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Research on the optimization of urban logistics distribution routes based
on the synergy of metro and trucks

GE Xian-long', MENG Xiang-wen, WANG Bo, LIU Jun-lin
(School of Economics and Management, Chongging Jiaotong University, Chongqing 400064, China)

Abstract: Aiming at the dual predicament of the ‘last mile’ pain point in urban logistics distribution and the insufficient
utilization of rail resources, combined with the road traffic congestion problem caused by the dense population in
commercial and residential areas, as well as the significant temporal and spatial uneven distribution characteristics of
metro passenger transport, a three-dimensional urban logistics optimization scheme of coordinated transportation by
road and urban rail is proposed. By integrating the underground idle space and the transportation capacity during the
off-peak hours of the subway, a two-stage optimization model for the location and route of the urban logistics network
based on the collaboration of subway and freight cars is constructed. The first stage focuses on the layout and resource
allocation optimization of subway freight transfer stations, and the second stage designs the collaborative distribution
routes of subway and freight cars based on the existing lines. Considering the particularity of rail transportation,
constraints such as customer service time Windows, remaining metro transportation capacity, and vehicle capacity are
set. With the goal of minimizing the total cost and in combination with the characteristics of the model, a two-stage
hybrid solution algorithm integrating adaptive genetic algorithm and improved ant colony algorithm is designed.
Finally, the validity of the model and algorithm is verified by taking the goods distribution in the central urban area of
Chongging as an example. The results show that, compared with the traditional distribution scheme, this model can
significantly shorten the distribution distance by 56.35% and reduce the network operation cost by 30.21%, which is of
positive significance for alleviating the problems of urban logistics transportation.
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B, BEHLA BT % 348 5 3 v e B 0 i — R B4
s BRI N, BRI 5 (50 T s i
SR B B, HF S MR TS R ks, —
AT BAR R N [1,0,1,0,1], X R IR EFH 1. 3.
5 MR R

step2: & B FE B E T

FMr B, BRSO, % T i Bk
AR S R T R B O L A e A R (R 2R
P PERe AR LS ik s AR, 51 S H 2 A AR i
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step3: it H 1

TR T R AR SE B, TR b
BILIG BB 43 AN, P D g 3 82 R o K AR A4
NTACFREE, TP IR, B 2 TR R R 1A 25
SRIFERUBL. B, 1% £ SCARPI R rhod B 5 f R
AR I T AHPRE, Vi DR it 1 A R o 3 1 o /)
(R, o 25 AT AL, s SRR S

AE X T IR — B MR AN 558 X7 U R
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SV B AR A, IR e g H R A A
AT AR A BB T E AR 57 A, B R X A
AR S s FIOR IS PR DR AT 28 36, DA™ A A AN 4.

step4: H & N 2 B

T 3 SIS DA PR Y- 35 3 R 9 5 TR H Aot
EE, BhAS 28 AR FNAR 7 38 25 R0k H bR G K2
ol LA s 4 R R ey, B B AR e 2 50Ul
PAsmAL oy 45 2R, AT ZE DA I R v i - 4 4
5 R R, SR RIS N S USSR

step5: Z& 1 HEN]

A A 50 AR LI B FE ) o 1 /D T B

0.01%, W HEAT 1h18 47, 27 e 2 A ko, ) BL ik
W E 1) B KK AREAE o 26 b e, 3k 31 i RIE AR EL
IR 1R AT
3.2 BURBEEEVER IR T YIRS B R

T A Ui i 26 B A UK o, TS RORE RS AR
ARITTC 328 M5ty 6 PR 25 ) R B 4 240 O SO BR0V 2 B 41 )
BCHE B, e PR v RROBC 2 B A, WSSO BB, A
W, IR FVEAMERE, IVIIGME B R E. B
N B A5 83 E 7 60 =J7 kAT Ak, BA
IPREEW46 T I0E FE, $2 i &R Ak me, ik — 2k
AR Ui Bk PR A%, P m SRR R AR,

stepl: WIS B = HFE

& WO SR DL O L A B S E N E B R
WIBHE, FECS BRARE B R A5, Wi BEHLIE 2%
I 5 7= AR TC AR A R T EEVIH R, 51
FARTT A), AR ST k- B AR I R] s i ) AUREAE AR
WG BRI T S5 G AR S bR K B A S %
eV RN AT B oA, KA RIE T

o 1
o, = e (21)

o, 70 RN ke B ke, TR TE B, dii,
SR T Rk A K, RN BE B, oo — AN IR B A1,

step2: BATHEE
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R A BT 2, I Tda mh ik th ki B Gn T R0 gk
TR 8, IRYE YaT kA ERE B RIKERIERET —
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AP BT 1] (179 N, 1B — SR R IR R AT
(T/ﬂ k2 )ﬁ i (nklkz)a

Pk1k2 — o (22)
Z (Tkln)ﬁ : (nkln)
neN
Horb, 70, ROREE T Kk FH Ko (B (S B R IK L,

My ky 2 78 B T T 550 Koy B Koy (1) BT HL I, 240 o1
B3 T T My ey T T 1, TE R BIHE 22 H 1) 5 2 B2, 4R
N BT WAENT Sk, B A IESE N — W S ES, 7
B JIT A AT e ™ msn B[R] 260k 02 0, P ORI
HWEEZ N 1.

step3: 5 S R HT

AR B I NAF B R IR LR sh & 8 (E
SR I e AR5 B, AR U I IR B R AR A 5
X VR S S B O, T P A R A R AR
M RRe

Teky(E+1) = (1= p) * Tipry (£) + ATp py- (23)

Horb, 7, () NESEIGEART, % PR R Sk Ak, 2
[ S B RIREE, pRn B IOEARIS 5 G B RIEK
R, ATy, RNITE B Z BRI E R R E.

stepd: 14X

Fr A W e U PR I, 1A S (21) BT E R
&, IHE AR 2 FTATE, I+ 5 TS 211
AAT AT X L, e S B

step5: #1264

H R A B R S, FREAAR,
Hh AR A
4 P

DS IE B PR A AL (A v, MR A R T E A
W54, =54, S EMER AL Bt
SEAF), IR A 3 T B HR iR {8 ] MATLAB
R2021b Wit 8%, tHE AL B N Intel(R) Core(TM)
i5-9300HF CPU. 2.40GHz. 8.00 GB, 7£ Windows11 #
YERG NISAT. A0 EUAA S0 45 SR AT e 7 Al b
ELor .

A 2024 4, HR T HUE S8 E A BRI &
13 2%, LRl /i 193 A, 1278 BLARIL 538 A HL, R4
LRI A R B EAEIE 1500 A B fE N3 E K
Tp b A 41, 25 P T A8 b JE Ak i N R 1 g
AR TR, X KE R SR isiE
) SRIE V). [FF, H 5835 1) 50E S m L N, TR
k- TR RO S it 7 7870 I Al St 2% A
4.1 EBIGHT

DA KT 1. 34 10 54901, F AR H JE gt
8] BE N 5:00-6:00 10:00-16:00+ 20:00-22:00. i i X}

B H G S PR BEAT IR 70 A7, FREUX = 564
BREG I B A 2R R R A 2 ), B AR Kt v AT 4. LA
X =R LR IR ZE D B, R A IRAE AR R I B

El4 R EMIREEEERFI R

4.1.1 BiEHE RN

(1) BEia hFE RN P 75 3R A5

DA PR TR 1. 3. 10 5L RN &, B E i
X A XS R X R YT AL XA 3 T Bk s, B
R R . I R R TR R R, ARy,
iy, 13327, AR HUDIRIX 28 P BCIE B2, BB IX

B A= ffve 20MEE ., S 50E . IR, LR K.
B DUA B, ARIRG S N Ju, Jos Js... ., FHE T EDE
TR 3B, 0 A 12 DXk P 35 MUKk 1) T 08 R o

DAMBIE 2 FIAE N 75 oK A B A B ISR UE. HE L
PRl &/ T Al O o A el o € AN B2 BN
B 2 AR, Wit is Hinlk 55 78 a5 T AR, FEDAIS i
oG AR R IR B AL, DR R B AR d
HIS A4 141 2 ) 2 7 1 B B T SIS0 D) 2 A b, o
IR X EHE 287 2%, ik #% 27 AN B A AR HE
B A LR AR N R R, 5N Ky, ks,
ky.. k.

(2) H iz i

WE s fros, B bR 7 &k B is il S
B R A 0] 43 A I . % 708 v i il I R
TS B A E AR, B T s B
Was G FEA B BRI R 5 w42 (A 73k
2 SRS ).

ASCAERLE TR Bk $/ R R E, W4
(AT 353 52 245 20 30 kev/h, B85 4705 25 11 ] 52 £ FH Bl A
(BFERINLLEE . 4ed ORFR 9% FL 4T IH 90 55) S 220 o/
B, ZEEE B E RO 2000 kg, BAT IS B ROA A
0.03 JT/kg/km: Hb 2k & E ) 47 i BE A 3000 kg, IBAT
NI 60 km/h, FALIS KA 9 0.012 J/kg/km: 5%
ZEAT B AL A B AR HE R A 0.268kg/km, HLA Bk
HEBCRFE T A N 18.866 JU/kg: FAAL B 425 1 B A
4 0.13 Ji/kg, iz iRk m i B e 18 8 3 A R 1300
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El5 XHEMKEREERFIRTIE

TG AN R 2 % 2 1] (R4 R AR Sl 280 Tt

(3) R L R

NG E AR A Je W SR A R, HE MRS
vt BN B RIER RN 600, H1 46 Tl R AR Ay
230, A5 0.05, 2 XHEFA 0.7. 18I /E MATLAB
A i I FIs TR, 19 2R EUE N 26 762.231
JC, HA A ISR AN 16983.373 JC, HliE s ik
AR 2604.958 T, B A N 280 T, B Lk
[i] 72 32 5 AN N 5200 T, ZEE A 1693.9 Jt.

SRR, THEH PR R AL BN yo=ya=
Ys=y-=1, BLIF S A 1 R 3 Y Rk B T RN Jas Jas
Jo~ Jirs RIVAREIE HP 1) FR G T S50 £ TR VA M R 3t L 7
e T Mgkt L bR B Mgkt L DO LM Akt HL AR AR
bt K B P s R 6 BR.

(4) &5 Rt

MR A 285 FERN 3R oy BT AT DAAS 2 T bR 1)
Tia R gk, LA BRI T RA. B8 K
K TR AT RBER R, DSRIGFRIE NS,
B, BRARHACIE AR, $E R BCE R, LS s kL.
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206 K8 ol
K17 -.-_uz
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KiB
F K10
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(1) SEHIN4H
BT B is b ik 5 R ) e ECE R
LR 3 5 4ofF T IS 4k, JF 0 6 Y i 2 i
BB e, BIZT VA R S T Bk
utiy DY 2x LR, 905 73 AN Gor Jas Jr ILIRSS
(K1 21 DR TR, T A Ko ks Ess Ko ks Ko
ki~ ki~ kis~ ki~ kiss kigs Kirs Kiss Kios Kars Koos
Eas~ Koan Eoon Kor. B 71 RIBIAS[AAL B L KR RS
I 16 i J il 55 IS S 8 EL Rl X — W e e,
BER BOR M T Bk R A B 5 2 TR is TP L uli i 5T
F A S 28 B A0 A 1) .

(2) KA EE R

NS IESE T3 Bk 5 BT 4 13T P o R PG i
T AR B R 5t BORE B0 A 2, IR G S
Kk By W CECE S 80: R Ak 7R A U SIORT R,
8 Gt 2Ok, B OKIEIRECN 150: IR T oy
1.2: A RAE R EENE SN 2.5 HPHHERRMNEAR
SR, G RERERFE RN 035 FRREEQN 80.
£ MATLAB B A h gt I 2 AT 12 Fr, 19 2 R L idis
B4R, W3R 2 .

4.1.2

&2 ETHEOEHIRNEEERMAEE
75 iz % Bt (kg) FC 2% B 2 (km) WA E (kg)

1 I, = J, = Ky — Ky, = Ky = Kys — J; 1650 6.47 1.734
2 Jr = Koy — Koy — J, 840 13.17 3.530
3 J=J, = K — K, — K3 — J, 1630 8.23 2.206
4 Joo Ky > Ky, = Kig— Ky, — J, 1950 4.88 1.308
5 Ji=J, > Ky — Kis = Ky = Ky — J, 1950 10.73 2.876
6 Jy = Ky — Kiyp — Kig — Ky — J, 2000 8.45 2.265

Bt 10020 51.93 13.917

o T A R R R, 2 08T JIF
B2 SR YA BT v 20 #, AT DASE G 3 i o ) R
(0 B SER AR, I8 AT B 20 WRIEXT 45 SR ECT-#)14,

P ik S A A AE A TR AE 17192.721 76, Hob, tRiz
FREE G B A B AR N 15609.91 TG, B8
ZEFFAT I 2 B A 1320 7T, 5% 268 B RRHECE T Rk
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AN 262.563 Tt, Izt EE BN 51.93km.
4.1.3  FEREERN i

BT DL B SR K, 0t B 4 sk e 16 A AT
THEL, Fo B AR TR L3R 30 AR P A 8 B iz T gk
ITHE O, BekJT RN E 7 s,

®3 EGEERERMERE

Mieik Bk 1%

1 I, > Ky — K7 = Ky — Kyg— 1,
2 I, - Ky > K, > K3 — 1,

3 I — Ky — Ky — Ky = Ky — [
4 I, > K= Ky = Ky = Kig— 1,
5 I, - Ky, — Ki;— Ky — Ky — I
6

I - Ky — Ky — 1

3
3

H
B
3
=
=

29.

.48
10648 1065 10652 10654 106.5 10658 1066 106.62 106.64 106.66
i 4

E7 RRLEEREHMRER

R T BEA N 37684.473 ¢, Hh A kia
B AN 35762.94 JT, Bt A HFAT I B E AR N
1320 7o, BrHFHE T A 601.53 Ja, 18 ¥ & B
N 118.97km.

4 5 T b k- 5% 25 B[R] 190 388 T 40 A 2% % A5
W R E5EGRERIE T RitATxF L, i3k 4 Fiow.
AN, 75 B AR AR ALY B T ia i g, (LA XD)
RN SLHT BOH TG N, k25 SEBRLE, (HY
HAR SR 2 is B A (1,300 Jo/3h) 475 7 i Nk
A, DA W FE At B ) 4 RN

B B AT AN, 5% 4 1% ZE o ik s UM L, B
T M Ak - 5% 25 B [ 74D 3 T 0 I R 36 A P 8 T s
PRI R0 s A IS B R 7 T B R A M B 2 A .
ONTE TR 2R 9N 3k 7T P AL T 38 A 2R, 3 o b 2 Y

28 53 A0 A WD IRAS B AT 5, S5 DA M kS 5 4k i T
FEIZH IV R, DT A R0 B A 2 1% 3 B 11 (K A A
AR50 B TEAT B BE B B AR X — B AU A
VIR ECIEAT Y A0 SRt R R a3, 3 R 3 T vl 5
SRR R VIR T AT AT IR LT R R, 7R
R At A it 5 3 P T X 3, ST i P R A AR X
HA BB E.

4.2 HIEHERES T

NV AR SR O T Ak A 3 T A P [ T
A QR I bk - 42 AR A 1) R 3 44, AL Solomon
SELAB) Hh e B = P A 7] 43 A 1) s S SR B0 UE AT T A Y
A 2, SR ERE A C 28, K50 R R AEERE
B 5145 A RC 28, 43 5l A = 8 B 45 i B 204 50,
100 MR REAT 5256, I M I B 3@ 1 B A A i
RIS e, JRAE a9 MR AT AL, HAh S
B35k H Solomon i ifE A5 1) BRINE, LA PR &5
(AT L, 8 30 A% OB VR B SV AT SR AR 2 BT
BEXTAS R (/0 Hirs ) I 52 43 il 4K 300,
500, 700 N EA AT IR, BARLE U 5 B,

PR &S AT, 5% G 0 R FL ik A L, ST 4
K- T ZE W 1R] PR 30 T A 9 8 A A . 3 PRI, I
Z 1% 314843.82 Ju, “FHE AT 4] 117599.51
TG, WL 7 A 66.60%, % B AN AL % A 24 b4
AR AR, T ELBE A 7 s B 3, A 3
IlE FE RN, R R AF A AL e Ah, AR
F o A RS T A IR I A7 AE 2 57, EE AR b3
T M- T% W 70 () 38 T 40 s A U R I+
() AT LR B, AR T 2R X 138 P AN k.

Vi 7 ATI - RSN E R G | NS Ui
% (GA). WUBE 57 (ACA) A i A% #5038 k5533
(GA-SA) 5 A SCH B BUR & Bk T I, fEH e
SHABRIE DT, K5 REh A ik 1) 45 5 H B AL
IBAT & B 10 K, 19 2P SR LT3
HRMVEAEAE, 4R R 6 Bk,

BT 3R 7R EE R, AR SR S I 4 T
RefL . I T4 M GA 5 ACA 5k, HTrPims
s MARLE AT A B B R B ER S, B
RS XT38 o, G0E B T et SR (A AL e ST
M. 5 GA-SA F kAL, AR SR IVETE S AR A I

*4 TREERX T HHRE RS R

SN A &t AT ER Y BRETET Btk SER%  BERE
” - ANEERRAE  BuEk A e AR EERA T ETEA T REBERAR SBER/km
EFHUAERR B FIACE 26300279 15609.91 2604.958 6502.6 1320 262.563 6 51.93
Wk ey 37684.473 35762.94 — — 1320 601.533 6 118.97
fefrze 30.21% 56.35% — — 0% 56.35% 0% 56.35%




% x4 BEA S AT HRES R EE 09T SR B % AR R 11
*=5 EBEHMRAER
RIES HP R [N WS FETHu k- BT 25 B IE R T MU I 1 AR =X AT BT E 4 E

c101 20 8779.28 6635.40 2143.88 24.42%

C102 50 56790.28 23770.79 33019.49 58.14%

C103 100 310346.55 65942.28 24440427 78.75%

R101 20 20133.02 8351.22 11781.80 58.52%

R102 50 108346.55 25927.41 82419.14 76.07%

R103 100 318231.11 68774.02 249457.09 78.39%
RC101 20 28372.02 9149.80 1922222 67.75%
RC102 50 133706.53 32602.61 101103.92 75.62%
RC103 100 385131.40 70287.58 314843.82 81.75%

T 152204.08 34604.57 117599.51 66.60%
FR6 EIEMREXTEE
. GA ACA GA-SA GA_ACA PR AR
S ¥ AR ¥ AR A7 TR AR T 117 AR GA ACA
C101 8285.62 7432.18 8443.29 7818.47 7580.33 7110.45 7270.47 6537.54 1225%  13.89%
C102 3143827  28875.64 32192.43 27741.85 26950.16  24100.73 23701.19  21278.02 24.61%  26.38%
C103 112247.83  93825.61 113624.79  100893.42 9150623  88352.33 8201591  67263.70 26.93%  27.82%
R101 9524.81 8372.35 9941.73 8896.28 8729.22 8280.68 8090.73 7925.97 15.06%  18.62%
R102 35239.82  31367.15 35648.62 30325.79 2893475  24626.98 2587234 22717.03 26.58%  27.42%
R103 91982.64  88934.27 93653.18 90925.84 89278.89  79500.60 6912343 63342.98 24.85%  26.19%
RC101 13037.45 12468.33 13324.61 12921.74 1225937 10800.03 10646.41 8939.22 18.34%  20.10%
RCI102 6252536  58482.17 64393.24 61267.35 4937245  40136.88 45316.03  31708.73 27.52%  29.63%
RC103 11973256  11345.39 125988.74  121753.62 90152.15  80336.86 87055.43 7407296 27.29%  30.90%
x71 EBEFRHEMZIE

LI JA P BT A5 ¥ AR NG

Base FrESGA+SACO C101 8567.42 8112.35 328.7

R101 10789.33 10201.58 356.4

RC101 14102.87 13456.21 4125

Exp-GA O AR ST c101 8203.17 7846.61 295.4

R101 10312.47 9845.32 320.8

RC101 13653.39 13012.74 385.2

Exp-ACO OB Cl101 8345.27 7902.34 310.3

R101 10403.66 9901.85 3389

RC101 13275.21 12997.56 398.1

Exp-Hybrid kAR EL T (G F]) C101 7946.62 7523.47 280.1

R101 9968.74 9513.36 305.7

RC101 13113.45 12267.89 365.4

Proposed AL e c1o01 7236.63 6537.54 2452

R101 8126.68 7925.97 268.3

RC101 10623.16 8927.22 3105

w FH ARG ), AR M TR INAR . 1X
R, BT AR AL, R CEVEM L GA-SA B —R A

92650, BeIm I A8 il 5 B9 5 R RO R
FAR A (8], T AE SRR -5 A e 1 4SS A 35 .

43 HTHRAFTHHEBLE

DN IRAIE A ST 4 H 0 B OE NS S A R T

FETEOR B R R0 1 B T SO B AL HAE B R 4R
ST LA B A S R 1A R, it

HA IO Rl SEE . DLARHE AL 5% (SGA) 5T
HESLIL (SACO) [ fa 1 HR IRAE 9 IEHERE Y (Base), i
IR S A S A AR Sk 7, A8 A DY A0 Bl sk
5520 1) Exp-GA: 7E Base St b, A% )5 FH ofeidt 18t
{5, 2) Exp-ACO: 7 Base Jtfiti I, {8 H G
WO 515 3) Exp-Hybrid: /& Base 2&4ili I, [FE 5 A
DY A 253k B AH A i N P B B W [E) A A B 4)
Proposed: 5% % 42 B SCHT A 615 5 JL i) SV s A
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PRI J5 FH A s 5, IR R AR 3 Bk i w
B Bt R AL HESE.

Sz ARG MRS, JFRENLIZAT % 5491 10 X,
Guit MR A S P2 A R bR 22, VA 45 R
7 fR.

T4 B R, SOk AR BT (Exp-GA) 5 I
BEH T (Exp-ACO) ¥ 30 37 4 25, #H bb T 36 v 45 7Y
(Base) V-3 A 50 B BEAR LT 4.5% 55 3.8%, HE T
B B5L T U SRS A R A BGE E & n
(Exp-Hybrid) L ¥ [R50 52, P Ge stk — B 8¢ 7t 5l
NP B B Bl R HE 22 1) 56 B8 57% (Proposed) N SZEL T
35 R, TR AR 88 Exp-Hybrid #F— 5 &%
2] 13.5%, H&5 R AFeE. KR, AR SCHEVEAMY
RETIRZHE Foul, BB Ta@ i m B
P FIHEZREAT B2 A, AT 7 3K fif b k- 5% 22 By [F) ic s
) A S R gt P RE ST
4.4 REBEST
44.1 RiEHEEHE

TR I8 T 2 il i A [ o i e X ) A 42 0, L
B EEE WY FECE. b i, Bt
e Eipred s % NI wb 2 S (BT K2y R et ER e 1] 2 SN
6 38 6 A DA B 6% ZE B HE JRCRE 11 AR, TR e A S o
YRS AR T B AT BT 43 BT A Al B A X
AR, A BT 8 et b i vl B i, A ke e B
TR 7.

AW T ) e B e Hh R i R 1L 3. 5 Al
7 VU Rk S, THE RARL R 8(a) Fios.

gL ROR, TiE TR R AR AR AR — AN I )
B PSR X 1], BB AN 1 35 3 I, oA i 3 2
MIARFE 3 T AR A, BTy SR KA B 18 5 5 Bk
JRURSAS 1 24, 25 R I T A ek ] S AR R B
SEIL TR E WU . AR, SR 5 A
i, [ 52 RS R 32 B 3 0 E 6 72 4538 B R 13 B
TR, HIL T AL G IR, Pt A
R ERE, BB 3 A il A Z 4 b i s AR
TEME . 12 pit R LA B Bt B 14 AR 288 2 AL,
P N A WY 28 A0 SR it 1 OB () 5 B AR
442 EREEHAE

NYSAE M RS RAE A B EOR AR T &4
PE, #5 B A b 2R A B HE HOR 5GBSR A2 B 0 18 8 AR
(s, S Al AR 92> Bk A2 78RR $ = 48 F AU AR
TRV H P A . AR B A ) R B O I R R OA
1000 kg. 2000 kg. 3000 kg 1 4000 kg [ VY Ff 15 5,
FEXF A AT R, HARZE R 8(b) AR,

wE (m)

(a) BRis ol Bom R i

4
55 x 10

=0 BB
4 =1 = RIS B

25 el - .

2
1000 2000 3000 4000
L% AR 4 75 ik (kg)

= AR
i i

BeEEE (k)

L
i
1000 1500 2000 2500 3000 3500 4000
AL AR (ke)

(b) AFIFCER TS A &
RGP

—§— G
-0 ERGtE
[7]

Sk

M 2100 3000
Motk E s e (ke 430

(c) MUK Axiz B R Hr
E8 RHES

SER TR, BTG OR, PRI R 34
FRGRTV 1 5 BIRURELE 5 R, B BRAS 5 5 PRI, 2R
7, BRAS BRI P 200 2 iy B 1 s k. AL A5
W2, th FBCIER AR — B B TR A,
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B R A F A TS EDE QIR T Mm% B AR R 13

IXUERR Tz U ZE AR OR IR 2k £ F B B s
EREME TR E NS, SRR T — AR
17 A MR R 2000 kg J5, 7 BATC B 5EHS N
MIE SR B — A R AR 22 5%, B ) WR 4 S Bl 45
BN 0 S S, LB R R R
B

443 HMBRRKERE

Hb K A v Vg B B D PR B IS R P R A R 0
PR, Fok B 2 1B 25 R s i AR S5 K. AHE AL oy
)V B M kR 43z A 1200 kg 2100 kg, 3000 kg
3900 kg DUF 1 5%, FERE RGN HEAT SR AA, SR fig 45 2R
K 8(c) Fn.

iz fe M HE 3000 kg [FE1K 30% 2 2100 kg i,
SRR EF 9.73%: 42+ 30% & 3900 kg N
A PR A AS 3.89%, 5 I BH 5 1) A S R RRAIE . 2 T
I, St ZE A SRS : FEIS RE UM (33000 kg) B
e 5t SR FH b Bk 2 fK SR TR W F 8 R IR 55 N 4%, ok
A A L I 71X 6] (2100 kg<3Z AE <3000 kg) i
Ja BhENAE PR, WsAT BRis R e o, HE &
% T & 2R Rk (< 2100 kg) I8 31345 €
Wrng FHZEBAWLH, 2 dE S T 5, &b SRR R
RS 7, KN AL SR IE HEFE, AR E
IR R & H s 5 . U M-SR R sh ML,
R HER 2 18 B B PRI RGP A T ok
HHELL.

5 & #

AR SRR T I S I8 S TR R P [F G R A
it A 2 AR A T 8, ) g — T b R B b R iR
Wbk -EE AR P Y B AR 12 A5 B — B B AL 1R
& PRl AT R RO IR SS A I, B B B BE A ik
LR LA EARACECIE IR AR, EA RETRE A
I AR FL ik B AR LA, &5 SR BYRRE, T H &
N 3834 B3 5 Sk SRR BV T B B BT A SR A
SO, FRARFEIED I A b 1 S B e ik R 3247 30U,
XT LbAR G 0 ZERC IR 30T B AR BR AR AL SR
T T 45 SRR 1) - M2k 0 3R 713 42 9 P[] i Jos A
AT 2P TH IR T 90 i 3 0K, PR AR L 16 R AR ;
2) BRIz R (& 3840 R 5 IR s - Be it 4 iz
VB RAS 52 M0 S 3 5 3) A i I 326 B A58 (1 AR A XT3 T
B S b R R A AR A

RKAAAFHE— LW TR 1) e &1L,
W 5 SR S AN A @ 2) B HE O Bl — b
% e B A B R 3) B A T AR A A
A, Sehria s P bR R IS B8 2 & I e B0 Ik i

VA AL, 32 e S LN AR REAE, I OBk 1 52k
ST IS REBENIE £ 15%.
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