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Tab.1 Technological oroperties of asphalt

BER  #B

HEA i SR

4 AE(25€,100 g,558)/(0.1 mm) 80~100 96.5
FERF (S em/min,10 C)/cm +«30 93.4
FEE (5 em/min,15 C)/cm £100 >150
%L K (R&B)/T %44 44.0

RA(COC)/T «245 276
TFOT(163 C,5 h) ER#%k/% +0.8 -0.389

1.2 &H548

ERPAKE T MIAIREBHOEH, B
TEYEMEEERLE . SEESFREKRR
BUHERARELEME | B+ 8aY %K
BN REH NS, 858/ %R
T 8 F OLSM 4, .3 3.
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Tab.2 Physical properties of aggregate

- HHE HE#E BIZULE R K HAREE AT mmEMER  FKREE
/(g cem™) /% /% /% /% /%
#5 2.713 24.8 22.3 7.1 0.2 —
7B 2.706 — — — — 2.5

#£3 OLSMRARER

Tab.3 Gradation component of OLSM %o

L i EFHEEA L (mm) H 3 i B TR (mm) B F 53 %
R®E 31.5 26.5 19.0 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
1# 0.630 100 98 80 62 49 31 20 0.680 17 11 8 6 4
2#  0.604 100 94 74 57 45 27 16 0.653 14 9 6 4 3
3 0.579 100 90 70 52 40 23 14 0.626 11 7 4 3 2
44 0.553 100 8 65 47 36 20 11 0.599 8 L1 3 2 2
S# 0.527 100 8 60 43 32 17 9 0.572 7 4 3 2 1
6# 0.502 100 78 S6 39 28 14 7 0.545 5 3 2 1 1
74 0.476 100 74 52 35 25 12 7 0517 4 2 1 1 0
8% 0.450 100 70 48 31 21 10 5 0.490 3 2 1 0 0

*4 OLSMETEWAR

Tab.4 Asphalt content of OLSM %

REHS 1# 24 3# 4# 5# 6# T4 8#

MAERTEE 2.7~3.6 2.6~3.5 2.6~3.4 25~3.3 24~32 24-~3.1 23~30 2.3-~2.9

Btk A 3.35 3.25 3.15 3.05 2.95 2.85 2.75 2.65
e g . =

2 ﬁ%ﬁi 60 QC\%E 0.7 MPa T&ﬁiﬁﬁﬁ,l«lﬁ]%%
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RAKXD&KRE LN, 7 140 ~ 150 CTHRE
T, REEHEL 75 KRB 6152.4 mm Bk, R
RAURERERENEENSRE ZRARBE
60 C . fNEE B 50 mm/min &4 FHTRAKKD
BRIAE, 4 BB K 45 min K FR K 48 h
R BREE, URBREEENEN KB ERE
B35 4R,
2.2 ZWBHKR

FAKXD&/RE L, 7E 140 ~ 150 CRE
T, NESFEL TS WHRE 6152.4 mm #ik4 ;R
HEREHERGNEENSHEERRER
25 C .k 2 B 50 mm/min T 3 47 % R B Y 3K
B, 43 50 5 S Y Rl 47 B 354 70 0% 0 3R R 1 B9
BRHTRR A, LAVR R B R AR R KB
E R TERR.
2.3 EHER

PAK D8RR B 2 B 100 + 1% B 35
HIBRYE,7E 140 ~ 150 CHRET , R AL BALRA
300 mm x 300 mm x 100 mm KR, EXBBE

EENFNRRBEENIZRE.
2.4 RETHRE

£ 140 ~ 150 CHEET , R B R AR A 300
mm X300 mm x50 mm & &, ¥ H K 250 mm x 50
mm x50 mm F)B AL /MR EE B2 200 mm, R
AIE, mBEE 50 mm/min, X REE
-10 CHATMBE di/NRRE, LB KT H
fE AR R BT R B 1R 17
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SHERGFREBITWERELE, X8
MARGRAXE ANBREMALT, 25HKD
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ME1TUEH,] ~S#B RS RE HFi
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P, 140 4R RE/NTF 15% ,3 ~S#R B
SHEKRTF 15%. XM[10) AR RA, HHHFR
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Fig.1 Relation of gradation and porosity
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Fig.2 Relation of gradation and stability
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Fig.3 Relation of gradation and flow value
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Fig.4 Relation of gradation and cleavage strength
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Fig.5 Relation of gradation and residual stability
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Fig.6 Relation of gradation and tensile strength ratio
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Fig.7 Relation of gradation and dynamic stability
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Fig.8 Relation of gradation and flexure tensile strain
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4 4ig
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Influence of Aggregate Gradation on Pavement Performance of
Open - graded Large Stone Asphalt Mixes

FU Qi —1lin', CHEN Shuan - fa?, CHEN Hua - xin®

(1. School of Highway, Chang’ an University, Xi’ an 710064, China; 2. School of Materials
Science and Engineering, Chang’ an University, Xi'an 710061, China)

Abstract: In order to analyze the influence of aggregate gradation on pavement performance of open — graded
large stone asphalt mixes (OLSM), the numerical calculation method of varying I is used to design aggregate
gradation of OLSM, and based on the results of immersion large — scale Marshall test , freeze — thaw split test,
rutting test and bending test at low temperature, the relationships between the porosity, strength, water stabili-
ty, high temperature stability, and low — temperature crack resistance of OLSM and aggregate gradation are an-
alyzed in this paper. Research shows that with the value of I decreasing and content of coarse aggregate in-
creasing, the porosity of OLSM increases, the strength, water stability and high temperature stability of OLSM
decrease ,and low — temperature crack resistance of it increases first and then decreases. Based on the techni-
cal requirements, the reasonable aggregate gradation of OLSM is recommended.

Key words: road engineering; open — graded large stone asphalt mixes (OLSM ) ; aggregate gradation; pave-

ment performance
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Reliability Analysis of System Stiffness of Semi - rigid Steel Frame

HOU Ying, HUO Da

(College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: Gradient optimization method is combined with finite element method to solve reliability problem
with implicit performance function. By giving examples, dominant failure modes of system stiffness of semi -
rigid steel frame are analyzed and compared with that of its corresponding rigid frame. The PNET methed is a-
dopted to discuss the effect of connection stiffness and P - A effect on the reliability of system stiffness of semi
- rigid frame. The results show that dominant failure mode of system stiffness of semi — rigid steel frame is the
interstorey drift and the same as that of its corresponding rigid frame; the semi — rigid connections have an im-
portant effect on the reliability of structural system stiffness and increase the effect of P — A effect on system re-
liability.

Key words: semi - rigid joint; steel frame; system stiffness; reliability; P — A second order effect



