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Abstract

When discussing the pavement design of highway renovation and expansion, we need to recognize the significant differences
between it and the new project. The renovation and expansion project not only faces challenges from existing traffic flow and road
usage, but also needs to consider how to prevent and repair typical diseases, such as cracks, potholes, and surface slippage, which
pose a threat to the durability of the pavement structure. In addition, improving the durability of materials is an important aspect of
ensuring long-term performance and maintenance cost-effectiveness. In the design process of renovation and expansion, professional
coordination is particularly crucial. This involves collaboration among multidisciplinary teams such as road administration, bridge
and tunnel experts, as well as drainage and traffic management engineers. Each party must communicate and reach consensus on the
requirements within their field of expertise to ensure the overall integrity and feasibility of the design proposal. This paper focuses on
exploring how to optimize the performance of pavement structures, extend their service cycles, and provide the public with a more
reliable and efficient road traffic environment.

Keywords

highway; renovation and expansion; pavement design

= s s .
SR &ihEEmiEit
HEK e R

| BT BRI GTRAT], I - HFT HUH 310020

2. IRz T AR SR A BR A E], FRE - WL BTN 310020
3 W LA B R A B TR A E], TR - L BT 310006

m =

FAR & A AS B @I, RNEIGRE LS A TR M LFRA, AF A A RRE LA BAT
Foill ok A LB, B H B T Aoty LB AR E, Wil SRR @ESE, I3 x5 @ 25 Mo af AP
BB B, BRSO R R A A e R A B E Ry @, EAS AR, SRR
H R4, TP AIH, MR AR F R OB K A T E R TAITE $ A A AR, B — AL A F e iR AT
K80 B R AT I A R IR, DR ARI K 0 SR A A8 AT, b A AR e TR @ 5 A 0 AL, JER
SRS R, A A AAR B B 5T 4 o A0 3 T AR

KHEiA
BB A H; %@kt

AENERWEARRET, PhiE, SHEESBAE— "Rk
& &, DIRLEREF B S S50 KR, EEHRS
B, BRESEHMT R R BEATE, 7Rkt
TR, HRTE%,

—

El

i

R AR I RS TET S O BT BB AT
RSN  BETESHE , PR b
HEAGR A0S, REERLE DA RO IR . ik
AR, NS T, BEERE, FME 2 4 ZEEigit
BRI £ T L PR R T 25 2 A B 32
CFEETY SR (1985-) . 35, PEICIOMNA B imponss, smitey i TR A EH R AT ML
T, BRLED, MSSRABMTMUSRARREE  pypeg, 40m ™ A8 THITE S BTSSRk
it 1A BT S IR Tk, — AR U

128



THRIEHTEHET - 5£06% - £ 041 - 2024 £04 A

H&ZEERIHER (A ) AR, ARG E (2
—CEREE=IFE ) RARRRNSEEEE, SRR
REEDR T EE0ET, (BBt R B PR

OXSEREES >, (EIRBETHE ARG . ATl
A ERETINEAAT, TR AT,
SRIHES R FHSOERFRE R IR RS —E % 15 47
DI BRI RS, HREOURT, (BERIRGaalRER
15, B —EEMEMIMERE EAME 15 7 Bn]h
HIRPRBRGNR R R BRI B, X RAZan? &Lk
B, B FRPEE AR L A 8RR AR —i%
THER, DRI FR (1546) , o e
FHRZ RS R LSE SR 2 IR PR E AR s iR .

ORVERE BRIV R R 7K —, A& T A
FIEREE, WEFERN. WEdARS E, SERe
HBESEEFEARARIKC R HESBARSY BIA
JE&, B AR L, FOUBETE . BN B HEEE
MRE AEHEE R RS R AR REA R, dAlRE
A —Seis AR BN, FEfnda s st kg iodkii. A
e, EEEN: —RAE T AR FEEEE R
R ERVET, BT DI, XEZRRA S o2l
1R, 75 WA e BT B B T T e ok 5
PR ERTA NG N YRR, TR ICIe R REgiA ey
gt W Pae . 5B BRERR LT
THENES, AT ERENREL, —8t, —58%
KA MEEERL. X SEREATR, WA 5ERIRT.
il Tl T AR FE NIFEREINSRA, EAEN A S
LM LA BB RIRTE T, IR isit.
3 HEBELG AR

niE 1 FRADF RS EIACRE, b E S TR
St BHELTE . BIHEKET  ERINE MR ENE,
(XU EIR, PRER IO AR ER ARG
B, WEEASRIT.

1 prmm—
B

A

B 1 $5 28 B T SR BUAAIE

OFHFE DD P TERUL A R, s Fa28 3
CERRET . RS RMERES R S EDK, FESEEIRTTY
Fofith Lt —al, aRAEENITTE, SIS Sk
Fek FFEEL, MR SMA. SUPERPAVE &l 55 58 5 12
GREE,

QM E I SN, PR IS P4 15
6o B3Rk X9 T IR MR B BB 22 ST 5 2L
[ A AP R A MR E R B0 55 5 [ O G\ T B T
2, R BERORESIE ANE T T O,

MIBAT RS, WRTE PG BRI | TR
BEEEFESIITTH, IRSORERR s X & HIBTE W AR 1 5¢4%
g8, (BHR5RAHATS RN R S 5%
IR A AR A — R E AR, F— ik
M, RTINS D HEAE— S E s iR Al B
A5 RDHESEN S ERIHAIEX AT RY), R
AR, DLEPIREESEAR, SInPHEBAISa L
SEHE TR, WIS A I REE R E , AR
W LA AN, WA 2 Frx.

(a)

73
(b
& 2 HiEs R E ( SR )

WER, LITAPEN NIRRT R
SR R SR SR B TR EAE X R E . M
TR, e EARAR, R P T O,
e sT, H RSB ESE], fEHR TSR, W&,
FFEAE, SR NN

— e A E R AL ERE TR

TREXMEENTIEEE, WA/NT 25em, G5
I EIEB A SRR AR

=RVIEE R R 18~25em [A] {1, K7 [H 2 4 DL HE A
FEHE, Ami%E - TAPRIER R IR DU B R B S TR Ak

BIER P NE T PP BRI G (SBS+
HINHE) WHRABLETSE, BREEDE 1446, B
DLRIF, HRHBUNERTRIPHEAETT .

QEAER BRI 5M0E, R EPHEERIT R X —XE
Mo PRI =T, o RS, JFER
R ALV E AN I — R E RN, FRBIIMUEE
FOPEREESRANME T, BT RE RS SR L BRI

129



THRIEHTEHET - 5£06% - £ 041 - 2024 £04 A

WHCE R BN AIRA L. REATT 02 B
PRECHTEE—FER, (BN SSmE AR R e T I H stk
“ERPTT T, HSHAr @SRRI RS
AR LT AL E AR E A, HEORIRG 2k
TIslt TR, (751 BRI N AR, —J7
TEIACY I R RETEAL AT RERY D S M ke

ETFULEBISL, WEHRNEERN ., BN, $Hos
JEHIRIGE, MHSERE RTS8k, TIGNE, B
A2 ISR P BT, aniEl 3 FRoh B TAR R IR
B, R — BRI SR R, R
EEE P SRS B, i KR E

TS . VRSP TS d | £ Al

B 3 =FEZBAMH RHRE

EHITERE, REFEER B AN EESERSS
5y 2 RN T 1

B HEEEMNA. AESEREERER,; HER
DI SRR B TR . B iSA,

—BNFITEEARM T RS, RIS (2
DN 2 B HRVINT 15%~20% [, FERFIH, mEG
B KT 15%~20% 1. BHH4HEE (L, EEEEE
TAAEER), MRS ERARATIH,; BERARGET . FE4EE
HEER, HEREAFIR, LEDFR Y.

TRMNIEEWFAN, BLSTORNHAEE], TiTAT
30 (0.0lmm) 1Y, FEEAFIH. BITAART 30 (0.0lmm)
1, D ESRNFLE EE R, ER T REEE A
WS, BIHFEEE/INT 22em I, FEEAFH,

FEH RERIFMEH— P HEEER . 2B
REFRE, TR . o SRR, AfEEAR
FRTERFEGRE . OFESIRE . SRS, SRfae
P AKFaMES, RGP EmEE, DUNESEE R EE I
0, SREIAFI; W N E RS EENIT, el A~ .

— R RSB

CRE5TNEFSEME AR,

= e EE AR Fo fH%.

PO LRI R R B (K

F=00 BElAst, S HE BelE  RIEE 2.
EBPEN, S TASAME Y B AL E

DL JE AR RN R i T — PR A 1,

130

2%, BRI EIE SRR, TE LA, L
HTH R BRI HERE . 5o, WG #,
PR, Rl T BO ot R B EEER Y.

@ESTHZE K

P 73 25 I DX T T 2 — M35k = R e
FiRAEL, EHRSR LA HEVEE” o BriE “HEAH”
WHREELIBRAKE, —HAKSEDER Dt—5 4
B, BEDHSEEIER Y EHOKE, HEEDHRREI .
(BISE B DAL W TZEOR R MEEFNEaKT
BHE/DARECHE, WE 2 (a) PR, RefE=shKk
TSR s WIS AL, K NBIEE JORA TR ERHRPK
B, SRR E R NHE S KRR R Fb i &k,
i 4 ffoRe FrlBUE R AR RHRK, HSSREARIAA E.
WEARBIANE, BBt Btz “BRHEFE" |, il 5 Fox.
FIREA, SR TRIHRK O AR o B TRy ise i 38 53
KT EIETE.

BABEN
HE
/s
L
AR TR
BAFER
géﬁ = @ gy ewmme
Ve
BR
Bk B RERETR
EE HEBRE
32 ==
2R /
C-EKE (REHAR)
B 4 BEKRESTE
T T me eamwmee
ERTER PIREEZ (FERBFREED
EHEW. FERFEER
RRER

il

5 HERHIFERITRE
B s CPEHRFET SROE TALE, 2O TIMup

WHEFENS IPOREHPKE . 2280 IR NS s



TREITSET - 5£06% - 5 04 # - 2024 £ 04 A

PSRRI BT BT A e = (FRIER
P BEEER ) B9 (BEk, BHECNTIEREA, BT
TIREEB, FEEAKRER, sykKE sty 7, BiREsw
TP BRI R RIE ATB R Ay, XN EA, gk
iy ATB EXRTREA/K, (EARRH, 7EUERRA/KE.

EE—RE, FED, TRETE “DIAE",
B RACREEE, WUNEHRBRE, BUNSIRIEK REL
EOR, R TR LZNEC. i L2REEOHN, 2887
X TZARERAE SRR THRERESR, HE TR
AFK, XIS R PR .

UEAT @R E R A PR ET B, RO
SARERFE “DIIAE" |, (BRI Ba N
AT, FKERNE AR EE D T [HXHARE
& TS RERK IR, A S0 R e S,
NEFRHZPTIRENSS, SEEATEERG, HNEHRKE
BEZAPKENTER, L sl R 3R SR 5 ROfHie
o XRERE P RENHR, DENTFHRLIERHER
W e

4 BHENZIT S HREHX &

ERERGEE G, TR, HaE—aemk.
TR BB NS TR PREEE AR, SrRiP et R 1R
AP TIERE, W E AR — R R IR MEE .
(BT, HPIREEY, PPN R R
ff, (BETERR, ITREFEEAINF IS, XAELLEA
REMIEAM S S SRR, MifR eI . XE ISR
N

RSB BAMMEL: —Rait REEmE R
IR, SRS DSERE R sl R A R R R IR
SERRRERIR 5 % BEEE TR E L, SRR | AR
A

By @S EHGIE, RSP HATR R,
HE T —ARBR NG T, EENEAE . —REEA
DR, MRAPEEBER, PREo S Einmnizss
PR ShrmERE ], RIG%—Em P52k
—[RFATIY . i R ERIE RS R R
R, N TRER, RIP5EsiieEso N HREInEhEE, X
I R EZ RS R IN TSRz, RER DI ety
NI AR AR

5 TiEigitERA

T S A S T TR, BT e 8 T
DLREE, TR 6 TRt

DX EABANEE, FAhEEBE, FRER
IMRER, LR BRI o

Q@RMNEEE, LAER. BRI

BRSO FRE, TR R A SMA+SUPERPAVE
45
QR BT B H 2 R FHsh ST, Mre el E e

=]
BE.
\ e S . e
@RS B R
HRRHEREL2002
300/2 o 15 . 2X375 1 375 378
oasEs | B4 | e ‘ il i
0002 15 X375 . 215 to T8 B
akoms | BE | i ‘ WIS [ HEEH
Minsia-13ER
__BHENSNE GHAIER | FET 150
£ o e N
P e oL SoEBENEE
1wl BEEE //
[T [ i
—-ﬁ \
[ i
i / — L
0 tenSlia- 13ZE "
et B o LI L
{BABAEE s N eEE
: Wi e 2R R TEE
eEREE feniTr-25 R BHAEERE LR
nckERERELE
P ]
s;Ls
& 6 &It 5]
Q:l: £
6 515

1o AR R T A A B T TAR, &R 4h
EIMHLBrERZE S, SR TR SR b

OxfwERR, HEERASEELT, HitnEE
RIS SE ISR R AL, R TR B E B 1
EEEF R,

QWA TEER R FER BB T, BEEAR
FEE SRR ARG TN, ISR T o AN B 5
Wkt

@ EERHKR, BEE A TR “ DB A £
A CPHHEHE”  WETRRIE R AIEREE

@RS PHESE PR, Pl5EE R AR BT
By S ER R IEEE . DR SR AR
a5,

GEmEZEFMIE T 50, PRos B E R AR
AR VEEN
S 3k
[11 JTG/T L11—2014 =i NS 24 H4H[S].2015.

[2] ZEIERE, IR HR, P DU A S BT T TRt 1 T = 2

[T, AT S [I]. A E%,2011(8).

[3] ZEIERE S M B i B T S T SR IR T [J]. R A

#,2020,40(4).

[4] Z=EIERE Sl BRIG T8 TR R RS LB B ROR [T]. R S MA R,

2009,29(5).

[5] MRESGE T E iR - B A P B TR AR BN [T]. A B,

2014(12).

[6]  XUBZHE IIT 72 i A T B g TE R R ) 5 A 5 [9]. [R5

SEEHR,2005,33(11).

[7]  LHIGEHE I B AR E B I A5 1 ) S R 53 AT D). L [A

BrRF2,2008.

131





