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Vehicle Flow Characteristics and Load Effect of
A Eight-lane Highway

RUAN Xin, ZHOU Kepan, ZHOU Junyong
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract; Weight in motion (WIM) system is adopted to
obtain actual traffic data of a four-lane highway and a two-lane
highway (in one direction) in Guangdong Province, China.
Vehicle distributions and load composition on different lanes
are analyzed statistically, and spatial distribution laws of
vehicle flow and load are explored. Based on the analysis,
sensitivity of the asphalt pavement and bridge structure to the
transverse differences of vehicle flow is discussed. Results
indicated that there exists huge variation for vehicle lane-
choice feature. Over 70% vehicles with two axles prefer to
run in the inner two lanes, and over 90% vehicles with more

axles incline to travel in the outer two lanes. Traffic

R H#5. 2014-05-09
EL&TH. BRBAREES (51108338)

distribution for the inner lanes is highly concentrated, but the
vehicle load level for which is relatively low; The vehicle load
level for the outer lanes is far above which for the inner lanes.
The pavement for the passing lane is still of good performance
under the action of the vehicle load in ten years, meanwhile
the pavement for the other lanes is badly damaged and
demands maintenance. The maximum moment effect extreme
value caused by vehicle load appears in the driving 2. For
different loading lengths, the measured effect extreme values
basically exceed the corresponding code values, which shows
that the vehicle load model of current Chinese code cannot
meet the actual demand of structural design and assessment,
and need proper revision.

Key words: eight-lane highway; vehicle flow distribution;

load characteristics; transverse distribution; pavement

damage; vehicle load effect
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Fig.1 Lane distribution and WIM system arrangement of highway before and after expansion(unit: m)
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Tab.1 Comparison of vehicle lane-choice feature
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Tab.2 Comparison of traffic volume for different lanes
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Fig.2 Variation of Lateral distribution for

traffic flow with traffic volume
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traffic arrival feature

AL BEESTEE 1 EAZEL MBS L
SFAHE, SEYME SR 340 5 348 m, T )5 MIAME &
T8 ZE 3L (A FEAKOT Bk 3, S 39{E 4y BIR T 2 447
5 662 m. 23 4370 5 %23k (6] BE 43 A5 W AH B, ZE R —
FIERKTT B N A 22 T8 2 AR IR BEAE, F
YWZEH 4 Bk 100.95.84 5 75 km » h'. £ B A]



558 H B K% %A RBER

ERRE

R N E o A X AR, R R R, A E A B RO E R T A
. B B AE A K R A AR, B X T BN EE.

InEREE /N G H BN (AN B2 <740 m) , Wi E 3
B It ZE 4 A 2R L B R A T BB AR /N, AR B
FEZE R A 33 P IR 5 TN N R BE R A S5 A RN
A2k BB AR N R R R R I O .

2 FEIRATER) = B

R A 1 i B e S R W T
B RHA B, TR =, E K
INREB—ANBEERENE S WRTTR, ARER%E
W% ZE3E B 2 5 A B0, X R R AT R
INEZ R ZE RSN E. FE AR EFHTER R
MOEBESH EESHE DGR BT B IHET RS
FIGEAE 35 2R B A B AR S

HRAFMAEHEREENERERLE 3,
A A EEN —HERERR, REBEHE L
FIZEEIBMERR /N 66 ©), KR FHITHEE 1(3. 4 ©;
WAEEMAENNEE L7, fTEE 1 AR
Pl A AT 42. 24 t; AMUZEE B A
MEERBETRE R, KPR KERWMEN 46. 05
t, MBZEAT43E 2 b (AR BT E, MR K L
HMEEAFRZEE LNEESEERER/D. A, H
Bb B i) W 2 T B, B ) VO R TE W T R RIS A
W E A R E K.

®3 AEAEBESEMWTEHE
Tab.3 The average weight of vehicles

with different axial type t

FEERHE O EE O W =R I8 B ABRULE
MEHE 166 12.31 1418 — —

M f7Z%EIE1 3.40 17.88 28.40 38.89  42.24
W%EE  f7EE2 8.04 2142 32.41 43.34  46.05
fT%3E 3 6.97 20.49 30.61 40.40  41.99

E: 40 #MMEHE 516 10.09 31.51 39.20  49.69

PEE  f7%FHE 406 7.24

SR b 2 BE ) DY 4 R A B AR AT 2R Y
ZS[E AR AL, GET R B R E 1 BRI ER
R 4 fis, WAL, A4S E R RME S AR E
5,95 %0 LA F S EEMALT 2. 23 ¢ UF, HEH(E
fF L2t I MATHEE 1 NEFHERELME
SRS EEERA AR, BiHEEKTAE 0. 8
DUy HOB etk /) , # 3 BB ) 42 B R E K
FRAEER;ITEE 2 57%E 3 NERELMESS
MBS, B R TR AR S, ULEA SMU Y
MEBEWERABHEAK. BE L, 2R — R85

33.84 37.19 47.09

10— —
091 . e
0.8} e -
7 _ﬁ ]y
H 7 — \
0.7 7 s
w08 S T2EE2
% o5 /7 - T ZR3E3
% 0.5
# 0.4 !","/
030
0.2
0.1
0 10 20 30 40 50 60 70 80 90 100
FHE/N
a BE BRSNS
Lo IOEIE ri
0-9-[ P
08l |~ S
0.7+t /’/ .
el S —mEm
m A ~- T FIEL
§ 0.5¢ /S g?%z
Eoal| 7 TR
03t 5/
0.2y
o1
0 5 10 15 20 25
EE/t
b fHE BIHER S

4 FEEEHEBTRES GRS

Fig.4 Cumulative distribution curve for vehicle load

3 TEHHBHT

£ AT VY 2 R A B A 0 A B R
Y2 B BB R 22 5, ORI R R R 1, 2T
TET £ » 3 EEL 3 B 7 5 L 200 F) i 280380 R ) R AT IO
3.1 mEMEEAMAE

SR 57 e B T 45 45 14 B B SR I, 582 ) T 9 5 4
i N R A IE AR S M A A BR S T R L R 3R
E 7T 8056 5 T 20 1 280 A2 B A 8 57 T 2R 7™ AR Hy B B
FHISMH Z —1, AR IR R/ B AT 3
R 160 A 5 B T 2 579 152405 1R JBE AR . 328 U 4 4 7
BB T T T S W P R U R B TS5 A, 2R
GETE S B AT A T TR 982 25 T 52 i e » %o i 2
R BURER , BRI R B Be ) 2, B E & 2
BB AR R R,

24 B YR B A Ay X 1 G B



4l

B K, %\ TRl R B R e AT B L 559

fedEhR , BT SCERC 12 ] in vl B B R B S
VU 2258 o A % 40 B S S Bk (ESAL) , 3%
IBRZIE R ESAL ¥{H, WK 4; ATRARE . B EE
FATEE 1 EEBERR(R 2, BRZKEEK
ESAL imfif T H At 438 , JLH M %58 E ESAL {X
A 18. 35. G5 TP 1 247 AT, ZE 2R 20 2 fer 4R
DR/ INX B TR P B 2 M R DR 32 3 B AR S
F4 AEFEHHHEHMK
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Tab.5 Life factor and shape factor for
pavement in different lanes
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