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PR, A TSR R MG 2 B B0A
1.2 tHHERFE 1

AT T AR R LB o KRS RIS 0 ~ 3 mm XA 2B N 3 ~ 5 mm LK
7 3RS R 5 ~ 10 mm LR E 4ERIAR O 10 ~ 15 mm , £ FhAERE KA ARG 245385 FE 3000 () B 5R , 4%
ERL AT R () o3 25 RN R 1 R .

®1 ERHEIBESH

Tab.1 The percent of aggregate siveving %
R D5 AL 5F /mm

16 13.2 9.5 4775 2.36 1.18 0.6 0.3 0.15  0.075
148} 100 81.4 13.4 0.7 0.7 0.7 0.7 0.7 0.7 0.7
24K} 100 100 97.7 12.4 1.0 0.9 0.9 0.9 0.9 0.9
34k 100 100 100 98.2 12.9 3.6 1.3 1.0 1.0 1.0
oS 100 100 100 100 86.5 51.7 30.0 15.2 10.5 6.6
Wk 100 100 100 100 100 100 100 99.8 99.7 91.8

2 ERESIEIT
YRR AR T /MR S5 R B 2 PPE OCFC-13 i =2H B A A, B, C(AIFR 2 F/R ), A5 FP g i i i %
wmE3 R,

x2 SHRRERT
Tab.2 Aggregat gradation %

eIt 1#RH 7 4R 3R R WA o He

A 26.5 51.0 3.5 4.5
B 38.5 44.0 0.0 4.0
C 38.0 47.5 1.0 3.0

®3 BEGRETESE

Tab.3 The pass rate of every gradation %
— J7 i FLR S} /mm
16 13.2 9.5 475 2.36 1.18 06 03 0.15 0.075

e A 100 95.1 75.9 28.9 18.2 12.8 9.5 7.4 6.7 5.8

BB 100 928 65.6 232 16.4 11.6 8.7 6.7 6.1 52

e C 100 929 66.0 20.6 13.0 9.2 69 53 4.8 4.2
PMC R 100 100 80 30 22 18 15 12 8 6
/TN 100 90 60 12 10 6 4 3 3 2

2% 3 IS & B EC T AR L A, B, C, 34905 & I & IR A BHR LS [, Br LA REE A, B, C ] LUIAE
VT RBL . F R R , S R EC A PRI R &R 6.19% , ZRIC B IWI 46 I i FH i 5.5% , 9%
Be C BIRILR I T FH R 4.5% , — L R BR LT AE 0N I B2 25 A R A BT 9 0.25% , #5 FRFLE ) OGFC-13 4
PR AL 2 PPN R B TR 3 B, OLIAT 251 512 50 YA T 8RR I, SR FHAR BRI e i 1 23 B -
DU i ) S BOR AR e BE I M SR bR iR 45 R anaR 4 s o
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F4 BRHKIBREHEREIRELER

Tab.4 Results of hot mix porous asphalt mixture at all levels

HJEER W AR/%  FEEREAN  VifE/0.1 mm

ZBEARI%  BRBAXIEE RS

A 6.1 55 41.3
B 5.5 6.4 42.6
C 4.5 5.2 384

15.0 2.207 2.595
21.0 2.072 2.624
272 1.943 2.669

S ARIE B T A B P B, T S BEANRE K IR RE KA , 5 N 18% ~ 25% 22 1], H 2 4 Bk 5645 S vl LU
G0 ALB,C HIRRE BE I ICT 3.5 Wl e it TR R, L C Y 28 BRUR R FESR A9 R 25% , R BE A
B2 BR/ANTFEOR B R BR 18% , 456 TREL KR BT B i i

3 &EBALEHHE

A B AT, 44 B 5 Al A e (4.3%
4.8%,5.3%,5.8%,6.3% ) , REGLF A5 N 53 3 MR
AR Y 0.25% , BT 57 52 50 Y 7R 2 R it
R, I T A B IS R D B UR R
ERAR R

HRAE 23 B R | T BROR AR e G S R I 5 BT
T U0 A 3 28 RO IR 25 3 il 2 il Ae o B &
B Ao LB Sl F oG Rk, A
2 A5 T 2 R PR 2R T A LY L
wE 1~ E SR,

43 48 53 58 63
AL /%

B2 HALLSEREXRE
Fig.2 The relation of asphalt content and
cantabro loss

6.3
6.1

43 4.8 5.3 5.8 6.3
A LE 1%

B4 HmALLEREEXRE
Fig.4 The relation of asphalt content and stability
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Fig.3 The relation of asphalt content and
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H 1~ 5 75 A TR AR 236 i BRI A LU LR 4.7% ~ 6.0% , HoA B 8 5.35% . H1E 3 Al f5i A
He R 5.35% 0 25 B %k 19.9% , S5 R ZS B 20% 22 (6 4 0.1% , i JE M0 HLAE 19 25 i R 5 1 R 2 i R k) 22
(AT £ 190 ER . % 18 Y R SRS e TR BRI A e R 5.4% .

4 GFC-13##HEFRERHERNIGIIE
AT AR LT B ORI SR iR B R REOR R A A RO R Sl OGFC-13
PP E IR AR MRE . HaIeas gk 5 ~ R 7R,
x5 DERIAIER
Tab.5 The results of Marshall test
RGBT MAt%  FUEREAN O WEO.0 mm SRR BERBHEXEE SIS R
MPEOGFC-13 54 6.16 554 19.8 2.117 2.64

£6 BEERRLR. SEEGRER

Tab.6 The results of condensate drain and Cantabro test

TRA R WA /% Mk /% IR R 5 /%
#PEOGFC-13 5.4 0.2 14.8

x®7 PIREERBEER
Tab.7 The result of dynamic stability test
TRA R AT /% TR AR e BE/ (WK - mm ™) ZiR A5 5t 2 %
PPk OGFC-13 5.4 4442 =3 000 2.80

FH I 25 ] LA HEE B PR 1R AR SR U0 1 25 B2 19.8% , 5 1 ER 25 B 20% 22 (H.
H0.2% , 5 FE BT I RE 125 BRI EEZS BRI 22 (A E I £ 1% 0 ER o BHE AT I a8 AT T4 2%
TR I ) R 2R LA R shRa e B 10 1% 235 SR AR K it TR I e B SEBRAE, I LA, SR B A
AT HE 5.4% B0 $PED IR A B HAREC & e A A He o B 5256 ir i 69 B AREC & Fe R dse 47 FL
ERFEIE IR &R T
5 GFC-13E#hERARIAE

A4y E AR IR ARG A5 S X IR PR IR A R R A HE 5.4% , i FERB =
A Y 2.5% 1) OGFC-13 IR FED & 1R & BHE BB = N FEE SOl AR BE (U388 Fiam ) il /E S 8R4
e BARUERE %R RBEE A, SR MR IR,

*8 OGFC-BEHISRARENHIMEKRERE

Tab.8 The temperature of warm mix asphalt mixture mixing and compaction C
GORLCELARRB IBGREE IR RSRERRE bUEIEUAEE MR AR
160 170 160 160 155 160

*9 DEURIAILER
Tab.9 The result of Marshall test

TRA R MA %  FEEAN O WEO1 mm SRR BARMEXTESE RIS R
iHEEOGFC-13 5.4 6.0 56.2 20.6 2.096 2.640
MO ISEIREE T IR ), 25 BR A 20.6%1H /-5 HHER 25 B% 20% 25 (0 0.6% , 1 R BB ZR  fe
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JERT 3.5 kN Wil R G EOR , X FE OGFC-13 Wi IR & R AT HERB G A ST L SR I AT LK 5.4% , 4
FB AW PR 2.5% Ml OGFC-13 Wi 1R A RHZ IR 8 48 N5 MO Tl HE HEA 70 AS B8 75 AT
B IR ORI RO A I IR E OGFC-13 Wi IR A R HERE I 45 5L 2R 10 RISk 11 PR
F10 HEEMFERE. FEECEINBRER
Tab.10 The results of Orenburg asphalt analyze leakage and Kentucky Fort

TRA R A /% ki /% IR R 5%
HPEOGFC-13 54 0.2 15.6

x11 PREELEER
Tab.11 The result of dynamic stability test
IRARIZE A1 /% ERBIRE B/ - mm ™) BRR/R - mm™) 5 A %o
EFEOGFC-13 5.4 3992 =3 000 35
M 11 A DA IR PEHEK W5 TR SRR T 2R F1 e 2k L PR U 7 TR S R O Al 463 26 A
FICAD G WA 2 e, (LR RS B0 0 s L A2 100 77 R 5 bt T M 8 R ELAT G 2 MV R (BT 5 /)
T0.3%, R RIBAR RN T 20%) o NFR 12 H T LUFR IR 75 TR 5 A Sh AR E B2 LU AR D 7 TR & k)
Bl RR e BEAR , (F o i A AL ALAE B IR E FE R 45173 000 U -mm™ AU ZER o ph SR 45 SR mT L Wy 34
F¥OGFC-13 Wi iR AR H PR BC A HE T3 iE RV S s R 5759k , i Tl E OGFC-13 i iR A kY H

PRI
6 Z5it

TR AR I 1 L SR 45 R 5 24, R W I B A OGRC-13 HEK I T4 R PR RE X403
RO B B TG TR HLTE) (JTG F40-2004) B9 EER , AT S 32 20 i PR AR 5 TR AR S BROR B 5
A E PR TR AR G AR A L, IR R TP RB I , BT a5 18 2

1) AR T il OGFC-13 HEK W T IR G RN B ARIC & e, FF2ET T AR AY PR RE ISR S0 L o

2) PR H IR AR RS A s ATl TR A IR ARG LB, PP R SR A iRt
AT FEREAE D R A R S il A L

3) i PERE S IR R B oA AR FEAR R RO R IC AR F T PRI TR A BB PERE R bR LR A IR AR
Wb — , Has B e i g, (EUR A R AR T RE T I A TR S R BORZOR

B2k
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The Analysis of Elastic Wheels on Compression-shear Urban Rails

Wang Yang

(The Urban Mass Transit & Railway Research Institute, Tongji University , Shanghai 201804, China)

Abstract: To explore the effects of wheel/rail contact temperature rise on elastic wheels in operation, this paper
firstly established the elastic wheel/rail three- dimensional thermal contact coupling finite element model, then
adopted the heat transfer calculation method on the basis of the overall input heat flux and convection heat trans-
fer calculation model, and finally analyzed the temperature distribution nearby elastic wheels of the vehicles at
the designed speed of 100 km/h under three conditions, such as in full slip brake, creep brake and operation. The
results showed that in the skid brake and long time smooth running process, the equilibrium temperature of all
parts of the elastic wheels is in allowable temperature range; when in the whole sliding process of emergency
braking, wheel/rail temperature increased sharply, which would lead to tread wear and accelerate the wheel elas-
tic element aging.

Key words: elastic wheel ; finite element method ; heat transfer analysis
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A Study on the Target Mix Ratio of Warm Porous Mix Asphalt

Che Changwei, Chen Jingya, Chen Jun, Gao Xiaoyue

(College of Civil and Transportation Engineering , Hohai University , Nanjing 210098, China)

Abstract: This paper tries to study the target mix proportion of warm porous mix asphalt, taking the warm po-
rous mix asphalt OGFC-13 in Changzhou as the experiment object. First, the Marshall method is adopted to de-
termine the design graduation of OGFC-13 with 20% target porosity and the optimum asphalt content under the
condition of hot-mix OGFC-13 design gradation. Then the relevant result is applied to mold the OGFC-13 Mar-
shall specimens of 20% porosity under the warm mix condition. Finally the validity of the target mix proportion
of the warm mix OGFC-13 is verified through Marshall stability test, Orenburg asphalt leakage test, Kentucky
Fort flying test and rutting tests. According to data comparison between warm and hot mix asphalt, the study
finds out whether the Marshall method of the hot mix asphalt is suitable for warm mix asphalt.

Key words: warm porous mix asphalt; mix proportion design;the best ratio of asphalt and aggregate ; experimen-

tal verification
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