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Degrading Hysteresis Model (Stiffness Degradation)

| zéii;%i;!;;;
Deformation
K18 G 1 FHIB I C(HIHEE A s = 1.0)
Degrading Hysteresis Model (0.5 Elastic + 0.5 Stiffness Degradation)
E
Deformation
K19 GG 1 FHIB I (G EEE s =0.5)
# H (Takeda)F EI#EH

ARG R A AR R, O R M T TR (2L Taketa, Sozen A
Nielson(1970)) IR AL [EI3 o XA BB BN 24, & HEBOE SN TR e L,
mAEEEM R FRE R e L BEAI Y /)N

IR EFEIEE, SRES AL, FOnE, I E BRSO R R
FIZE T H Ar U BT OCMBAEA A7 [ R iR KA, bR AR R A, fier™
AEREEAERAIRIL,  EIHGE B

HEER 63



CSI 3th&EFM

XAMTNIE 20 (55 64 1) Fis.

Takeda Hysteresis Model

/r
f %
|
|
i
|
i
|
{
i
{
|

Deformation

K20 I 2 T H9E T 1 2R

Action

¥ i (Pivot)fFEIHRE!

AR 5 ECH AR, RN T S ECRIER RIARR . EIERE S TR
By, RIEETSRIW gL EEH-ARE L, EEM s nEGEm TR 8 S, BN
o XAMEI B T B R, FEAIHE I Dowell, Seible FlT Wison(1998). Atk
AFEEINTRIRE L, S5 5 H AR p R A LT,

AR TR B R iS4

o oy, NIERJEIEEIE B E ST . EEIE IER PR AR, A B 5 W 7N IE A E

M3 £

oy, NI JTEHIERBIE B E . HEIEE MR K, AR IE R SN
JE AR I o £

o By, NMNEFBIEM S RIINZKE A FEINEE EF L, 1A3IE A 8k 18
B, fF, HH0.0 <Py <1.0; HITIX A, INEHE B ZRIA ) 58 dh 28 57 ki K IE W)
I .

o By NINEBR|GUA S RIAINEE B . NI E R EL, AR A E R
HIB, 1%, HA10.0 < B, < 1.0; XA, NI B 2808 2 & 42 #h 28 57 Yk K
) AR T o

o 1, WEBHAEEMERRENEE, HF0.0<n<1.00

XSS HORAT NN 21 FIE] 22 (585 65 TL) .

64 WHERE



BANE MRURHE

Pivot Hysteresis Model
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Concrete Hysteresis Model (0.7 Energy Degradation)
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Bl 15 A B TT I SRy A AR AR Al 3 S, {EDRERRE P B 48 S50 19 1 1 A j KR AR ARAR 2R
FIX 3 AMBEAME,  H TR E AT AT T R AR, AR i R A A SO Ay
FIBIVERE . FEP 2BE LI, BB iRz,

FEEVEW: RN TR AR A AT R, DMEZE Bt 21 Ritz (A S OREAT AR ZetE
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RS Eaiflh

FEZRYSE
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BB EE R R T, £E-Z J5 o F P AT A YR 3 S5 4 P T B e i B LA &
Hok BB HE,

B2fEE: W “HH-LE il 28 BEGR”  CGF 220 1) .

EhEH

A 38R N TR A R/ SRR T, RERIBCR T B . A E s
B A% LA RS oI TR T 1. RN AR ERE B TT AN AS R (0 A 2R HOR 5 )

A A TR AR RN, BT mE T, AR B E A O
CEEZENSE
o NTERSIEHRITHERE L, ZNATETE “HEME” (5185 1D .
o S LR AT E CEAET (B 220 10 .
R HFIER A
A A B LU & T IR/ SR T A I AR T

LRk M A SRR B TR RN AN R e S 1, EAEIRAE AR SRR . R
AL Hr S5 RAFFARLAEAT .

BTN IEARE /R “BTN 7 (55 181 ) HE X, WEASTRAE AR R <N ER
A7 (85177 T HE .

MO ERIH S Py Vos Vo T My A M5 iR 7EHRTH AR Uy Uss
Usv Riv Rov R, AHMTFAE dus duas duzs dias dios diso

EEEZESE

o B, “Uit-bE mEMEA” (217 7)) .
o B “HH/)\F frE L (B 23170 .
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BTEE EE/XEET—EER

RSO TR ) . RAEPEREAE T T — P AT TR . X E R R IR/ 3L
JA& B TT I AR 2 1 P E AT S 1 e

BRER
o MR
o ARZR Mg S R R
o 2RV I
o AMARIHE
o JEH Maxwell [HJE 28 & 12
o WENE Maxwell BHJE 2% & 1%
o BER—HEEIHJE & E I
o HJRTE
o BN
o Wen %)@ M
o ZREMETMERNE
o ZREMEBMIRNE
o IRl (B PR EM
o mFH BRI R R A 1
o FEEE—RRREAENME
o XUEREEE—1EIR R BN
o —HRMREAMEM
o ARZMER AR
o USROG & 1t
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AL SRR R E A R “SE IR R/ SRR —— R R R
171 7)) FEHT TR

AT E R RYE . ST MR AT MR 08 AT 4R
HEAT Rita 0BT RIS 45

IRt R/ X R

TR/ SR T A ARGtk IR A 6 A DA SR R ) — R SRAHRE TS
HIBERARLRNER, S 70 TX 48 B iR AL /) — 2R R ISR A .
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AFE T DA 4R 8 B R BE AT RGP JE J@ 1, e I “ B A R
AN LRSS ” 7 R TR Y

FE LA, XTIrE TR E TR RIEr B b, AR — R R,
XA HA SR B R, AEAREAE W b 8 e A 2RI

MEIRIRE I IR L BT RV E A NI, g 2 S i e Rk fm . A B
URARLRAE 73 M 225 AR A B2 (R ek A A P AR L S 1 6 BT ek e A R 2 1A RBHLE
{EXHEFATARLANE S A AE T

T AEEIARRE Y, AMERARLIE RN X TR &t i r A E B,
il AR MEAT RN

AL S — B RRBOIE—ANWIERE ko AR BNA] LLURBS I, X AR
PERIEE, Flhn, ST PREmEmbaeds . s T — A aEay . Bo0 T5%A e IkeE#
f] Plasticl. lIsolatorl. lIsolator2 J&E. # k A%, WX TXAHHEAEELM T, B
T 4E Isolator2 B IR ST,

EELE o HP AN RRAEXT k8 JEH RIE, FEal2xt Maxwell BHJE#S . 48140
JE A o ANELXAEA L 5P AR BRAIAE S — S PR SR R SR AR T,k — AR R S
BT NIEE ) 10° 2 10* £ . BERH k E AT REESRMRERT 51 R B WX, B2 MHE T
[ Maxwell BHJE 2% & 14

ZMBBRE

X RSO RV A — DN AR SRR, P R A SR SRR E 6 M RN
FH ke

SN BHPNEE R T B M E R0 F 11 T4 11926 127 it 35 ) e T K i 3k
WIBL o X TE T 71 B S B Y T 26 1 1 o

IR RAHRERA A AR B, B AR LA AR b, X —
I H A FH 2 AT AL

BRSO IR A RO — TR RAETTIE 145 A ATE 20 ke FERANE Kurvkuas
ku3‘ krl‘ er‘ kr3°

BTt RRSEHEE

FEARLANE IS FE B ot TARZe B et BEBCA A AR Jm . SR, AR MRSt
FEZPHT (FNA) BASEAE I 1 360 NI BETH SR BIRAS , 0 R B M e/ 77745 4
TEATTE. AERFTERR 7, SR SRS AT A AE NI ZE RV O Jse 87 52 o ) A S R L A
TREARZME SR, B A A BE R S AR RIS AR SR L

188 ZMEHRIE



BTAT EREEET—RER

PR R FR LA R ) — 24 5. I AR 75 2R, RAB BN 7y
BT E . Rpalte, 7R R M TS B A5 IR, B2 SRR X AR M N FE 7
T S i PR AR A B IO

o 4ET UBC94 BB HEAT AT, A RN — O R 8 SR B KA R

.
o XTEEMEIERTT, AR MM 0 Bk, AL ITAE IEHARES TR S REITE 5L
P T E

o XITPHIEZRHTT, ARBNIE—MRA 0.

o XPFHARERIT, WIEERIAE 0 Ak 28],

o EHN kT —AMNANN KA, BAEH MBI ke (8, KRBEREIEL

P AR B A 23 B SO ]

E L, k24w HHENIELHERIERE. S0 “FS-H 0% i/ e n——3
s 7 (BF 171 00) o

184F: LIRZERE A gE a2 FHAE LV 1 B AE 26 E LA 0 B Ry 2 0 45 SR 1
NI EAT RS THE . XMt o, {30 PR fr 28 T 00 &% BRI 3% 402 B e () s B AR 2R PRI B2, HLAR
e E H B A A8 A 2

BE2ER: W o E AR IER T 8 AR MRS AR 7 Hr (FNA)”
(%309 70

ZMBMEE

F PR TR ARAIE B E (Nlprop) 57 6 MNERMEAT P JE A% ce, XTI B3
R BRI, AR ce NE.

St MR R T AR SO AT K L TT, MO T2 A I RE AT, AR AR
WELE o X TR, RMESEPRIARLNE m . A7 R AT AR AR i T A2tk L
Je M. U R RE R AL

FELNE IR (Nlprop) FIH 21/ 28 T-TR LR AL BT (1) o 5E, TS 2 ce {H
KAHE kurs ks ks ks kean kegy PRI BEAREAH L AR T o

XTSRRI ARSI ST, A R e e RSB L, BoE N Lpife,
B, RSB N — G eI, XL A e g EAT R A 7 B AR e B
BLE . B A SV AR A ) B e LT 99.995%.

HEER BRSSO G — MR SO L SR T B AR BB 1. — T AR
JEPE R ZAE S M aT B 2 e il BARAG T 45 P AE I B JE &

58 A0 A VSO AR 2 P IR 0 A SR 5 PR e T HCRE B CR AR RE M AN
AREEME, FARE#EHE T SonheiMi, HEfsE TS URE AR .
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5% B Maxwell FHEZ B

A ve (S SRR DS VS SR S | 2203 C R 5 S0 iy S D= R N E <0 2 4 1S D=
DU R 15 ) 2l PR e/ S8 S AR o ZR A BHE S P AN 7 2 TR 4508 Maxwell BHJE 23K £
BRHEE, (HIBR LB EIFBI . B2 EES N “Maditmit” (5 184 10 .

RESCRIELR B8, L TR N ) 1 S L LR R B LR 2 T
Maxwell RiFEFEBUE (Malvern, 1969) . — MECIR LR b5 — ML ER FA B
WP 67 (55190 T o 5P — A R AL R, A AR HEATROUEE (o]
BEAE) .

ALt — AR AR F
f=kd;=cd. "
ol k NBFEHEL ¢ NIHBREL cexp NILBIREL d NHEIILT, d JEMJE R
AR . e TR R 2 IEE; A AaE 2 4E 0.2 1 2.0 Z[H].
S SREEL JE A2 T 2 R BB Y A2 T -
d=d, +d,
XA bR AR ILIRAT N, e B /SR, B SRR 2. e RN

JEV A ANE SRR, A FRRAARAE AR o (RIIE B JE TAE /N ZR I AR P2 A AN S Br i)
o REE S b ARGERIAT NG JE 2D .

F P Al RN AT SN NI k R “ai” T2, HXE SEBUR T AT MAE
SEMAT N B U N &R 72T SR L E S b, B I TREM A —ME. B E
SRS W (AT, % SAP2000 (145 5 AR IS 10 45 SLiEAT T X6

Q Q® ® |

fEfess L ' £ '
= WA .
T =77

?k K §k

o i @i

K67 FELIERIIE, 4. HFIESEA, 2 Hn 2TE
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WM Maxwell AR B

IR GRS IS A TR R M 1 — R e KRR B JE &%, BT KBRS . X
KRR HAE —ABUE, kB EA I HAKCEE BEJE RECK /)N, 2 W, Kasai (2004) DL
REHEZER.

XA RR e 25, F P AT X RN AR T B B FE e Aoz i B JE g 14 - BHJE 8 13 Maxwell
FIRE MR (Malvern, 1969) , —/NUZRPERAFIHE 28 5 — N MEp A R B, WK
67 (55190 1) o AN —/ANE BEANREIELE RS, WA LG NIE CTEeh
E) .

FRLANES =R R UTR

| el d, el|d,|< M1

f=kd; = . . )
: e, -d,) ed|zn

o k ARSIV RIS IR 2% 2 AR T RIS IR &
¥, fLRBON, doARERAY, d RMHBSNAEEESR, Hd, = f1/cl. MR
DA el > €2 = 0,

S BEL B A T 2 R B3 A AR T

d=d, +d,

XA SEBRARLNE R AT N, AR A SRR RN, SRR R, E R
R HBAETRRE , AR AR RGN o (RE PELJE TOI7E /N SR AN A AR & S BRI
SRR /1 O BARSS AT A T3 M)

AP AT RS IR AT 3L NBR RIS k o “ali” BEJE, (44 S 8UR T AR A K
SERIATN . Bl B | KR AR B SR E, B A T RE AR —ME . VB
Jegs IEE T lgcl/k = 0.1 s

LR R KN TS ), Ok BT IR R, XX AR RS (FNAY T2 AT
K, AR, E A S AR AN S . 6 T AR BB A R,
PEEARE R K, EEAE B . A LSO i R, s el
BRI TH K CERMRR TN 350 .

B #HfessRmY

BEH AR — AR R 4G, BAAFRINANIA, InEANE Sl f R 1 W R EEE
FEXINBAE AR, AW B RERAEHL, RORER AR TR W, AR THE RN,
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BIRPURRIET 32, (H i ] URBL IR B S AR R E ATy, Bl P A
1M H., BESIHLEI AT LAt O N T3 D s i B f e IR R, B3RS AT
A AKHERE BITHI N B AR R — RIS E o

BEE—SREE RGN I RS R 2R NI KL, I 5 R S AN AR 2 & 3
VENIRE, FEin EEEEEE g B3 —IERnS, RGRILH EANRANENIEE k2, X2 HT A
LG A RIS R E R S T AR BE R RE g o TN 5 30 3 ) R AR PRI B D — A
2R HHAERIEE KO.

HAT AWK 68 (25 192 T1) Fizn. NN E FiAKR:
kO > k1 >Kk2>0

W EA A REIBUEL T2 ds > 0, AHRERARGETILE, Prad b
AR, INEANE BRI HAERIEE k0. ATLAB Eds = 0, AN HBUELE

WATLMRE — A URAI 2 de < 0, HACREAEFHIT AN CHmELh—k1 - dc 1)
MFEE B ERI CANEL K2 -de 1), HIEIa6 75, ikl 69 (38 193 1) Fr.
MEFFIRHIINE S E 8, WY k0. R B Ede = 0, HBCH TURAIRE, 1HHHERGME
IEHRAEF STk

68 (55 192 11) AP 69 (2 193 T1) Fri s i—ZH KA e h (HE TR
MIERI B HD o W] AR E MR ZRAT . WRBRAT RERTRE, HAT AR TE S
XTRR, anfE 70 (56 193 1) fivR. WIRAEAEMARIT A, UM PATAT GFED $t,
—ANRBATH, H— BTN

f A

K168 SEfE—M N i) 7 — AT CREFHULE, TR

WSS S 7 BT In B AN E 2, 18] 69 FIIE] 70 th BRI LR N T S IR FUE A1 F2
de, (EINEAENBARENE RELLIEAT o

AR AR T —R IR R N:
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f =k1(d —dc) Yk — RN, dd >0
f =Kk2(d —dc) MEE— R, dd <0

TEFEHRRS, JI—PI Rk NS KO (3. (L) fEINERAE R M e #; (2
Hdc < O, MJESHFUE, Kds > OfEibf 2 5.

k0. k1. k2. ds fl dc [PMET M%) KokfF. kO B4 KT k1 Fl k2, (HAREKKS
FEEBUR G IERI S REHEL NSRS o Rl JESLrE, HEn RS
it k1 f 10,000 1%

4

69 SEAE—E A JE a3 19 77— TEA Ty CRB B, & HEF)

/‘A
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K0 BEfE—1 I JE a# 119 ) —TEAT A (PLIEXTER)
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ERM
$ AT, PR 05E (<UD TRk, JUE 67 (35 190 T .
T P AT RS . — /MR SRS A S AR ATAT .

AR A A SR E IR Em L, AN (ATREN 00 Mt A HE=
LRI o

ELetE ) — KR W R4 E:
¢ _ {k(d +open) Zn1%: d+open<0

0 ]|

Horpr k NsRE R4, H open AWIIRIEII, H AUy E B IE(E -

RN
TN BE, P afse sty CCORR7 ) @it WE 67 (55 190 10 .
JITE R IMAL A o — DN BRI R B AN M A AR AT O

AR —AS A R AR m vk, R RNIEE (RTRENE) A A R
2Rk

BRI — IR R U 45 :
¢ {k(d —open) % d—open<0

0 730

Horb k AL H open NAIIGEIEEIT S, HAA U % BIEH .

Wen 2814 B

SR ERE, e e e vk @ vk . WA R E T H Wen
(1976) M EAT N WK 71 (5195 T1) &

P WERAZ IR ARSI . — A A B R AR A AR A AT .

AP A H R AR m e, W R RN (RTREN S AL A R
SR

RN — IR R IT
f =ratio k d + (1—ratio) yield z
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ook k MR AL, yield RS, ratio SR IR MRS HIEE SHMERIEE (kO
<1, JURMRTH|Z] = 110%.

’ N

HILCAt, e 2 A W R A R AR B 2]

k [da-|z|™") if dz>0
yield Ld otherwise

Hrb exp AETEURT 1 B4 3B, JEREEEMBE, Wk 72 (58 195 O
Fise SERRFEEURIE RZ2 200 AR 2 40T Wen # A=1 I a=4=0.5.

L 3
k,
fa . yield,
- .?---"' | ratio,
I.f'_ | || exp
I I >
f __.f'll d
III — -
@i

yield

a¥

A 72 X/FWen 291 g HEZ #0192 X

SEZMRERY
XTI I, PR T S B R b
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P A WA AL, B4 E B RS A B B AT 0. J5 P AR
—AE AR R, WA RN CRTREONE) A A R 2R

RN RYE ] — A 2 Bk thZokg e, A st 2 S AT
BIBAR, A LU A RR:

o —ANEULFUNIE 5(0,0)

o FAENANHIEELM A, M— MRS

o STFIRE AR AU SAE IR, B AR A
o 1 (B WAMTEM

HIAE I b R Ja S R SRR ME B TR IR . SR, HAE AR T4l
E R R P RE SRR R M T IR AR

AT RRARLNE R, SRR . XA ICINBAE B AR i 2, Hih
REEFER. 57— U7, JETH K2 BV R, S AR IR T, (= L ]
ANGEEFERL

S CHENE MORURIE” R W R (55 58 T .

SERZHBTERNY

AR ST 2 Be VEsf M PRS0, (R S PR R B 1 AN [R] 0 8RS 4847 9
DR L T P AN [ FR [l R R ORBEAT RE AR I I T DR RRANASHE B H A S AL 1Y 22 B 2k
PEER IR

FITA N ERAE T Bt BERR AR AMSL R, BEANTT 1A RS T 1 BEEAN 2 M HARAT A 7 R 4T
No BRI X FAS A LA T AR Im b, XA B i R VR, 3 HIA 2L,
LN,

RN F- AR AR B 45 ) — RO RORE SO 2 B PRI 2R, -2 T DL 45K
ZHOUAR, BAUT RS

o AN FEBAUA R 5(0,0)

o BDENAFIERLNA, M DME R

o M THRE RN LS FAE RN, BT ARSE AP

o [F—RR7 B LASERAEAMRERS (ATLCAZ)

o (EIRASTRARE R BRa RIS IR, BAME R IR T T, s HEH
NE; [FIREM, RS TE E 1 B Ja PRI as Y RER, R AME 2 AR I TE TS
T, WEEHBEHNE.

A R 2 E SCT RN T -2 (B KR, R mmreE—4
R IER), RIRBUE LT 8BMAIY .. I REBMADIY R AR Y S e, E ORI A e S e T
[F1] L TR A A 3 S BE A 0 AT
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RAWMEAFRBARRINEBIIRE, SAERRER, POvATE. XIARRMKME, G2
P RV [BIRER, EATEEZ X T, 4 — NI T BA AR R REEFEHL
LA A ORI, REEARRUT N KA AL .

% B VEYEYE SR VE T I BRI IR RAE “ S5 N PR YE” T “Hrllisy” (58
58 U1 HREAT AR . EATRERE AR IR, SRR SORRRL . TR
A BRB AL RN ) Al VALY

wEl (RE) PERFREMG

TN Bl ()3 Rl B R 2%, W TN BV T G # G B E T, HXTR T 44
AW BN B R . BRI T Wen (1976) Al Park, Wen Fil Ang (1986) #2
HPAEEIAT N, FE#% Nagarajaiah, Reinhorn F1 Constantinou (1991) #E¥#fER. WK 73

(%5198 51) &
X RE—ANBIYIAR T E L, P Al oL e e 2 M Bl ARZR M AT .
o EHMABIYIE HEXIAAEENE, A — IR R MR E:
f,, =ratio, k, d,, + (1—ratio,) yield, z,
f,; =ratio; k, d, + (1—ratio;) yield, z,

Horp ko R ks R bE s 28, yield, A1 yields NJER 7, ratio, A1 ratios i IR i M

EEPERIEE (ko F ks) HOEUAE . XS EHIVEEDN 22 + 22 <1, JEIRIERZR AN

VZi + 28 = 1o Mz MWIERE NE, BT SRAERYE LN s A 2

jj
L.

K2
2 R duE
| _[1-a, 2,2 —a3 =2 ~3} vield2

2
3[ —dy Z9 Zy 1—{13 :32 k3 d3
yield3

(8]

XH

. _[1 it dyy 250
B LO otherwise
]

1 if dz 23>0
(I3 =
LO otherwise

XYL Park, Wen Al Ang (1986) (%[, HA=1H B =y =055

o HRAEEYIHE MR, WXtk B A TR 77 2 1846 9 Plasticl J& P ¥ 28 14
TN, exp = 2o
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LMk R R A N Tl A AR T 3 AN AT VMR R BOA AR R MR BT DI AR T
A £ B el A AR R AT RN, B RO

Q.

@i

I T3 I BT 1] 3L 77 10 [ 1o 7% 1 1

= ESEIRERERM

X JE — AN R B B U1 AR T IS R PR FR a2, AR KIS -« 3 B g B FEEK
PETRERARIA B, AN RO B A A AL

AN K AR P Ay, 5EFE TG (Masaki, Mori, Murota, and Kasai, 2017) . XX
H BT NG, S RS TER, AR 17 R e v .
HYITHA

NFEANEYIAREEEE, HP e ar s e s e LA, @% w2 flu3 Bl
BENARLR M, AT MRS RIENE, AT EMSE AR R u2 A1 u3 BHER—A
AN SONER M, XA J7 1A I BS VAT AR BT

EREE AR ELMHAT NS ERIEAN IR S W AR “ S e R E = 48 &+
JEtE” , ATUAEE B4 N “Manuals” T H 3 N3 ScH:, tn] DL S8 Ay
A BBy > R > HRERE ATV
K4 1TH

Hm AT AN AT AN B e e VAR MBI D) TR 2 e R R BT
HIZeVE H 1 BER A AR SR NI EE, T U,
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EZizfRRs Ry

RN XU BEBAE, XTI BIYIAE, IR AR R A2 IR NI, 25 1A
ZEAT NANNS T 3 B AT LRI A RNIEE , B R & IR R bk . ILIET 74 (55 199 WD) .

BIT4 I BT )17 919 L 15 3 s g 1, I 52 7T T JT T 2 E A2 108

I R CI AT RO AE R A T P SR AN BESRAT Oy, B W E AR N TR OR — AT

AP LT Wen (1976 )F1 Park, Wen Al Ang(1986 ) $2 H #3547 N, F-4% Nagarajaiah,
Reinhorn F Constantinou (1991) #E¥E{EH . #8417 N Zayas M Low (1990) #EF%.

JEESE I RNE 7 ELAEAN BT (K B T R R 51 . A TCANBE AR 32 s 7T

AT
W77 P ERARLRE, AT E s

P :P:Jkld”] if d,;<0
sl [0 otherwise

NIRRT AR AR BT ), WIEE k1 AURIE, 67y P 40 (KD o WIE
K1 (5 BEAE AT DUE B 1K) AE/L SRR, T AR ISR B PR ISR .
R LA A E R IR E — AN BHJE R EL ¢y, BRI AR F1 0

ul if dul <0

f =P+ Jcl d
! LO otherwise

BHJE 0 KA A ba R as 32 IR A A7, ANE RIS .

73 fo AEVEFETT R TCHEAN B S IR T SR, ARG R A NI RE Al g4 AR 2 T O
BB AR ). BLJE I RSN o
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BHLJE A5 H AT k] REAEIE LM P E OB B B (AR5 o T A% T AU Ali it
R B| g I SRS E PR r BTG 2 EH e R 5
ol
2,\/k;m

r=

XL m SRR AR A B, W] LART B A Bk DLE g BER At v T R B
WEMOTERERIE. S0 (AR T AR L e R EiTie.
MEITA

XHFRANBIUIARIE A, P RO 14 E e B AR ZR AT 9

o HWABUIE HEOARENE, W TREABIVIA, BEEAERCR TR

fu2 = fu2f + fu2p

fu3 = f 3f + fu3p

u

JBEHE 1 — ARG R AU E X

foos =—Pu,z,
fuar = —Purszs

Forb o M1 s NPEEERE, H 2 M 2 AN G AR . BEE RS EER R R
u, = fast, —(fast, —slow,)e™ (1a)

U, = fast, — (fast, —slow,)e™

Her slow, A1 slows A Z3d I R BE SR 2R KL fast, A1 fasts A ey N (R BE S R AL, v
N RS ) B

V= \'IduE + du_’»

(1b)
r NN B AL

| _rate dpt +rate3d,
v’ (1c)

H rate, 1 rates My [FIFIRFE T RS E o X Teflon—4RFLIHT, BE R AN

P —#S¥ N (Nagarajaiah, Reinhorn, F Constantinou, 1991) .

PR ARG, (2,227 <10 JEIRKIH 2,2+ 27 =138 . 2 M 23 (0)0R

EA%E, Hel T m i JTiE2L:
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k2
. 2 . - duE
: l_ l—a, z,” 74322 *3} Pu,,

2
"3J —ayzyz53 l—ay z4 l k3 d3[
u
P]J-HB

Forfr, ko F1 ks NAETCIEREIS (IR R & (AP E BT IR, H

1 if dyp 250
J u2 “2
lD otherwise
{1 if dz 23>0

0 otherwise

IXEETFEAN Park, Wen F1 Ang (1986) HIAH[E, A=1 HBp =y =0.5.

FEGRRIAE AT AR Z 0B ) e vr— i, 8T 080 “JEiR” 1 Pu I, ¥
B BRI R AT AR B3 BT DTN BERIBINEARBY T ERITE RS o 2R 1T, HE
PSRBT DINIRE(E, 7T B BIE R B AG/L SRt X% A FERE Y
SCPEIIZRE o

TR — I R AT E X

_ P du2
up — -
radius,
— _pd7“3
u3p — -
radius,

T8 0E FAR N 2 SEBR A RAR S, RIS AR S TR B B S, IXAME R
AL R AR 3RS .

IEH S, AT A BRI AE R (BRI, BUE — N EAAE GREED S
ST, SVFRREAERARE 12

AR AT, HARRBY 8% . IR DARIRAE I — I 48-BE AT

AR AN A RN, W LK R R
f, =—Puz

= fast —(fast —slow) o rate d

k [d(1-2z%) if dz>0

Pu Ld otherwise

TR RER T AR B AL,
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SUE R ERHE RS R

X Se N BRI IR R Y, R AR, FEEPAN B A G SRR S B, Bk
TrEEds a3 s, FEHERH /1] DAARIE . i385 d /N 1E A 1 Bl 2R B2 B8 AE —ikE.
FHAERG 1L EAARIRERE, FESCHR Roussia A1 Constantinou, 2005 145 405 ik .
HEITA

PR ST B4 I R S ) B ] A R AR 58 o 7T fu R ARZRYER

k. (d, +openc) Wi (d, +openc)<0
fo =P =1k, (d, —opent) % (d, —opent) >0
0 75 )

X H ko RPUENIEE, ky ABTHHIE, openc f& 52 E2AI, opent /&3 Hi4& (A f. U
AMETFT LU 0 BIEfE .

AT ULl ) B AR E BINBLE R E ¢, BRI 708

.f-ul =P +cl a}ul

TwkEEash. 2. A, e IALE

HI for IO HEIN T EE S B S . SRTEE RAWIEE 71 P AVEH &2 i
FPTBY A E 7. B JE 1 R AN . B2 0 X FPH B KM 2 W m PR e g i b = A% JE k7
(%6198 T1) .
HYITA

XAV H B, w U $e et s B e AT . ZEPANBUEY 7 mIAT o2
A, REENIHERT FE—AN4 7 P.

XHFA AR BT U EH B u, T us, BT DUMSZFE E T H S50

o NIFE Kk, RSN TRIFMEIT A X IES S P 2 —FER .
o b7 R IS A [0 2 R BE 1 R B slowe AT faste, %o A2 I AN [0 2 (1) BE 45 2 50 slowt
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o ORIAEIERIRL R AN AR i BEEE R HY ratec A ratet. BIATTE S ) FOBRETE Bhi K
Xf Teflon—4X FLifi, JEHE R 5 — M BE I 3hiE R 89 0 (Nagarajaiah, Reinhorn, Al
Constantinou, 1991) .

o P4Z radius, XHAER—FERT.

E—ANEYI7 W, HE S EESE, HERREUE, 377) fu A H:

f=f, +f,

f, =—Puz

p = fast —(fast —slow)e ™" d

._k [da-z%) if dz>0
Pu La’ otherwise

d
radius

X o BRI, z RN AR . B A 7B E B up 8 us BLR R RS
TR o
KT H

X =AE AR DU AR SR MR BY DIAR Y, SRERNVES RS . Pirfy 2tk B i A
PRI RN, AR AT RN o X FARZME i, Bl B i B a9 ARZR R .
ZERRARY

XA — AR BE PR RR R A% (BSRD) , B 4 DMERIR i, 2 MM mA 2 ST,
W 75 (25 204 5O B, FHEWHANWITHTERIIZS), HAT AT LU =S 5 B BE R IR
FE AR RAAL, o X P BN T AN [F) ) BE 5 R AR A%, AT LUMS BAS BRI K7 R B AN ]
W, T RL IR (BT AR 2. A BN IR B B R 2 A E] . Morgan
Al Mahin (2008) £5 H [ 3X A Y {72 25 I RF R AR E

SR AR IR R E Y (55 198 T AR R B
L DB ik o B = A AR A 25 AT o Aoy — ANk, = MR sy A, H
BD) AR A B AR AN o

JEEE IR ELAR S SR TC R IS T R L, SRICANRE AR S AL AT o
=T H
71 fur BAAARLIER, WFE

p
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N TAER T AR AR BT g, NI k1 AUNIE, BHIL7) P b4 f (KD o WIEE
K1 & BAE AT DUE B2 1K) AE/L SR3RTS, T AR ISR B PR ISR

AT LA B R R E — NP E R B ¢y, BRI HE 10

[erd, if d,<0

f ‘ul =P+ .
[0 otherwise

BHJE 1 AT K@ R a5 52 IS N A A7 A

73 for AEVEFETT R TTROIN BRI . SR, B R A MR R A T AR 2 R
EPUBIRE T FLJEJI RSN o

BHJE FE H MR 3T I AT REAE R LE A b P AR BUE B (IR« AT RA% R AUl i 7
FIRF|—EImFBEE L r (Bt r=0.05) HIFHJE R

Cl
2,/k;m

XH m SRR AR I A E B, W] LA B A 0 Bk DA g BE R At v R B

WERIHNERIERITE . Z 0 (EHER T AR LB R EiTig.

r=

radiusl_\

radius, A
~

e

heightin ‘heightout

i

/
radius,

K15 =#Efgieas RG VI TNES0IE, 1N B I AEXT B

TR
XHFABIYIA B, A DL E e MEBAR R AT . RS DLR, w2 flu3 A
M EEARARZR /Y, ATt & FPER, RPN TT AR . Hea)ih, sl N ERIE .
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4 AN EhH AR E 1 :

o NEBJEME Cindex 1)

o NEBTM, HWHEKHAHR Cindex 1)

o AMBJEME C(index 2)

o AMNETHM (index 3)

XUETEPE] 75 (55 204 11D HEDR. £ FEHME T, B =4 index HSkRIER =1
HLH o

XFRANESNH, $8E N RS FEEE

o otiff, WBEIETAIBYUINIEE, 1-HAbrIRIE

o slow, ZEIHER 1B R

o fast, PREHE K EER REL

o rate, [ [n] ) EESRERE

o radius, SZPRERIE LS

o stop, BN IEE 2 B IR R AR o HE

mH, JTEREWDNEE, SHIEshm B e

o heightin, 7547 I P94 A 50 THT 2 18] (4 2 25

o heightout, 7EZALFEIS AN FMER I 2 (8] FE 25

FFAIE B BB = a3 BN BE BOR T EE A BUCE o XF AN, 42K 2 AR 22 3
BRI IA)EE B — R, Kt

L, = radius, — 0.5heightin

L, = radius, — aheightout

L, = radius, — (1 — a)heightout

radius
e o = 2
radius, + radius,

T B, RN B R B R T B W SR, AR R R IR B A 4 1 A
K EEETFE (1), & 200 51 .

$ 7R = PR R R R SRR A B AR AT N 76 (55 206 T fin. FREasE N
T2, BTh7 EETIEWE: 7 = VV;ﬂ,P < 0o SEFPRMTNEUR TARFFIXHC B, BE
BRH BULFES. T NES, B SAERERECVER oy < p < p HIT,
HAUEREB N 8K, ATLLI SR R ik4T .
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X (b) Fl(c) H 2 FEoRs & S RE A K o X SCHEPRIEBY ), B RE S S RE Al R S AH ]

X F 73— M) S RE P T ) S FE AT BY ) R X ESHR  EY 1, TR K B RO,
{EHX T BY S AR AR/, @ A IE .

P2 Ki Lk

QS P oA e B e K E R R B, BT o A ey 20K FH UL R B e B 4. B
FE R PR EUEL & AASHTO Standard 5201 2 50F British HA pREL. FH ] e bk,

B BRSBTS 1. BT 54
FENEACE . VA BN LR R I DB P .

FE IR /NI SN L AR DR T (TR L, A — MRS RE, KEZHE N B 2
TSR N . DI R, 20 Eh T R L AR 92 11 3 S50 2 i ) 156 DL o

I3 I, FSREEEAIINEA FEA B BN T BB K RO L, X2 HIBE B 215
SO TP, RO 2% SN 2 B AR AT T 5E 11 o
EZ gl ) DECES 2

TRAMRENEAE Z 0 M i A2 o IXAE 2 2D 70 48 T DA RE AT 28 T 00 AP Al m] LA
JaH P UGREEGRAR . HAT, E2 B0 Mt RAEH I8 B FATH

TEMEZR T, ANReAd FH S2mTH . {2 CSiBridge REMSHE VAR 2 K Lo kA B 4 42
ERET AR E.
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BANE BRI

R e 8 AR BANIE ] o X TAZ (A B4, A BN . R B R iy
BRI AT R PO AN sl f£REN AT RS, B R A AL
B, FATROE UMK RE

i BRI A A AN . ANE AR I I A I SNSRI EE— A KT LT £ 4
MEWIERIE — e E. &P, B RNE K.

—RR 24

B BTV AE T (0 SE PR AR B A K2 HCR R K AT | CSiBridge
HH R P AP OR AT -

R R TR BE A o G P R A FH A Sl L, P89 i R AR FH AR b ]
HiTA 2 T B Jr il i o A P ) B 8 P 4 R Y A AR HLAL R B 2 o E . 0k
AN BT ) 22047t S C PR SE A o PR E A BIC SR MBI “ Stk .

BRI, XS AT, PR BN 2 T S R R, B A S KA A
17 285 A% W L F) R 20 1 RO T  Adilie 1)o XSei O0 T I R 25 RS 2R

A FH P B SO VRTINS P, U6 5 RS R TR A S A TR A, A SR AT T A U
X IEA o X R IR o

HE
N TSI, T RIHRGE |

o n-1MIEEE d, FERXRRAZE; DR SR E I diin 2 dopex FVEF,
th 0<dmin<dmax> H dimex=0 RETCT B R
o fEHD B 0 ANMEBRE p, WA BRI A6
o n+I ISR we AUk EG BRI AT RO R AR AT R, RAR R A A
o BHETHE:
- PR RS RAT R pm, BRI 0 AT
THEAE SO AL BRSSO AR, P AT AR 75 4 B K — i
- Bk pxm A1 R B AR B AR 2 AN A T SO, B AR [ 0 A
o ERREHT A
- EERERIAE SRR <A B
- WHESIEER T
- BR R RE I A SN
o BT EC S FIEU SN RANEE; IR EE .
o ERBLAEN IR ELLITEN.
o SRR E ITG B A I I T AR N B A N R il 2 1 ST A
o SRR U m AR B T AR TE I B X S A AT AR E B AT AT
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CSI 3th&EFM

o REHEBEFME, ANHEAE b Tl B HE 5.
o RMHBEHIBIAINEFE,  LLRKE SGZ LR 81 H] R 5.
o RTHRE RO B HE U ARE R TS EE AT L U .

B n WIORFE, BN RURTSE SCRASEIAR 1 280 1 S SR AT 2K

XSO 90 (5 347 U1 o BARBIEHE T — A7 38 “ArfEZRA” (5 348 10
g, EE2EET.
EES

MM AR, X RIT R N, BRI R R M B B R K SR
BN E. i, MBS TR N EHAE . XA AR 4, A5 il
T =18

Zr SN R £H A%

AASHTO 1] H, HS Al HL 1—28kRE LB T — e R M G e B rf, ol an b 3R &)
(49§71 25 R P 08 S R S ) 3555 . CSiBridige ) FH 2 A8 I 2E B PG 2k 20 X b e B .
FUERR TR EL AR R, JF HAR e A T A 1 2 HA R N 2 R

TE R ST ARl IR 1 AR B RT FH 25506 s B 2H Rl 7
ZE A )8 20 B AN iE T SAP2000.

el (8B) TI8

X+ AASHTO H H Al HS FIZEiE 5K, SR E pm T IFE LSS, X
AN S QAT R I AR B R TR R S ok BT A A SRR S N, A P AR ST 2 pxm

— PR R A IR B A IE W AR A A, $R e TR NI “H R HS R TE ff K- 3
SERE” BIHEA RN E, R Tk

Xt T A S B T2 Rl SR M IR e AR Y, SR M AR NAE S T A M3,
HEZEBATT IR0 2 BhE R BN (BRIA) o BRI P e Bk e AR B st
HEZR BTG, SRJG R R NI E M3, 1EFE “Use All Values (EFFTAE1E) ~ (HI, IEMH
FGFAED o Frd pm B HRITHRIX LR ITH] M3,

D R R S RE D= I ) N 1 B Wi A P |2 A R ED 0 ) A a2 NG VA =1 S A
e IT 1 S EMFR I A, H P e kB A R L s T, SRE1RE
TR N IRE] S11 Fl/Ek F11, & “Use All Values (EFHFFA{E) 7 CBP, TEAEFE)
FH AT DS E B FE BT B M11. A7 3 pm SR TTFSEATAR FH - 48 1 s SL I

346 ZE4HNo R LA RY,



BANE BRI

Pm pxan

Pr1
)35

sk
R
" wzz w | w [ ]

e

— —+f—¢—++—¢—4 ey —— —4

3E:

51? fﬁﬁﬁﬁ%ﬁigﬁﬁ;g%migﬁsﬁﬁmﬁﬁﬁ

2y {FEa afHim st Edal e

o %ﬁ&gfﬁ"%’/\gﬁ% : —MEEREEREL
4 —4~, d2 E dn AR B7ES a

(5 %g pm, ﬂp:lm Wﬂif:ff%%ﬁ LS

K0 —FHEX

EELEH () faZ%E

P AASHTO [ H Al HS HZEIERITE, B0 Hhmrak pm FSRUF ARSI SO AL
HEREERY S . LAY, X AASHTO FY HL sk, 4548 a2 FH 9 A% I 200 g 28R 1153 PN 58
SCRER ISR . B A R AR R s A I S b S R, B T R
B A BRI )RS TR e 2 CSiBridge oS 4N 1IEMH .
b8 e N EE it ELy AN S U s 5 187 £ I s 2 AR S Ep ey L (VP vt 2 el i £
IR BTT, (HRPEFEIRE NI “Hy HS. HL ZEiE ik — S Redt FEp&s# /2 ” |
HHER R N B . (H 2, FRATT 7 B Wfn] A HARF 5 e
BRI —M 77 EFRATRIT I8 — T FHAEZR T M3 SRABHL b 045 M 25 17 4«
o M P RIEREA LELSM, RgT e EWRMIE M3, EF “Use Negative
Value (A 7 o HA M3 AEBITE, FIH pm B850~ ZE k.

o FH PRI DL R R I R A A S R I b g b XS e R A N AN R 2 (]
FRERERMITN M3, %$ “Use Negative Value (3 F #fi) 7 Bt “Use All Value
(ERFTAE) 7 .

S TR RO XA _EABUE S T, R T Oy o (EANT 2] P 4R E DS AR X 3

ERIM4ARE 347



CSI 3th&EFM

Fe TG DU O R 2%, RO TS FE B AR AE A4 THAR (0 IR RS AN 7y, A0 L 4
PRI I e BT XX — SR, J7ik AT RERLLT: fRE BRI, ARJEIRE RN
TER R FEN ), N JIRI/BES R, 485 “Use All Values CREFHFITAED 7 o IXAF(H R
G T AT SR EEALAL I i L

R R R S

XHF AASHTO HL fir 8, RpAl 38 8 XU R ZE AT BORTHE A SR8 I 77 - T | P e 3
THEAT AR SR TURIE B H 1. SRR

o FESERR I #R ALY AR B EL 1 B s
o KRRV AR ST N RS GE

o RRAOUSCJRE KT R R T (10 el v L BT AT A 0 RS A
o M EABRRESTE

THE ERES M S R R BT . R N B SRR BT, I BLAR E BRSOV I
“HL-Reactions at Interior Supports ({EPHSZHEE HL B 7 BIHAER I e B &, A P AT 4
e BT AL R EIEESR . P i e — R Rk E R IX—id
T2, XN ISR — 8B AL HEZL. EEEIT. . A (B Sk,

FREER

CSiBridge P B 1 R 2 MV AR HE RS 0005 4. JF HEUE B — HAERIN. X8
T LA AU AR HE DA, R R R B T A A B Tl B O
SR HRRAE ZHEE .

Hn-44 F1 HSn-44

87 N type=Hn-44 Fll type=HSn-44 [IZEHHAEE AASHTO HIFRAE H A HS RZEf k. 7F
type I n R FHTH] ton J8E A4 CE BRI 25 XFE, H15-44 % Xk
15ton H RZEfRER, HS20-44 J&— 44 Y| 20ton HS R ZEFT R o 1X e 2245 L& 9155 349 1),

H Y A5 ) RO B T AR R 44 SCE R HS 2N . 5 HI P R AEE H O HS 44, A
TELHS R4,

Hn-44L 1 HSn-44L

H type=Hn-44L F type=HSn-44L 18 5E IR ZE48 73 5l A 2 AASHTO FRifE H FIT HS ZETE A 25 o
7 type FH n S&FHH] ton TRE FM4 E B LG R 5. XL H15-44 2 — 4 XN
15ton H ZEIE {7 %8, HS20-44 & — 44 X If] 20ton HS ZEIE fif K o 1% L6 ZE 45 L& 91 (5 349 ) .

AML

H type=AML ¥& & [ 444X 3R AASHTO FrifE ] & 3 EH k. BL 44 B 5 /N Al 4ft
I 24kip F%
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BANE BRI

HL-93K. HL-93M # HL-93S

F type=HL-93K #5 7€ M Z=4HXK AASHTO Fr#E HL-93 ff#k, HMIVETE &R 4 A
Bl far A 2

}——14' ! 14 to 3¢

HS20-44 FZETrE

26 k
18 k pxm
pm

"

H20-44L F1 HS20-44L ZE;E7HE;

791 AASHTO £r/fEH ATHS 3%

0.640 k/ft

H type=HL-93M i /& I ZE XK AASHTO A5l HL-93 fif#k, HHANVEIRE &I 2R
% (tandem) M it ZEiE 2 AH A

H type=HL-93S 18 7€ M1 ZE4H10%K AASHTO brifE HL-93 fi#k, HHVETE & it RERK
Wit BRI 2R 90 % AR A — R 22 (AP B 5 1) 14ft, ATk 4510 s b 5 20 1 i A 2
B9 50ft 2 EE K AR . X PP R AR T R SRR S R N SRR R ). IR TR E T
ANEGE IR BI, BT B RN N .
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CSI 3th&EFM

Al — R S5 im B E s R O VHE . XN E b, TR ngE R
REHZEH (tamdem) i, FIEIMAT AT . 2 im=33, ZE51IPT 4L Sy
B pi e L 2% 1.33,

X AR T 92 (45350 51D , im=0.

25k 25k

EE: ARSI AR in 1B,
im LUE SRR Rk .

0. 640 k/ft

RPN

HL-93M JU4Fn 2B far &k

32 k 32k

8 k

0.640 k/ft
e

HL-93K RZEFMZEEREE

28.8 k 28.8 k 28.8 k 28.8 k

7.2 k 7.2 k

' '

0.576 k/ft

}4— ! 14’ ! 14’ ! 50' to ! 14 ! 14’ ! —-‘

ST FE R ERAFHI A ZEEFN R FI80 HL-93S FEFZEE T3
/A192 AASHTO #p/EHL 3%

P5. P7. P9. P11 f1 P13

H type=P5. type=P7. type=P9. type=P11 Fl type=P13 #85& F)ZE4HACK NI A )5
(Caltrans) HIPREVF R fai 2. XL MR T/ 93 (5 351 i) o

% Caltrans FCUFfr 2 RN B B & AR R K UV dk b o 35 FH P X A X B8 e o7 2
AT, A P13 8.
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BANE BRI

48 k

Do
(3}
=~

P5 SRIFfrER

T
_i;_.<'+__.§

48 k

¢ P7 RV

Do
o
-~

—
(0]

%—<&—E -+—<h—§

—
(0]

L
i
1

48 k

¢ P9 SRIFTETEL

Do
[«
=

48 k 48 k

P11 S VFRTEL

Do
(3}
=

!

]
|

i

I
i

48 k 48 k 48 k

V

|
=

26 k

S o

I
e e e e e

L
i
+<_

/93 Caltrans #r/t iF 7] 3%

Cooper ES8O0

FH type=COOPERESO #5 i€ ) 441 & AREA #5ifE Cooper E80 ‘K ZEfii#k. SLZEMEIRT
o4 (55352 71) .
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CSI 3th&EFM

4 @80k 4 @80k

4 @52k 4 @52k

+VVVV l liVVVV l 8 it
| Lo |s]s]s] o |slo]s]s

8 |5'|5]5| o |5'|6'|5'| 8’
1T 1T

Cooper E 80 F&ETTE]

250 kN 250 kN 250 kN 250 kN

80 kN/m v v v v 80 kN/m

0.8 m 1.6 m 1.6 m 1.6m 0.8 m

UIC80 R &ETarH

200 kN
px

] 50 KN/'m |
| 25 kN/m 25 kN/'m I

| 100 m |
[ |

RL FH7E
K94 ErilEk -5
uicn

H type=UICn 5 E M 45 R WM Ui (B E RUD K &1 #k. 7E type H1I1) n fRFEK—
G RE, R AT (R kN/mD IR/ IXAE UIC80 J2& 80KN/m 447 fir 2K
SEHE UIC 13,  UIC60 & 60kN/m AT # A 52 58 UIC fif#k. SEPTREARAZ n fIELIH

HEMER TR 94 (5352 71) .
RL
F type=RL $ & FI 4R K L [E RL K FEfmial. WWEMRIR T 94 (5 352 70) &
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B NE BRI

Eurocode ZE4

MR FRAE EN1991-2:2003 7 [ 24045 DY AN far AR Y .

M3 AR AT AR 1. A ERH AR L) RECKRAE & W RFE TS (T
#O A UDL R4 (BIAMED

XA RHERT B, AT — 2 SR AR SRR MR ST N, R

e
TS, BT UDLAFE,
i e ,
Q(kN) qi(kN/m°)
Euro_LM1_Lanel_Char H—fIE 300 9
Euro_LM1_Lane2_Char B 200 2.5
Euro_LM1_Lane3_Char H=4IE 100 2.5
Euro_LM1_Other_Char HAh 418 0 2.5

WMo B A 3 LU RF LT BORE 3L, HANIRBEZ TS, Sk =ZaE— it in
— AN R SE B AT 2R, RN RS — N RN 2 A L B T R . Rl R T
(Y1 B BIHES R 25 18 25 2% DRE I B AR AN B AL & o AR T U253, T (1 i As

WRET .
XA AUE R, R — 2k 5 ok ARSI EIET g, BT
L H:
TS, BT UDLFFER
W g ,
Qi(kN) di(kN/m?)
Euro_LM1_Lanel_Char F—EiE 225 3.6
Euro_LM1_Lane2_Char F_oEiE 150 1.0
Euro_LM1_Lane3_Char FEFE 75 1.0
Euro_LM1_Other_Char HAhZE 18 0 1.0

KI5 TS A UDL 1 88047 AR 1 2840, RFALE Ay B8R AU Ao 8 75 22N R IO A% sl r 3k L 0K
5E Mo

PG Bk X s d Tot, BAMAEREL LIS, &2k =M —
TN — A ARSI R 208, RIS — DRI 2 SEI R 08 . a1
O B SRR A 2 B R AR AN B AL o R FIUSR A8, JaTH 45
MATET .

WEEW 353




CSI 3th&EFM

XA 2 H — N4 Euro_LM2, BRI — MR, SN TAERS AT A T
TS P EIE N, AR R — AN ETE N

TR 3 Z AT F RN &R AL . X T-HhZk 9 100 3| 200kN R4, Gt
LA 2.7m BE LRI A BRI : %5 T 240kN HOHZL A5, Fhifar B L 4.2m B8 ) 23 A gy
RHEIN FERE B B oL, IR m] AR FAEAS R 2R T8 A fr 8T 1 2Rk 415 . 240kN
2 A2 BB MR GE, M, FPROE XU T8 RR 43E, A
TEIERAE A AT GIE -

XTI 4 AN Euro_LM4, EEIN— MR, AR E LR
I X BT B N, 7 B SUAAM I 2R TE R R A B R A O AT B I A7

2

BEUE 22 R SR s ) ) LR R AL A T T AOR e i K S di /N SR SIS, T AN
AT ERRCR . N TIRRAHM, & R4S EEBE B, W T
TR B KA /N ) B A i b o ML AR R ARG 2. — IR R — DA
e

W 3EFREMLR 40T, BT 2R B0 I R g i n 2 e . A5 A P B — R
MR, BAUE LS AN ER R . XA ) IR RS AL,
HARREB . T E XA ORI G, R AR 48 22 AN 40l 5 AR B 22 4 ) B A1)
EX G

B, F ] RE RS B R R A IR A B T I B AR N, W HS20-44 Al
HS20-44L fif#. W SCEE X PR 280 ) — AN 2504l . BN 280, m] B0 2 ik
HKHAML, AT ETESER . SRR R G ] 7E S5 R A R B 51 R AR N o

XFF HL-93 frdk, FH P B E LA ER, bsiESR T HL-93K. HL-93M Al HL-93S.
SRIGSE X — N, A5 TH =4,

X TSN, RN, TR, BT .
BanfrE e LR

5 SUHE T I R AR HT I BT 25 R AL 260 S S
BIHHHRT RS,

Mo s B S GR AT B LU — R S HAKRZ AT R TOAE, T AREERES)
if B LU RN B, A, R REEh TR Lol — R, IR HRE E LT
B TUEAEN oy | SR = e v

BB AT B R 5 2 DT Sl -
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BANE BRI

o —ZEMHH, class

o —LIREsf, L class IEAH (BRIMEN D

o —XIFRZEIH lanes, class AN T HA ) —S 2N FEE CGRINHITE FEiE)
* class LAUE %18 lanes (1D ECE Imin,  GERIMECNZE

o class A BE/E 238 lanes R 2505 Imax, (BRI NFTE &)

FEFF BB R T O €, 25ulig— iR i Se v () 20 2 In 2 291 2238 1)
FIREHES, BEE AR AEAE R — I ] R — A G Amdn 2k

F P ] NGB s B B Ll ie 2 2 FE th ) 2480 of1, rf2, ff3, ..., $#ZEINEE
TEE H o — B sl B Ak U — fr & HEFI I AE A o i, il 26 2 () HEIE B
el rf2.

o BI A BT AR DU e KT B /N B, 2 AAR E SR VFHESUAS 21 1 B RN MEL. —
FEOE AN F R B, 7 A B AN N (RS AN RN o

TRAE AR S AT Eh T T 4] 7R A

mEFEE

TERFA R S B 2 Lol , XHETE RS, #A = REHRIE 2 e 4 & B m)
far 8 (cfv) N/ s far 2 (cfb) A B o &l (cfe) . BN, cfv=1, cfb=cfc=0. XKLL E
I REAERNS, X418 B 25 40, HAR 7 [ N340 2 FIIN 5 R, X 2x b ol % 18
=N NESR G A AT B R, HOd RSP R R D

E B ) O B AR AU Ay B0 AR BRI AN AT AR 22 4 A M e g B A e
A, HBEFABONER, O EEUE M. ST, WIRMUE R E R,
A E IR R AT E D . B0 R LI H S A B SR HE, R R8s
FESBRmR THNAGE. SR “ERiEmmaR” (5336 1D DEREEZELR.

R Bl A R L DL R 2 AT AN, 28R AR R IHRSIR B 3h 5 S 4
& RGEITE RO -

HE BmE)(V) #1121 (8) E0(C) It
RV cfv 0 0
1Y B 0 cfb 0
e 0 0 cfv
cfv cfb 0
V+B
cfv -cfb 0

Bahar S eI
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CSI 3th&EFM

HE B m(v) #13%(B) E(C) pijiies
cfv 0 cfc
V+C
cfv 0 0
0 cfb cfc *
0 cfb 0 *
B+C
0 -cfb cfc *
0 -cfb 0 *
cfv cfb cfc *
cfv cfb 0 *
V+B+C
cfv -cfb cfc *
cfv -cfb 0 *

Xt fi e S ATINE w BCEAT E R BR AR R A, ERAE INtE” AdRas <x”
(0, CREINAE S RS - UR I Sh AN SRR R A R RF S (RS ) .

FEE: X “UB” fHL, RS ASIEKWATT I, ERBIMITTHE,

XFECIX PR TSR FE— A BT R O A = AT RN, 50 A R
THUBAT R R AT LG BN, BT R O ZEDURHES, i =ML R A =
ARSI SR, AE AN OB AT = AT RINEL, AT RELF AR, R BB E
7 150 . W AR A A R B AT R R AL & KRB EE =T A AN, HsiT 2 i

MR, (BN — L,
HWH, A DA LT RE NI A, AR A 4L A i .

fl 1——AASHTO HS hn#k

T — 4 EIENE, BT K EL AASHTO HS20-44 K4 K BG4k, Aal BACH % FHer
#, (AASHTO, 1996) . fBiist4-it faf K 20 &= 75 7R T A A P2 LR A R O . FEZ ZEiE
YA 3 PR E A —Fh . X n#k 3 48k 4 4404,

25%.,

B, BT GBS RIS IR A RS RN T, R R R AR 7T
SR, RSB R AR B AN A AR S ) i AN 1 25— e e I B ) 5 o ) 22307 2

B R LG E O Lo B X T 3 FhAER:
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B NE BRI

* name=HSK, type=HS20-44
* name=HSL, type=HS20-44L
* name=AML, type=AML

HA1, name B8 E AR —FEWINATRIRZ . 1X 3 DM €A T2 FR%E name=HS
FIZEER, XM 3 MR AR 808 A T8 —15 0.

RG] E X — e s, XM 4 64018, TR 3 & F1E. (TEMKFIEL
R — BB X ARG O, TR G5 e KA N e N o X AT P — 48 5 Sk S
& & ZHON:

* class=HS

o sf=1

e lanes=1, 2, 3, 4

* Imin=1

* Imax=4

1ERHHG X 2 E@E el RECH rfl=1, rf2=1, rf3=0.9, Al rf4=0.75.

A 15 FT REHES FIRIE € M HS BATR 1 5%, 2 5% 3 5FEi4 5K FTE. TR
Bt

HeF i1 FiE 2 EiE 3 B4 ERIES
1 HS 1.00
2 HS 1.00
3 HS 1.00
4 HS 1.00
5 HS HS 1.00
6 HS HS 1.00
7 HS HS 1.00
8 HS HS 1.00
9 HS HS 1.00
10 HS HS 1.00
11 HS HS HS 0.90
12 HS HS HS 0.90
13 HS HS HS 0.90
14 HS HS HS 0.90
15 HS HS HS HS 0.75

B HEeH IR 357



CSI 3th&EFM

FEZETERE HS AUSRMIN HS 2584 2 AR GBI BENHEFI I L R Kb i
B ESHTE .

f5l 2——AASHTO HL 7§}

Fre—A 4 R, HRAE, ASHTOHL-93 N4k (AASHTO, 2004) . J7VEFMIRTH
AASHTO HS n#AH R . W22 220 LU i) R BCR ZEAN [H] .

R R

* name =HLK, type=HL-93K
* name =HLM, type=HL-93M
* name =HLS, type=HL-93S

Hrh, name NigEAE —F WM EIRZ

3ANERAR N — AN TEEY, HATERIFRZEN name =HL, XFHIX 3 MR AF]
IS O T 158 8w AR EZR HL-93S, 240 HLS W4 R T oH 5 S e
A1 SRR B FR MR R JT. 5 AN ZE SR BT e = 4 % R

Bahfar R e X SR rhAEIE, B T CLASS=HL, X%} 2 256 Eb il &2 % rf1=1.2, rf2=1,
rf3=0.85, Al rf4=0.65.

15 AN ATRERIHRS, F8E EWSEH HL BRI 1. 2, 3 54 SR ETE. SEiHImHE
AL, o A 2R H AR I (1 2R

f5l 3——Caltrans 2 iFarE;

E BRI 4 MK SZ Caltrans ZHE4H 1oy (Caltrans, 1995) o X H SRR fur 4 B d
AT 4%, 5B —%%iE E— HS BT BRI E ST ae, wm—A4
FEANFI T 52

EXT 4 AT

* name=HSK, type=HS20-44
e name=HSL, type=HS20-44L
* name=AML, type=AML

¢ name=P13, type=P13

b, name 52— AR E M G AbREE

W 1, A 3 AN EMREEE B AR name=HS WS . s — R Wits e 4
B DR EMEEY, name=P13. £ CSiBridge Z4% P5. P7. P9. P11 HIZCH 4% P13
g,
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B NE BRI

HE oy KRB, HiEE P13 BAER—ZE1E, NS5 HS Bids e 48R
RESERE RSN KT8, Xl P MRERI. LRI ESH, 18 11

E 5] 225
F e EER P13 AEE RN FIE:
e class=P13
o sf=1
e lanes=1, 2, 3, 4
¢ [min=1
e [max=1

BORERIREEFN HS SRR BAEE, SRR S EIE:

e class=HS
o sf=l

¢ lanes=1,
e Imin=0

e Imax=1

2, 3, 4
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TAUCS version 2.0, November 29, 2001. Copyright © 2001, 2002, 2003 by Sivan Toledo,
Tel-Aviv University, stoledo@tau.ac.il. All Rights Reserved.

TAUCS License:

Your use or distribution of TAUCS or any derivative code implies that you agree to this
license.

THIS MATERIAL IS PROVIDED AS IS, WITH ABSOLUTELY NO WARRANTY EXPRESSED OR
IMPLIED. ANY USE IS AT YOUR OWN RISK.

Permission is hereby granted to use or copy this program, provided that the Copyright,
this License, and the Availablity of the original version is retained on all copies. User
documentation of any code that uses this code or any derivative code must cite the
Copyright, this License, the Availability note, and “Used by permission.” If this code or any
derivative code is accessible from within MATLAB, then typing “help taucs” must cite the
Copyright, and “type taucs” must also cite this License and the Availability note.
Permission to modify the code and to distribute modified code is granted, provided the
Copyright, this License, and the Availability note are retained,and a notice that the code
was modified is included. This software is provided to you free of charge.

Availability:

As of version 2.1, we distribute the code in 4 formats: zip and tarred-gazipped(tgz), with or
without binaries for external libraries. The bundled external libraries should allow you to
buid the test programs on Linux, Windows, and MacOS X without installing additional
software. We recommend that you download the full distributions, and then perhaps
replace the bundled libraries by higher performance ones (e.g., with a BLAS library that is
specifically optimized for your machine.) If you want to conserve bandwidth and you want
to install the required libraries yourself, downloadthe lean distributions. The zip and tgz
files are identical, except that on Linux, Unix, and MacOS, unpacking the tgz file ensures
that the configure script is marked as executable (unpack with tar zxvpf), otherwise you
will have to change its permissions manually.

Used by permission.
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