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ARSI 3 PRI BT RITE AN R LG — T M- R IR i Be 3R W) (styrene butadiene styrene, SBS)
SO BT AR R AR B S RE IS I, BIFSE 08 7 7000 48 B B2 BLH S SBS 1019 2 R BE 1Y 52
i) , X2 TR 75 70 B AL B o U 75 B IR B4 A1 (stone matrix asphalt, SMA ) BCPETR 5 RH#EA T S BRUR SR 1R
K B RO A AR I VE R 1AL B s SMA =13 BT IR GO /K AR E PEFNR K REU &
FEAEMERE , UTEE B B bl Tz SR HIAE A AR LA

1 RaF#

1.1 iBE
IR H SBS st (1-D 28) , HEORSRFRFF A SCHk[ 22 1 A9ZEK , MRel s R sk 1 s,

F 1 SBS BMEIE AL M 4R

. EFABE(25°C)/  EFABE REREE(25°C)/ Ffksi/ WA 2 100 )5 5% 7
(0.1 mm) R cm € JFREHK I/ % FFAEH(25 °C) /% FERE(S °C)/em
o 25 51 49 +0.4 38.1 67.5 0.20 77 16.7
SCHR[ 22 ] HoR 30~60 =0 =20 =60 <1.0 =65 =15

1.2 FS#
RHPRAE N 9.5~13.2 mm WAL 5 A BOE R, 45 SCHR [ 23 [ B T2, 45 R sk
2 fR.
F2 MENOWE S BERNRER
PR JERA/%  WBUEREDI % JWEE/ (gem™)  WOKA/% REME/%  SHTRERSBU% DL

VA b= 15.5 14.2 2.674 0.6 5.7 8.9 59
HIRA 20.5 19.4 2.716 1.4 7.8 8.7 48
k[ 23 ER <26 <28 =2.60 <2 <12 <12 =42

2 2 AT A6 A BRI D R 25 TG m 5006 2 SR [ 23 1 20K, HAE B 5 Ak R AR PR RE I
TP 4 5 A R B TR A AZ WU FER R L s SRR/ 24. 39% (26. 80% , S GAH LA K
FAEENR 22.92% , A AL 0 A SRR BT R R (TS M R AU M RE I T A K S SR
1.3 HRI%EF

PR 3 FhARREZE PRI TS RS TREIES . [ SRR B A DL A R TAIE YRR, e 8E & I 7
TRARHIPURIR RS P45 PO o7 SEaE ; 05 M IS Huf & w2 A lm o Pkt &9, K etk
PREPERAT , 5 RS M A RS 5 ISP 3075 7 = il 8t (163 C gk & 48 h) By, i &b 14
T D-SHifTER o 3 MAERZEHIRITE R A H AR FER IR 3 FR,

x3 3 MIRREMIFEFN ORISR

B TE LN R/ (kgem ™) RAGRE/C Lok 55 SBS Bt 4 0 e (R ) /%
145 o R A 1000+200 >300 Lo R TCRE 0.2~0.5
1% A R E 14 940+ 10 >300 (e 0.2~0.4

Me  EWEHFEEE  950~1000 5300 I A TR TR 0.2~0.4




520 BRI, 55« U4 X0 A8 B P TR A K AR PR 103
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KA A B AR, B A A0 A AR A o AR TR B JC AR JC AR s R
W T JCATRA e AR AN B B 25 R R S [ 23 ] U ROR R bR . SRAIAR AT 4 5 WA e
A ARFEFYER S SBS SR IIF BY S o 0. 4%

2 SBS it E RS HA IR

2.1 BRI
L SBS Bkl LT, BRIV 1 S SBS BRI A SR LU 0. 3% , 45 SCHRL 24 ] 23 I E B A |
BACRAIERE 3 MPERETE AR, A5 R A3 4 PR

£4 REARERX SBS B B 1 £ER0 BT

iR EFABE(25 °C) /(0.1 mm)  FRfbgi/C HEPE(S °C)/em
SBS BT 49 67.5 38.1
SBS I - 1S4V 49 67.9 38.5
SBS St - T -S4 17% 7 47 68.6 39.4
SBS Wt — -5 Hi 175 51 43 69. 1 41.6

2 4 APAL PLRITE RIS SBS Btk s 1Y 3 M HEREFE AR AL B — 2 M CEEH . B AR R BRI 71
Ji , SBS BT HEE A A T REAR, SRk s A BT T R AR AR AR K, SR A I R A T 0 407 711
J&i , SBS BT IR AR EEAN NPT #1755 (9 SBS et W b 12. 24% , JE BE LA IR Y5 77 Y SBS 2
PEWIEHE K 9. 19% , W TS-Hp 74 570 0T 35 K SBS Bk I 75 BUZ6 B, SBS WMot I 5 A0 e iR R e 1k A8 -, 98
PRI 2 AR b

P, TS-HUp 75 70060 SBS Btk i & Mg i g i 15 A -S40
2.2 SBS MiimE 5 ERRIRHE

SCHR[ 24 TR , SR FH /K 8 A 50 757 5 KL A2 A 1T 11%) 286 R 2 F 07 6 26 05 KRR K 13,2 mm 4R
b, KR B f KRR AN KT 13,2 mm (4R},

AR ES R KR R 6 SBS Bt Wi 7 5 46 i R R IR A BB o R T 401 SBS e I A 1
AL FE ARG S AL A R B P BE , SBS BUE i 1 5 BU R 7K 77 28 e 5% T LA i #4450 55 (rotating thin
film oven test ,RTFOT) ZALJ5 , 5165 A SR TR LIRS, 45 R a5k 5 s

RS SBSHMHBTERRERBRMMIERNKRZREER

F A RTFOT #4bJ5
FHAR AL A EieI S B
FIETAE /% FAER FIIETRY /% FhAER
AR X 0 5% 5.8 44
¥ 24.4 3% 35.8 2 %%
1 S HURTE 5 0 5% 8.4 4 %
KA
I -S5HeE 0 54 6.6 4%
S H #7571 0 54 0 5%

e 5 AT, A 3 BRI A 16— FREE LT SBS OPEUT#F AL 2 ORI . X TR A7
RTFOT 4k SBS SChEWITE , M1 A 3 FHCRI 15 R FAR T , B 5 2% P JROK 19 3 P8R ) S 2, s
S AR B X U B SR . 28 RTFOT 4S80 1 5 . 11 SH0 4 0 SBS Bk i
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SIER SRR RA 4 9 s -S5-H0# 7 700 SBS Bt F Y REBHE 908 5 9, B4 m 1154t
TG SBS Bt YT AP AR E MO T4 15 | 1L SHiRI7& R /Y SBS Btk .

2.3 REHTERERIMERE
2.3.1 LERRiXE

FERASCHR[ 22 ] SMA 5 5 1R SR PR HES L A1, X SMA-13—17 i SMA- 13- T S470517% 57 -1
a7 BAREC A et i S R e i o A8 B A SMA =13 Fif s SMA-13 (198 BHRIC, ik 6
FizR Hofme A A B s R 45 R Nk 7 B .

Fz6 2 SMA-13EEREBEERKILNRESH %
fiii fL B A%/ mm
EIgE|
0.075 0.150  0.300 0.600 1.180  2.360 4.750  9.500  13.200 16.000
SMA- 13-4 JK %+ 10. 4 13.2 14.1 15.3 17.5 22.8 27.7 65. 4 94.8 100
SMA- 13- 1 = 4t # 7%
. 10.2 12.0 14.1 16.5 19.1 20.8 28.7 67.8 93.7 100
Rk
CHR[22] R 12.0 15.0 16.0 20.0 24.0 26.0 34.0 75.0 100 100
SRk 22] i 10.0 12.0 13.0 16.0 19.0 20.5 27.0 62.5 95.0 100
THR[22] TR 8.0 9.0 10.0 12.0 14.0 15.0 20.0 50.0 90.0 100
Fz7 27 SMA-13 BRERHBEIRINELER
e REmA s, FHEHEE/  BEREE, @ WORHEL  ERE DEUREE HifE/
e % (g~cm73) (g'cm%) E) BRER/% AR % EE/KN (0.1 mm)
SMA- 13-4 JK 4 6.0 2.595 2.494 3.89 18.4 78.9 8.77 33
SMA-13-{E 14 6.1 2. 606 2.512 3.61 18.3 80.3 8. 86 35
SMA-13- 11 B-Hi 194
s 6.1 2. 608 2.518 3.45 18.2 81.0 9.95 30
IR E =
k[ 16] %k 3.0~4.5 =17.0 75~85 =6.0

3R 6 A2 Bl SM—13 TR AR F R E 3476 fE STk [ 22 ] 285K,

FHER 7 AT 3 Bl SMA-13 JRA R A T b5 i f2 SCHR [ 16 ] AR, 28 BRI, A F1 T By 1k el
IHEIRGEOKIE R LA . B0 I-S5HiRTE 7 B9 4E 5 SMA- 13 2lob: i 75 18 6 80y B BOURERE FE R
B -SHif T ALK A SMA-13 SV E IR G RHE S T 13.45% , BEHT I ABTRI 7 7 BB = 46 <) 7
ERRLFN SMA-13 BUPEIh T B RRSS 1, A R T4 e et I i 1R AR P s I e
2.3.2 RAEM
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SMA- 13— JK 6.0 8.83 7.92 89. 69 0.712 0.636 89.33
SMA-13—4£ 1 4 6.1 8.92 6.94 77. 80 0.726 0. 687 77.82
SMA-13- 11 S 33]
6.1 9.88 9.01 91.19 0.762 0.565 90. 16

T - e

SCk[ 22 ] #k =6.0 =80 =80
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3R 8 AT ARBINBTRITE R AL <A SMA- 13 BOPE I B 1R A R 7K 5% B Fo e BE Rk il B 4 i
5E B L AN BB 2 S A0 VA T T X0 0 TR A R K AR M R 2SR i B I T 5 eV U S AR K
SMA-13 HCPE 75 1 A R R 15 7K 5% B3 B B 0 R il B 284 e ar o B LU A 48 T 5 e 340 9% 3% 1 46 1 2
SMA-13 BVEHFH IR SR 4R 17. 21% ,15. 86% , H R B IR TEH 094 K 5 SMA-13 IHHEIR S K
PEim 1. 67% 0. 93% , UL HIAE PR & rh B b 09 550 AT DL B b 2l 38 46 1<) 75 SMA - 13 Bt 1R A RHE
PUKIIRBETT , AL A SMA-13 eePEI i IR A BHR K BUE PERE DL T4 A SMA-13 SR IR & k.
2.3.3 RAFHECHRE

WA T T SRR S (R R R 2% | 75 i G AR SR R IR EAE R R R
T8, 1 ™ EE 1 K IR

RV AL R AR RS SMA-13 e VEH MR 451, 7 = INXF SMA - 13— 7 JK 5 \SMA - 13- 165 7
SMA-13 — I HTRT5 I — 46 5 A HE A TR K 3848 REOREE, 3 AR AR IR K R 2% L s il ok 8. 7% |
9.2% .5. 5% , iR In A5 LA R AE [ 16 ] 2Kk, B IS5 Hus & R AL A SMA-13 etk 5 1R & k=
IR 2% L L AN B N L5 B0 340 9% 590 199 A 5 o SMA = 13 2501 10 75 TR & REBR AR 40. 22%, H LA KA
SMA-13 PR B IR A BIBEAR 36. 78% , UHIHTRITE FIA BOE 1 AL A 8RR S et & R EE 45 07, 1e
i SMA-13 BRI IR A RN B RO L T A K SMA-13 S IR &KL

3 #Hi

1) AR PRIV A B RER AL I %5 5 SBS BPEI S MR MIPERE . B IMPTR 7 A6 SBS Bt 5
PR A BRI RRBA P R EOR A 2~ 3 AR E 5 9.

2) B S HTR TR AL R SMA=13 B T 1RGO /K 5% B e B2 FIR Rl B 24T R0R B2 1L
FERB I MSHTR 7% 00 9 41 B SMA - 13 P R A B il $ i 1. 67% 0. 93% , 12 7K R HU 2K L AR
36. 78% , Yi W BE AL BT A8 i = SR BRI R 7 7R BEAT A8 s AE I o SMA- 13 e & IR 5 R B K AR E
P, T A S B AR R DX T 7 BB PEREZEOR , AE 5 e SMA-13 SR 0 75 R 5 R B KRR PR T
v I (4 7 R SMA =13 BCHE T TR A
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Effect of anti-stripping agent on moisture susceptibility of
granite modified asphalt mixture

HUANG Liging, LAI Xiaolong, SUN Hua

Department of Transportation Engineering , Fujian Forestry Vocational and Technical College , Nanping 353000, China

Abstract: To relieve the pressure of road construction, the moisture susceptibility of stone matrix asphalt
(SMA) modified asphalt mixture using granite as aggregate is studied in the hot summer and humid winter areas
(1-4-1) of asphalt pavement climatic zone. Three kinds of non-amine anti-stripping agents are selected for the
optimization test. The performance of modified asphalt with anti-stripping agent and the bonding performance
between modified asphalt and the granite aggregate are studied. The moisture susceptibility of granite SMA—-13
and limestone SMA — 13 under the same gradation is compared. The result shows that the non-amine anti-
stripping agent can improve the adhesiveness of modified asphalt and granite aggregate. The Marshall stability,
immersion residual stability and freeze-thaw splitting tensile strength ratio of granite SMA—13 modified asphalt
mixture are greatly improved, and the immersion dispersion loss ratio is reduced with the No. III anti-stripping
agent. The high quality granite aggregate and anti-stripping agent is selected, the water stability of granite
SMA-13 modified asphalt mixture is better than that of limestone SMA-13 asphalt mixture.
Keywords : anti-stripping agent; granite; modified asphalt; SMA~-13; adhesiveness; moisture susceptibility
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Stress comparison and analysis between the folded grid model of
cast-in-situ box girder and the single beam model

YE Chao

Kunming Institute of Survey and Design, State Forestry and Grassland Administration, Kunming 650216, China

Abstract: To improve the quality of bridge construction and realize the precise design concept, MIDAS/Civil is
used to build 3D spatial model and do anti-overturning and anti-crack checking calculation. The stress of the
folded grid model of cast-in-situ curved wide box girder is compared with the single beam model under different
load combinations. The results show that the folded grid model of cast-in-situ curved wide box girder can reflect
the overall stability of box girder and stress of web accurately. But there are still some limitations in the stress
analysis of the members in the limit state, the permanent state and the transient state. It’ s necessary to conduct
the safety checking calculation of the whole bridge by combing the single beam model.

Keywords ; cast-in-situ curved wide box girder; fold-surface beam-grid model; single girder model; anti-

overturning; anti-crack model; refined design (HAT G4 . 2Fr )



