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Abstract

In recent years, with the total number of motor vehicles and highway mileage
expanse continuously in our country, traffic accidents that happen on the highway are
increasing year by year. Among them nearly 1/3 accidents are due to the impact
between vehicles and guardrails, and bring a large number of losses to human s life
and property. The study on vehicle-guardrail impact is still at the starting stage at
present in our country, so the research work that carries on in this aspect has a very
realistic and great meaning.

From views of vehicle and barrier, car crash with highway barrier was studied
systematically in this paper by using computer simulation. Firstly, background of
highway development and data collecting and statistics analysis of highway accidents
at home and abroad were carried out. Researches of vehicle-barrier crash accidents on
highway were compared between in and outside China, and several significant
conclusions were acquired. The category, design and guidelines of highway barriers
were then described.

Based on dynamics simulation software MADYMO, a multi-body car and finite
element W-beam guardrail impact model has been established. By studying the
dynamic response of vehicle and guardrail in collision, this paper announced the
inherent relation between the damage of the persons and relevant factors of traffic
accident, such as the impact angle, impact speed and so on.

After analyzing the external factors, this paper went on to study the inherent -
relation between the guardrail s protective performance and its internal factors, such
as the guardrail s design parameters m, h; and r;. The results were analyzed from the
time history of energy absorbed by the guardrail and acceleration on the car s mass
center. From the results we can see, the active barrier can absorb much more impact
energy than the other two, and the three corresponding design of the active barrier are
optimal. And the active barrier has a lowest acceleration in the X direction, but a
highest one in the Y direction, and too little difference in Z direction to be considered,
the design parameters m, h; and r; have come to the similar conclusions.

Finally, on the basis of summarizing dynamics of car and protection behavior of
guardrail in car-highway barrier crash, many problems solutions confronted in the
current research were presented, and the prospect objectives of further work were also
given.

Key words: Highway; W-beam guardrail; Impact simulation; Protective performance; Design
parameter
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KRB L.

2.1.3 FEHiPpE

FUFPER—HAFRREMRANPEFESEH. BRFPERRFMHFE
KEZERRENX, ER—HMULURMMMBIK SR E E Tk LA m%
H, EEEREAROMUN T RKIEAERORLE, RIEREGEE.

BRPEHER. UHAERAR, AR FEIRLABZ L FHLEE
B (B BIETIAL. WE 2.3 AEAFEESEAR EERARFE. HERP
EER TRUPEMTRYBHEFE. SATPRIBFFER, BHUAR
BRI, TRTPRIBHBERENBR. RENARZEFERSH
REALMAMAEREM T 20 2 50 FRBIIFREY, HERMHEEH2ER
#mEFIB A3 &M 4 ZP. BiEARBREHRZRPE.

BRPENE T AR HERER T TREHT, AEIEREEER
MBRAER, Hhm#BRPRSHETRE S, SO K E R AT s FLikEET
HERT. R, KERPEATHRRIBHRN, SEABBFELTELHLZ
[RJ ¥ .

2.1.4 JLEpHPEREXT L

(D RE LT RBI L E R BRSO BOR S, R L P AR, Bk
RBREPEES TP ROBHREN BN ERN BN, B
B RAD, TEMNBRERATEEE, BLEES, BRAEERINE. #
BARB TP ENRZENE, FHERERETEERRELEHREE.

(2) BRERPEAF—ENRIEMENE, AN ES TR, ET4HE, B
HFREHNNKFEIUE, REEREVAANAE, SMEER. AFH RSB,
—CRAIEYBIE, TRAAFMABZN, EVNEEN. BERPEELT
Zhim, EERR, Badr KERETRNRES, HTiEE.

(3 BRPERFRRMMSINE, EETHRXOHELR, dFER
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CUE TR A iR 3

CHAIE, TUERER, AREE, ERATIETRTHER, ZHRELER
RiF, ZABIUEEET . BRERPERTIESR, SHBIERANEER
B, DEEENFEHBREBBRMEM, ULAREE, BRKEEHRZLHF,

2.2 IPERITHZE

PEEALABNEEZSWRERME, RERMTERNZINRE, 1487
REEZEHNTEF MG TE. B, PEORBEMREABEE NSNS
MHSBBEEREENEM, MTITELE. ITEFER. ABRBLINM
TEENHRE—ENEM. i, LARMNRESFPREAREE, SEER
MBS,

2.2.1 BEW

ZEFERENCENAR, PEARERUEAR, FEHH: BIUF
BT R BHPE.

2.2.1.1 EMpE

NAFE UTHE—FEOU R 2 BUE N i B B B P A= .

(1) ZER4 RSN T BEIE AN —IRFF KA B BL A R B B P A2 .

(2) AFFETAINERZ — MM B AN AT e R ZE A K BT — Ik
ERFHH BB LR BB

O ZHRULFEHABIDBBENBIREEER 2400 ] KEHEREH
Z Wit B,

3432 S HE m)

B 2.4 ABE. BRAEEREPENXR
@ BRMAEIT. B, B, . HE. BUESKE .
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LA E NI NG 2 Tl e JUA 'S

(3) AFETINERZ — MBI TRIERERFYBRE, N
WA .

O ZH R EELABUBI M EIR B 2.4 8 I R R A6 H
LA PY B BR B 5

@ BE/KE. —RAOBBEMNZEBXAREERIRZLFEBMBILT,
BREHL. TREEARE. TBIFE. BRI, FRE. EERRMAFEER
Br & S5 B I B B

® ZHRULBHABRBULATER., EWMTEREFEOL T M,

@ =, NHEABBMERE. BE. BEEHHBR.
(4 AFETHERZ —. SRIEFWE BRI TRIER —RUEXSE
AU B B T B B A

O ZHEULBRAMUBCHENBIRREER 2.4 /) I X AR,
=, WHAMDBBENBREEER 24 F1XA;

Q ZHRULFRABRPHRTHETFIRAT (A8 ITHRERFHE) PG
B01) AR 5E KB R AE AT B BORLE K T IR B

©® ZHREUEFHABFHMELEDITRIT ( 2BIEHEARRE) UPG
BOL) —fEm/ BB SMIl;

@ TERENRE. — RN B FREE N FEERROA FFENE. &k
30cm A EAVIREELBERY, # EIEEUA A SRR AT ;

© FE AR — R A B AR X O E = A R E LR
. R #h &AM .

() IRAEWEMGH BRAMETRE R B HRER, MILE 2.1 FMERE
BEMP RN ESEY. ALK, SITEE. HtaE. TEENEMNY
PRER R 5T EREE RABEBL, NAER 2.1 MR RSP R P
%

R 2.1 BEPEGEEFRNER

AR st dit IR B A R AT ) R AT RS IR AT I S R
km/b) |~k T AFH | BT ANRKERFS | XA TH

pigng | 120 SB. SBm I
100. 80 A. Am SA. SAm

A 60 A. Am SB. SBm

KA | 80. 60 A SB

TR | 40, 30 B B A

P2k 2 B% 20
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B TR AR X

® 2.2 PPN

RS A1 ‘
. it 45 o
B % MEEE | FHRE | HEAK sy HEHERERE (k)
S
(km/h) ) )
B 100 1.5 20 <200 —
40 10 20 — 70
100 1.5 20 <200 —
A, Am
60 10 20 — 160
100 1.5 20 <200 —
SB. SBm
80 10 20 — 280
100 1.5 20 <200 —
SA. SAm
80 14 20 — 400
100 1.5 20 <200 —
SS
80 18 20 — 520

E: * IERHEE T, FRELLHTZEEE 10ms Mg FHENRKE AF
R ke Ve LN R S A

(6) BMP B/ MR ERENAER 23 WIE, HEHBREMNFERIE
BENFR 2.3 PAER BN EN BEELERE.

®23 BPERPIMREKE

NEBR bl = ik B/ VN 7 25 ] Eral =t Y] BIKE
BRI 70
I A B ﬁ_ BRI 28
YN BT 36
WRPE 300
=, mgn TREE L 12
B A 48 PR A8 E
ZRAK | mEL 24
BRPE 120
R 120 ARTE

22.1.2 DRSBEHFIFE

FUFT& UUFAE—Fi 6 DL R BLER L A0 B rh R BR3P A2 .

(1) BBAXWEFEHFEREDTHET 12m 0, BHREHRIFE
PR KT 2m B, NOBBHERTREPRSEHFE.

(2) AR EABER, TEFEAMMZEMPERE: b TT
BERSEKRT 2m i, ATRERERERSN—MILZBRMPERE.
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(3) EE A BRI — R AP RO BHIF O, BARERE
Ehrt=.

(4) RITWEHRBAN 7 EE ARG RO EERER, MILER 2.1 KR
TP RSB HPENGESER. DAL, BITEE. TEENEHY
BERE SR E ™ ERAEE RSB, NAER 2.1 MEAM BRI EIPIE
E%.

2.2.2 BRIEE

TEEEFERAR, FEHFEFE—THZHE:

(1) PiESHMERE

RS W ELREE IR ERE . EENESRN, NgE%
FEIBEM AN CEAKTE. PROMTRE. LBE. BMESYS) KE
0 (ERMR. RBE. BITEES).

(2) BRE

PROBLEINBIFFAREER: RUEPREEEER, RIEPREE
B8N, ERHFEERES. MEFESHERPYEBERRKR, Wik
SHEMAMR R LT DB/ E. WEBYIEFREFE, WRAEERE
R BRI AP A K 2 B4 AT E i 189 hn ST A S IR B3R R IR R B AR .
4.5m U TR ROBHEAEREFZEFLE.

(3) Bisp&t

WBRBE . SITEERE ST RS RE P ER:

Y LR B, AR T 1:10 B, MR RAEBCERIVES A,
WABKEBETF 1:6, MMEMPRYRNEDYE LRE. mEEERF, WLtk
%L IEHwd, WIFEERINEER. 465k 18] i) 25 25 5k 1 o 38 iR .

(4) BBHAHE

PR I AE, SRR 0 8N R Birl, +
ROBHPEERENE RS HMERE (T, fRELERTFEE) MihiE
P LRAREPREAREEEIIHEKRE, 4 FESEIERERRERPERR
it

(5) i EMRE

EBREHERITHREN, ZEBEZWTHESHYT ROV ERBAENEG
KMFRP A, —BERT, BT E B Ak A2 b B 18 5 5 39 hn i 1
m, EFEFRELED. MR, PIARRBRAEE, WEEMFFBRAS KA
e REBHE, FHSCERIEF LRSS EEPEFEELZHRT. X

17



BN TR AR 24718 3T

BEREKA. BRRRNER, FHFEPRARBRAILALERHEE, RPER
BRI

(6) Ft

PGS EEMFF. BHEEP . MEBERRP T ERSEE. —KF
BT, BHUERERERISPRRRBREPEFETLNRF. EXERNY
K. FHEEREL, FUHPRATRETAREELRNEE, XHER
B REEB TR ARGE. EXHIEL, APREEEENEENE.

(7) M. FERE

EWMBERAREEF BRI HIEE, Bk RSN IRNERENA
RS, XHEERT, RSN ER. 685 BN ER N — T XA N
B R MPREER. PROEETEL R NNEE AR, KREMHH
HAMBER W, WS X N BT H T &

(8) LEER

AR PR AP ER TN, UHERT BT SR
BRI SR B B R B

B4, BTFREPREEAABREIWREEMAER, Eibikirs Bzt
MEREHOA M, MREFHRTUBERPRENENE, Wik ERERDHRIES
BB EREERS. SRTETEREPEN, PREXNEAIBREYE
MBS, AWK, WOBMHRSEEEENE, PREBNEHE
YR FRAFEAR A . AR R, NSRS R B M RRIME A R
B FAERT, PREPESHRERE.

2.3 IPEMEERITEM
2.3.1 iFaiRfE

PRAE bR UE R HIUT A B TR RV IEAR Z KA EIR, RAEF MR
RHRRAKYE. B 67 E bR LR XA 2 et R HE B E T =
e ZNVUE

(1) SHEE8iniE

St RIBFPEZRFNF IR ER, TRE&H EZRLENTER. ¥
M E g T ENGUM ARG ERAS R T AT SEMN/LA
Rt RSSMERREN BRI ¥ RINIE. 27, Bik. BR. 80
W RUREIR S 1 7 A SO AP A 4 o T T P9 5 B 5 T S
T, BIEEMTY M, RREBEBPERRLT. BIFRFEE, BEFR
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B T REM AR 3

B BB EEWF B BME TR L.

(2) 3 7 MBS bR e

e 3 XA R IR SO R P R R LRI R He4R . EEMKIBREE
AR AP A TR R IR IR FE P 3 Y P e I % A 5 R E B
X/ NCHRP (National Cooperative Highway Research Program)153 #7t i 1F45
PRAECUKIE R P . WOk, 0.

‘Akmg <G, =58  (BAFEIT 10g) 2.1)
A <G =3¢ (BARARIT 158) 2.2)
|A ] < G s = 68 (BAABET 12g) 2.3)
Aong|+ A ] F1|A | £ BIN ERLIFAZ AR BARBHBK 50

BERAKIPEIMERE; Gy Gy MG, SBIAHARNKSE.

(3) FEWltruE

NEIHER IR FEWEMBEF 2R, Mg R . ER—FR
BHMASTVENEE, RN5RMERBHESGEW R EEHHTR. R
bR P RS, HEAREKRA T AREENIrE, WEEER “ZFH
—BABHASTIENEE , AXER FHBPHEERDFRAEER
60%. BHABEAKRTHANMAER 60% , BREEREM FaLm 0 Er#7H
% %,

BT b3k 3 BibrdESh, RIBPEMKFER—R ST —BEKROER, W
PEMBRAAERS, PEBEHEERRLE.

232 HhEFR

EXP AR R PN T EMNER, b5 RNERD) H%
ITHRERRNEENT#, RETETRITE RN, FERERE T8
ZEERFTTIERN B iR, PPETFBREAN LIE— H R R o] g e s £ i b
REMKFER: TIPPMEPRAE— BRI, MR TS MR AR R NE S,
BRVF T BN T R iR . BRI, VT LASE DF A b A DF £ T B BEAR L Bk
SUAARSIRAL
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RN E T RFHAFAIR

£ 3IE HE-PEMERTREEENEL

MR ENT E K MADYMO 3L E SRR ARA S EA K b
RESFERPERMERY, B REAFRNRES R “RE-R27 /i
EHER. TERI AR RENELHITHA.

3.1 MADYMO 48

MADYMO ( Mathematical Dynamic Model ) & &4\ 2 45 5 1 25 W 5 )
WHERF, ERNAEEMRERNER 55 . MADYMO BERATFHAKSE
MEIEPRAAWY, W EBRARREHRITSHOER, WEH. €2
HHZe<[E MEW ZHATHMTHRESE TRMME, WkE. KH. E
. BITE.

MADYMO KZAhRANERITTERLE S, KPS HREEATHEREDT
BHBOERNZNIKES), FRITERTEMSHEHER. MADYMO & ]
DASEHRITRE, BATURELHRSE, AFERTEZ . 0E 3.1 Frr?)

sorngs/dampers beit systema straps
tyres

actualors sysiers of,_Supoors inte poirt. ecge.

1 eemrert
comacs models

—_—_——
o ww N

user routines acceleration ‘ieids airbag loading
K 3.1 MADYMO &#E

MADYMO # Z R 5HBRITER Z R KA EER KRR 3.2 iR,
XHMHEEER TR Z: Z#(support) 5 (contact), MR RITHERS
Z Nk R 2 8724 T EIYER

supports and contacts

ey
-

MULTIBODY MODULE FINITE ELEMENT MODULE

forces and torquas

B 3.2 ZRIFEHERESERTRRZ BMARERXR
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K T AP A7R3C

MADYMO# R FERIB M £ B MR NAER DL R —SebrvERIRIS, BRE®HT —
RYRHEE R AR, FinKelvinfIMaxwell 7T, RN, LEAME
HAERXRMEZ 3R,

/\. acceleration e
< ' _ | S
| = L | ,,_w_;@-'—v-
. e }- . 8

spring
damperT —_ "

ﬁ;;:ib C;T-'::?%
s :
i - cipeoi

user defined
forces

B33 ZARSEHEER G

MADYMO 5445 B 7T & RIAME R 4012 3 7 A2 sk AR T LA P R R et )
Rags, SFRERENEERENN, —RRAERBSEE. &
MADYMO &R, £ RIAHIZS) A2 0 i A8 59 S PR DR e A
— PE# (Runge — Kutta) 5Bk #2 (Euler) i, ifi XA PR T £z 5 75 18 # it ) FR 4
TSR 2 M

3.2 HiEfMipEER

BUHF-FEMENRYARREMPEER RGN R, BAEE,
BESEE, AR, REWEY, K2SBEENRGSHETNEN. EEN
FEAMRELHRRE-FERBENHAELER, BRRAMZESHNSE, A
PERAMTE#TRENSRSE, RPFRAZSHFBBHMAETEE. BEE
HEEBIXEHE.

(D P, PR (K. PEZEMEERTR. Lits
W AERTAFRABENLNEE;

(2) M2 R EE S BERESPEEMNERT, RAFEFRE%
THT 2% fsh ) PR 2 5

(3) REERY. MENRY. RE. #3508, E0MERGESHNE
As

(O BRZ BT . £ RESPE BRASERTHAHETLER;

(5) "ASAFEMATPRITRILY. BN, 2EFNLLAEHITE
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ERAE: I Nl T i 2 A7

Az,
TE 13 F Z RIRF) 11 % 54 MADYMO BANSZE SRR, ERA3)

HEFERRANEBEANE, KEHEXABRENFER Y HE-EE
(Runge-Kutta) #%, LAWHTHEETE, REKEAEEDHR.

3.2.1 AGEaits

3211 EFHAE

—MMEREFAEENIRE, MENRREXEE ZNIE. LRI B,
HFOREZBIIRE (FE-Bkh) mTRIER:

m;T; = F, (3.1D

Joro, +o,x], ro, =T, (3.12)

Hep, m AifEE, JEMTROMBMLKE: o RAEKRE: FR
ENhRE: TRMMEOKEHREERE. X TREFTHE—, EATHC
BT REAMARINAE, HERACHREMERZN, AaEHEEMNHX
A, HEABR G BEREEH XK I RARAR.

I F R S B W] LAV BR R AN B R AR D A AR B e X AR (3.1DAI(3.12)
Fe LA B R B IR o, A7 MR o, ERETHHE EHAMATE:

EBri -{mii‘i —Fi}+6:ti -{Ji ‘0 +w, xJ, —Ti}=0 (3.13)

TEER AR Or, A1 8, REHRARKBMFRLT, BOARI AR
ATLAERR RINEHED. AR (3.13) ATUBREERIER. MSHERIATTS,
"] LABEIRR B di BR8] () B 5 4K

q. =M_ij_Y_.i +Q._ (3.14)

= —1i

Y R—A 61 5%, EESTRE i irRNEERAMERSE.
ny x 6 3 M, i, x 18P Q IR F AR BHERM R L RBRR LA R, BL5H,
QKB T RGMIGR I E A FAZBAT AT LAMSHEATT A, 8 B
M FQ ., RENSEZRMSHEZ MBI, BH B 23
HaTiaX (3.14) HHABFH . T8, B FEME, i=0, j=1, SF=6HE
Y, =0.

BRAMEBEE TRAMEEE ZH SHMERER. WREARENA
HES, HHIMTEEREKEERIFL. S TREZERSE, IMHEEY
ZRE.
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ERLE: N W T s AT

3.2.1.2 H{ER L%

REME MBI TEMRT —AFEE_—NRUS H12, ETUSK
FEgENR:

q= h(q_,q_,t) (3.15)

Qg RYIMAE. hBXTREZH TR AEBELFRTHIAE, &K
RIALE BHE: QW §ARMER B HER eI —0 8. FIREqa
& mAMT, AREEN mABHE.

X FEah TR (3.15) KIRBER LSBTk, BZER A t,, KT L
ARIEAT— N 1)t ORRAR 2. SR B0, AT LUE S kD B )25 KR >
RAiRE. WMRAER—AE BTN B DKM, BEEARR R S
KRR &S, HORTUIHERIIRE. KBSz HRE L EE TE=F
B 5 ¥

(1) BRIrrik

St B A R R B R ST A AP K b ik . B r et
ERDHIFERRBETRE (3.15) SEB—ADZHESHE. ZMEEH R
S KRB T AT R R LR R ] s e, =t, +t B AR R
f#

| q,,, =9, +t4, (3.16)
MARRKRIENEERERS, AIEHt, HANABEE

gl=g+ggm (317

n+ n

(2) Runge-Kutta 7%
P 7€ B H A4 B 8] 5 K AT DU B Runge-Kutta & —FHE R EH BRI %, W
RAEM Runge-Kutta i, m N ZHl 43 RO ZARSBRIEE 2m M—B YT
. SIAFIREREx, BTFHEN:

q
z=( ) (318)
q

£ (3.18) AR (3.15), R

X = (g) - (h(g,'t_?,t)] = flx.t) (3.19)

1 1
Hta &M A,

23



ECDUER TOK P AR 447 18 3C

x(to) = [9"’] (3.20)

X F A F2(3.19)7ERT (8] £ toe1= tat+ts 19 4 B Runge-Kutta #% 7] LS i«

X

Z2n+1

=X, +%ts(k1 +2k, + 2k, +k,) (3.21)

AF . hEER ARG BK, R

1—(-1 = -f—(tn’Ln)

K, =£[t, + 0,5, + Stk
3 3

k?, =£ tn +lts’§n +1ts£2
2 2

ko =f(t, +t,,x, +t.k;) (3.22)

(3) Runge-Kutta Merson /7%
1B Runge-Kutta Merson 4% B E#IBS R]2E K. 2 (3.19) ZERTIE]
Rt =t, +t KIFH Runge-Kutta Merson I T LA S F R

X =X, +%ts(& +4k, +k;) (3.23)

—=n+l

R RIFRSNELSK, HH
k—l = f—(tn ’Ln)

K, =f(t, +5t,x, + 2t k,
3 3

1 1 3
k,=fft, +=t, x, +=tk +=tk )
K4 _( a Tyt R g 1Ty _3) (3.24)
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B TRF A2 AR 3

FER ] 5K 98/, Runge-Kutta Merson J5 A8 fu VR 7E [A — /B fi) ) b b
HERARS, FHXMAHENENABIFRTER S,
(4) MATLAB 4%
ZHER S TR F MADYMO 5 MATLAB #1TH&EH M.

3.2.2 HiE#HR

BV EHRREERETEMNSBEEEREERNEN, KERIRE
ERY, HERWHERER, REFARNZEAR, BIHREERTLRE
BERR, MAURRENE BT (WAREERBIKERBERD . &30
RAESFEREN R 2B EER, TAERMARANRERNSHE IR
B TREMEAER. NEASIMIBIRELE, BAYRI—LEZSHE
M, WRERFRRIE, ERIENTEURENRE hEM. W, R\
BIREXNZMEWRAR, FEIKAERYEBEA L, TEHERRN
ZHSH.

FEREERNNESERD, AT RARESE, TLUAEEHERLTR
MR RAH IE SRR A RAR, R R ER T B EAR R LTS A
R URE—REH 2000 ZFHFAKE, RELASEMERLE 3.1 M
K 3.4,

#£31 EF 2000 FiEXERRSH

m B By Z2 ¥
KXEXH (Z8) mm 4145X1660% 1510
Wi (8D mm 2370
¥, #iJE CrED mm/mm 1450/1430
BTERE kg 970
BEFE km/h 170

KAERRFESPEMERN B LM ERE., KEAE 15 MK,
tH 68 MHERA MK, WHE 3.5 Fim. HEEYU SN ZHENELLBENKDINE
WIEF XXM BOEME. HTHESHEPEREERES, TREERYE
TP L, REAERHMED, UE—E T REEEATLUEEHE
EARIGLEE, EEXAESPEMGEMN, RAETE3)EEMER
(Kinematic Contact Model) i A FE S MM AER T, XHAFEE XY
PR MRICE R M RIS, T8 e SR E R BRI A .
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BOGE TAFA AR 3

B 3.4 HEF| 2000 HFELER

B 3.5 ZRIEHFEHRE

3.23 PESR

A3 {&B) CATIA. HYPERMESH il MADYMO #13. T BRI KH R
TR ZHPERR 2 KRR E BT 2006 FRAH (ABTEZLRHE
WItAN) JTG/T D81 2006) FHEM Gr A 4C HSEBMFERITSH
kM, FEOFBAARMLAE. PR, BRFER, FEMFRTER D
3.6 Fin. P EER FREAME—R AR, RIHERE: 100, 80; &M
Bl: TH%hA, RELEE. SHEANPEEREERBRE, UM E#
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BB TR

ITHARAEENILE L.

/N \

B 3.6 FRTFEER

FYPEER 4 BIRER, 5 A BIFRA S AN B AEA R, BIEH 20685
AHTT, 21350 AR, ASHBELAER T OER 4000mm, FREMEHER S
Hnk 3.2 iR,

R32 PEMEERSH

MERR MATERIAL_ISOPLA
BITRAY Shell
Hptia 210GP
HiRH 0.28
JE AR A 0.21GP
Edicd 7850kg/m’

3.23.1 BEEPER

Bttt f L EAAAPEMRAPEARSEH. XEXPES5ERPEM
b, HAESGWES, RIEETS, WEMESEL, FURTRASOHEK
b, R ERZHEFKEMURKPESUHIERE S AE BRI ERT. H
S5 M T SRR R R SR U i 1A R A IR R BRI e R, SRR
RAMIBE AR AERCR . R ERKGOT LAl R R R A, BRRES
P BRI ER S, BN THERTRENPE S, FHTFREEINE
BIAZIE.

WX FEaHE, REHET B CrRitben, A SORIEX AN RUERESL
TERFEREE RTR . BRARABERRME 3.7 iR, £33 PR
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KRBT RFR L FAR

i JLA R 27,

B 37 wERKEE

* 3.3 BFCRR W EJLE R

RE B m H | h | h | E ry r, rs t a l} 6

Rt

(mm)

310 ( 9 | 8 | 83 139 14 | 24 | 24 | 10 | 3 | 55°|55°| 10°

3.23.2 PPEIH

REREITH (2 BRTELLRRERITAN) JTG/TD81  2006) ME,
Gr-A-4C R EHPRAEMN B &2 1150mm, T 400mm ZHEAEHE TR . 78
BISLEMEE R ISR 140mm, E/E 4.5mm MRRRME HERETH. BTF
AP R TREL S, LR RS T TRE U LM
o, FARARR T SAMAA B HEUER SR B, b TRE
FIEE BN TREERE/MIE, FUE MADYMO FERERTRERK. 5L
FEAE IR R R 5 P R AR D

3.2.3.3 BrMER

R ER G A2 B ARG F 1R £ 4 4b-

(1D BrFERA 53R — MR AEHUH, BRI aT LU 270 52 B R /5 AR
FEAF T ae BBk bR AT

(2) BB BRI A AT AR AP AR Z 18], ERE B AR IAT LB E
Ko RIFRE—H TR LR, AoE 8RR & 5S04 T 1 Ay
RAESLAE A2

(3) BifH S SR BRERME, TTLMERE MRS T 240 L, A
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RIETRFB AR

TEF R N E NS, PR R REE L BB R F TR ER T R m
PR ARE

BFHIR AT AR & MR BN R b . RETWREFHEER AR, B
. ABERTEE, B—HAARNEH, BERZSRIKEFERT
M, &R TR AR M . A SCKA A BUBGFRER, JLETR S i 3.8
Fias. BiFHERAE A AP R S AP AR AR R

178
o]

i ’ [
| F / 7]

I
1 s
] f ANBR S
\4114(110)“.511!

K 3.8 AZRIpGRERMERE

3234 FEZBINERE

A SO FEIP AR 55 By B SRR B AR 55 5T AT 22 (8] B SR AR HE HER PR AR 47 X
(P RARH) SRR, i 5 SR SRR B B KB R ) R KAV BY
I RBEBURRE R R . 17 R EIRIER A BTV B 1R s B KA
ERNBRBERFHEAN, ZBEARKN, BRFER SRS RS
UHERARARE.
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E TRFERR A #4718 X

F45 BERIERERS

SHFEFAENGRRE, EFRARXSITHAZE, MUREERIELR
BRI IE R ER AT 4. EAMER R MR ERT LE TR A SR 5 AR
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