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Regional road network capacity calculation and key section identification under
the impact of road occupation construction
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Abstract; In order to study the impact of road occupation construction events on the capacity of regional road
network, based on the theory of bilevel programming, a calculation model of regional road network capacity
considering the capacity constraints of road sections is constructed, and the solution algorithm is designed. Through
VISSIM simulation software, the capacity benchmark value of the construction section is determined, the
quantitative relationship between possible capacity and various influencing factors is analyzed, and the calculation
method of possible capacity under the road occupation construction condition is given. Combined with the traffic
flow distribution results, the boundary value, and the change rate of road network efficiency before and after
deliberate destruction, the identification method of key sections in the occupied road construction period is given.
Finally, taking the urban road network in Acheng District of Harbin City as a case, the travel demand distribution
is obtained through the acquisition of mobile phone signaling data, the road network capacity before and after the
road occupation construction is calculated, and the importance of the road network in Acheng District during the
road occupation construction period is ranked. The research shows that the capacity of regional road network is 38
445 pcu/h under initial conditions and 36 865 pcu/h during construction, which reduces capacity of road network
by 4.1%.
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Fig.1 Components of construction area
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Fig.5 Abstract results of road network
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Fig.7 Road occupation form for reconstruction of old residential areas
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y = —0.000 2x* +0.025 2 +0.280 7,R* =0. 998 3
(14)
3.2.3 KRG Rk
TEOELSCEG KA 2 43 5 B 0% 0. 05%
1% 2% 3% 5% 10% , JJi#5 19 & 38 i T 38 17 /g
TIRBSEFL sl =5 A5 Rk 3 o, Al LA
KB, W& KA BT, AT RE 2T R
fEE N
3 ABEYMTBEBHEER

Tab.3  Simulation results of large vehicle impact reduction

coefficient

KAV LA % WITRES)/ (peu-h ") IR T
0 1508 1
0.05 1502 0.995
1 1 491 0.988
2 1478 0.980
3 1 468 0.973
5 1436 0.952
10 1 366 0.906

XoF R Y 2 L 48] R 5 e 7 e 2R BCHE A T [ U5 43
AT R A y SRR ) ¢ 22 B T etk
KA.

y=-0.009 7x +0.999 7 ,R* =0.998 8  (15)

R /N D it T30 BT o [ B 1 38 et 23S A
T BRRAEL, SRAS45 /0N DX o7 it T fif B3 11938 1 7 1
TS RN 4 T 7 5 BT 3u X o 3 DX HC At 3 [ 3
TTREIH RS RANEE 5 Fis
3.3 BEMB=EITE

W I F FHUE A5 B0 7 3K 70 A 45 R S o,
WIHRIAT TR NE T, B & 34 B v/e it
0.6, X HAfHAA EFF I ELK Au=0.1,H
SyBGE R EATRE N AR, SR AR’ T
B AR Au=0.02 X FIRLG OD #3511 M 4 i
ZERANE 8 iR,

*4 HMIREETEEN

Tab.4 Capacity of construction section

X WATHE S BEUEM/ (peu-h™!) RIS AS  BEEREITEAY RN EE N HWATAESI/ (peu-h ')
LI N X 4 940 0.994 0.963 0.95 3893
HHRNX 3291 0.991 0.958 0.95 2 734
BhNX 3291 0.991 0.958 0.95 2734
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Tab.5 Calculation results of other road capacity

ZEERHT i L AEBLEN 43 WATRE 1/
T8 B 44 R BB A e BrR —_— A — (peuh-!)
I KA ERlYi ER AN 2.6 1 0.9 4212
SR B T KA W ATFRIX 1.86 1 0.9 3013
TSN} PN ) R K 1.86 1 0.85 2 846
1k VIO R K 3.2 1 0.9 5184
ST RPN ) LN 2.6 1 0.9 4212
S [ IR YN 1.86 1 0.9 3013
&% R R LI ONG] 1.86 1 0.9 3013
SR R R LI ONG] 1.86 1 0.9 3013
el SR e 1.86 1 0.9 3013
L ONE} IR ST 2.6 1 0.9 4212
R KA TN KA R KA 1.86 1 0.9 3013
R K N ) W By 2 e 2.6 1 0.9 4212
YN YA 4T % 2.6 1 0.9 4212
ER YN} 40 % I d A e 1.86 1 0.9 3013
S PN LI EX YN 1.86 1 0.9 3013
ERKGE BT SN 3.2 1 0.9 5184
RAUKR ST el 1.86 1 0.9 3013
BN S YN I IpNE) 1.86 1 0.9 3013
etk & e R KAk 1.86 1 0.9 3013

VIC Ratio
0,000 to 0.2500
s 0.2500 to 0.5000

5000 to 0.7500
= 0.7500 to 1.0000

== 10000 to 1.2500

VIC Ratio
— 0,000 to 0.2500
= 0.2500 to 0.5000
= 0.5000 to 0.7500
= 0.7500 to 1.0000

Vehicle Flows

3000 1500 750
0 500 1,000 1500

(a) BIRAE

(b) IS

8 MIMEMNIEENHEIHE

Fig.8 Road network capacity loading distribution before construction

TESR 10 WRATECHT , 48 )1 R (b8 % 2= AR
BB Ui H S TIEATRE 1 AR, 1R B A A A
P’eF u=1.46, MN#E T X BE 17 6E S k475
i, A9 2 Bo 45 R Kl 9 FioR

FESS 8 YR AT BCHT , 2B 1] i (il FBOR 7 — ROAR

KATE) Wit il 1B AT RE ) YA 13 B A A
IS w=1.40, RGN THT, W46 K0T BT IX
R X % P 245 25 5 A 38 445 pew/h, it T )5 B
I DX 0 I DX B R 2% 25 1 R 36 865 pew/h, X L
it T H 38 P P 28 A EAR I T 4. 1%
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Fig.9 Road network capacity loading distribution during construction

3.4 FEITHAKERKEIRA

3.4.1 WIHRMSEFEIRTHE
LI Python K F &, ¥ H M 2% 53 #r T. 2 &

network i FFi2 5 T B PE numpy 55, AR5 B X 4%
PGSR P X 4538 ST AT 4 5 DA BT B BE A
P LA SRR I, a3 B DA B 1 P AT R A TR A At
K AR T X0 B 5 2% 300 A8 L 2 1)
L
3.4.2  MLERARAZAEITE

AR S T o S W T ) 2% ) B A T S R

i, W83 W S FAE M2 s iR, e S
Bt AT, i BR34BT 48 0 AR Ak
R 3SR R AE AR NI W B M W UR SRR T3
DU B P A TR B [B] A B AT B 483803 R
SR RAF T 15 1 IR RIHE A R 320 B 18 R A8 38 B 1 2%
i Iy Pl — Uk R IR — 2%, BRR B A SR AR I
SR =R R, SRS A BT B RS 1 4%
ROCRAA, 153 1 A X B 8 ROR A A 22 A9 314
PRt g5 R anEl 10 s,

0.8 r o
— 4N E
0.6 - — WAIEE
— HEE
% 0.4
®
=Y
o M&
RN NS X
0 .
_0'2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 76 81 86
Uk A
E 10 EEREIEIRITEE
Fig. 10 Comparison diagram of various indicators of road network
3.4.3 KRBT S T B O 2 B P SAE  K B  oR T HEA

MNP 10 AT LU Y 5850 % B R 4528 AR AL R
B, X B BEE O T 12 AR /N X i BE R X T
Gt B, e BRI SE I BUS | 28 R0 S MAS 21 T 42
Th, BRI 3 2 B WO R S 1 B U 3% S i $ 0+ 1

HRZ AN, AT LUBGI X E R i 0 A, ik HURE
TR 1R R R A N A B B R
P, R 22 ] 3l X DX S 2 44 i ) s B
%6 JIs I LB B AR T BT X A X
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Tab.6 Top 10 sections in importance

T i A %K AR E T EE Gy

ST LN PN i 0.039 429 0.096 610 0.255 095 0.118 554
SHKRA Lk KAty ST 0.037 306 0.102 825 0.301 140 0.116 471
SR A LN I W 0.023 789 0.181 921 0.396 034 0.102 559
)1 KA R iR 0.021 589 0. 166 667 0.375 605 0.093 973
S )1 KA ERE et 0.012 179 0.222 599 0.650 157 0.092 441
ENK A FRIK A FEoRE 0.014 104 0.206 215 0.570 299 0.090 975
S )1 K A N YN LRk PN 0.018 797 0. 150 847 0.407 835 0.085 928
KA ek AR 0.026 287 0.046 328 0.400 000 0.084 683
LI ON] TN ST 0.010 810 0.232 203 0.486 705 0.084 670
iR A FE )1 KA YN 0.010 816 0.206 780 0.375 855 0.075 961
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