT . B R e an 2 2. LR R 48 0 0 4.58
G HIEW 0 48 4.58

x1 BEROLERS

Tab.1 Chemical compositionn of fly ash

FiZ  Si0,  Ca0  MgO Fe,0, ALO, f-CaO

e/ % 51.8 3.64 1.08 4.51 28.78 6.09
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Tab.3 Mix proportion and properties of concretes

P 7J<'2E'¢/_3 7J</_3 @/_3 E/_3 ‘@UJ(?HJ_/S 1%:‘*%7)?/3 a@faﬁ_ﬂ;ﬂr/ 28 d 4%
(kg+m™?) (kg-m™?) (kg-m™®) (kg-m™®) (kg-m™®) (kg-m™®) (kg-m™) HE/MPa
K HE i 436 170 767 1103 4.36 0 0 49.15
F1 B 10% FA 392.4 170 767 1103 4.36 43.6 0 47.85
F2 B 20% FA 348.8 170 767 1103 4.36 87.2 0 45.68
Z BIN1.5% H 436 170 767 1103 0 0 6.54 50.02
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Fig. 1

Late appearance of Group K concrete in

salt-mixing solution with different concentrations
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Fig.2 Late appearance of different concrete

in Group C solution
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Fig.3 Weight losses of concrete after salt corrosion-dry-wet cycle
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Fig.4 Weight losses of concretes in salt-mixing

solution with different concentrations
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Fig.5 Weight losses of reference concrete in
water and different single salt solution after dry-wet cycle
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Fig. 6 Relative dynamic elasticity modulus of concretes after salt corrosion-dry-wet cycle
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Experimental Study of Effect of Salt on Durability of Bridge Pier
Concrete Under Dry-wet Cycle

SUN Zengzhi, TTIAN Junzhuang, YANG Kai,ZHANG Lei, CHEN Huaxin

(School of Materials Science and Engineering, Chang’ an University, Xi’an 710061, China)

Abstract; In this paper, based on bridge pier concrete of Dexiang highway bridge in Qinghai province, the
concentration and the main types of the dissolved salts along Dexiang highway were analyzed, and seven solu-
tions of different concentration of salt were prepared and four kinds of concrete were designed by laboratory ex-
periments. Surface morphologies, weight loss rate and relative dynamic elasticity modulus were used to study
the effects of salt on concrete durability under dry-wet cycles. The results show that the corrosion damage forms
and extents of concrete are different when different single salt solution is adopted such as Na,SO,, MgSO,,
NaCl under dry-wet cycles. The superposition effects of multiple salt corrosion of concrete damage can happen
in the multi-salt solution, and the higher the concentration of solution, the more severe the concrete is damage
under wet-dry cycles. CCSM concrete and fly ash concrete can improve the resistance to salt corrosion under
wet-dry cycles.

Keywords: road engineering; concrete ; dry-wet cycle ;salt corrosion ; durability
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Influence of Test Conditions on Dynamic Response of
Asphalt Mixture and Its Master Curve

LI Peilong, RAO Wenyu, FENG Zhengang, LI Jiange

(Key Laboratory of Road Structure & Material Ministry of Transport, Chang’ an University, Xi’ an 710064 ,China)

Abstract; The dynamic modulus is one of the important characterization parameters of viscoelastic dynamic re-
sponse of asphalt mixture. The Asphalt Mixture Performance Test ( AMPT) was conducted on three gradation
asphalt mixtures under the different test conditions. The change law of dynamic modulus of asphalt mixtures
with the loading frequency and test temperature was analyzed. The attenuation models of dynamic modulus with
temperature under different loading frequencies were gained. And the influence of loading frequency on the at-
tenuation rate of dynamic modulus was analyzed. The master curves of visco-elastic dynamic response of asphalt
mixture are obtained by discussing the shift factors of dynamic modulus. The results indicate that the dynamic
modulus of asphalt mixtures goes up with an increase in loading frequency, while the increasing amplitude is
smaller at a higher temperature. The dynamic modulus decreases with an increase in temperature in accordance
with the attenuation index relationship, and the attenuation rate of dynamic modulus is bigger at a higher load-
ing frequency. The attenuation rate of dynamic modulus with the temperature for AC-13 modified asphalt mix-
ture is the smallest. The dynamic moduli of asphalt mixtures at different frequencies are close at a higher tem-
perature (e.g. 55 °C). The dynamic modulus master curve and shift factor can reflect the effect of loading
frequency and temperature on the visco-elastic properties of asphalt mixture.

Key words: asphalt mixture; Asphalt Mixture Performance Test ( AMPT) ; visco-elastic dynamic response;

dynamic modulus; master curve



