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Research on Design Methods for Widening of Highway Bridges
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100089, China

Abstract: This study conducted in-depth research on the design methods for widening and splicing of highway bridges, and proposed
reasonable widening design suggestions by comparing and analyzing the advantages and disadvantages of different splicing methods.
Firstly, three splicing methods were introduced in detail: no connection at the top and bottom, no connection at the top and bottom, and
no connection at the top and bottom. Then, the focus was on analyzing the connection methods of the upper structure in the widening
and splicing of highway bridges, including wet joint connection, hinge joint connection, diaphragm connection, and concrete hinge
connection. At the same time, discussions were conducted on the methods of substructure renovation and expansion, including using
pile foundations and appropriately extending the length of new bridge cast-in-place piles, strictly controlling the thickness of the
sediment layer to reduce the settlement of drilled cast-in-place piles, and using compensating shrinkage steel fiber concrete to reduce

the impact of concrete shrinkage.
Keywords: highway bridges; widening design; design scheme

IR

It 25 2 [ 0 5 A PR 8 R A 75 SR AR IR K, 2
PP AT 5 H 2 B U 2 A A B2 C 0k
T H 253K A AZ 8 T R Rt HLk AT b 98 el ik o e
V)5 BEAR 1D 1) 5 o M 200 55 L AN B B R 5 4 1
FasE . Ak, W REE THEAR, K5 HEEZ R
o NTHRINTE SRR 224, FaehislT, 0%
S AR INGE BT A TR AN T o BEURHTE 7C LA B AT
P BE B NI %, BRI T E B SR Lk
AT SR A BRI S R 5 AT T R AT
FEXF RS AN S A S R T VEIEAT TIRAERT
SR BT E A RN GE SRR L AR T
i, DATE SR TR, $Rmaf N e B iR s AL .

1 AR BT RN HHEERI S X bb o3 47

1.1 £, TEHRERE

AT, IXFP TR HAR R 0T, % H%
77, AL T TREE, MR T OER MR W, X AT 5
AT LAIRE S T8 | H R R IR L AR AR AT 2 A 1Y

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

S, JXAE— RE AR E L FRAR T MR SN B 5 110 R P AR o
SR, XA SAFAE — 2L 5 3. BT IR R AR
PR 72 2 1 I T 0 75 Bl R SRR, T2 R ) e
AR, X RWAT P A S L. [RII
XA LR I E IR SR P AEE S, RIS AT
R L, T B NSRRI, &
FAERTHATE TR R P e 7 B R LR 3R, i A B TR
SRR BRI S R, F IRV M 2 SRRz T

1.2 . TEREE

DL T5 T S I A B A, RENS B AL (] 32 77,
P TR BAARRG E MEAN 22 Ak . A, XA T S
AT IFMFAE 2 18] (4 73 (R A% A 70 A1» S 1 MR R s
MR SR, XA B — 2559 th TR IR
UUREZE KPR 22 5 22 P AR O IIBEIN 9 0, IX AT RE = 2
BUNERSS G (st REE e ) MR,
] R PR LI AR, RN 2 A R
RIS, X R (7 AR 2 S MR A I A s R IR 2, 388 17
JE IR U

181



@" VISER

TREERYE - 2024 4575 451
Engineering Construction.2024,7(1)

1.3 EEERE. TEHAREE

PRI, FrIHMF G R 52 ) AN, X R
NESS AR E AR B T IREE . [FI, b A A BAR ML
4, B EERERS A A )P AR AR N, XA A
TR R B )R A 22 Ak . SR, 1XFh 7 A7 A
— LA TR IH MR R DT R4 22 M R 22 e i B35
HEREER AL A — e I ), X AT R b i A
8%, PRI SRR . A, EEE st
P MR A1 FH 3 i R A 7 SR P

2 AR ER L EEEZES

2.1 iRIEEEE

TR AL A 0 - TR R R T, R .
I IR R TR AN B S R Y ORI, BRI
SACHAE B TR 2R 1 D) B AT AR s AN o A, B T MR R I
RRGE e et o [, YRR AR Ry Stk e T HH
T AR TR 22 RO RL 22 S P2 AR I B I v g, B T 1
IR EE R AR SRR T Re o TR DR FE A, B T R
EMFRMAP AL . Wrimdsss . R EE, RE RSN
XA o BT R S AT S O P A0 2 T TR AR 1) A A A R A
38cm, BRI T BE A I A A5 5 S M 2 A 1) 4 A % i
TR LE] D, A BN AN, BESAMEI R TR+
BN R X7 AR A O AR R B, [
IR SO AR B BRI R (P sl o 7E - B M AR 2R 18 5
B, WRE 3ANH, FHEERF TR RE, TR
MRS T, IXFE ] DU R s B T8 TH A R0 %
ZErEE R, PRI AEEE  E AR S . TR
WriE e 6 TR L B HUAT, K 122 1) 74052 BpEEs # &
PR, I A IR T AN, 8 AR P A B K
RSN, DS e 5 TR 10 DR FE AR T 0%
S, BPRVREE T TR A . X R T SRR IS A A s i TR
b AR B A L R P AR, SR iR S R I
BRREENE" . HME T A

sepemoEse ) |
BB / |
MR | Ocn BRI
L 50 { ‘ 10 R WP
- [l[‘l_\\\\\\lf\.j‘\'.}_\_(’ 235555: e e
I | B v —— e I
LI N N -0
o Lemeon] P w |
) . |
— I — T E— | |
TRRERR ] ARG ER
I

1 RELEEEAEE

2.2 WHEEE

AR R B AU A B, i L7, [
N R85 35 N TR 2 R T R AR T o 78 JE R SN AR A =
R, TUIRRERE, MR S AR & S 7 J5 P TR
ey XREET DI IF AR S 2 R AR5 4 TR H A2 8 1) 25 1)
BRI FERR 2SO, 5 (R TR Sem 4%, Hngir

182

B RS d BRI B ARG 5L 5 0 SE T R F
Bk X AT SRR T OROBT IF DR R RO EL, (RIS o2
W4 AR R SR T P4 (R o AE N TEMF L% 3 M H S, T
BEAT BREEVERL, KRR T] LU ROtk B T8 IR R I Fe 22
PRI, SRR R R AR E M. [, I
B s IVSERR, (AR IHARRAE TR A T RE A AL 1Y
AR EE, IS 1 IR A IR 1,
BEAIG T b iBas ki AR R R REME . ORI, BRAEIETEZ
—FE A BHFAEIN S B P R 3, L o
Do, WL, el SO R R
(ELFE Tt 3R 5 B R R AT R A OB Z2 AR T, LA
BARIE R B AR E P FLAAE PRI T -

surenugen |
mases )
50 NV | 3
L . TN H —_—
\ e ) 5 L
- z g g7y | mmess 7
o L — g ! ]
| — — 1 I
[ — =
EENAER =T I\\‘ FRERNOER
[TIZL T LI 7
B2 SREEEEmEE

2.3 talRmERE

FE R 55 T 56 A7k 5] 30 e Ve ek R AR, X b 477 X
S4BT M B2 2 T 1 45 KR R 1A B OR B[R] IR BB AR 1)
WEAME OB AR 2 Kb, HARED % 4n
IR CE ) RENS A ROWREHT IBHF R AT A A Al
P AR R AR R E A 2 ek AEINET AR 3 M A,
FRBEATRARGESE, THETT LU Rtk b i 158 IR 2RO R
ZEP RIS, SRR AERR B AR E . [,
RETREE — % FZERR, (AT IH MR AE TR A AT R b A 2
g AS AR RE , ANTIRE G 1 R IO RR AN AR T = A R BTN Y
71, BT LARaipty R R R T R . MERRSOE R — b
FEABEMFREIN B8 He v o P A3 7 3, A mo e i 755X
{5, WL, RN AR . (HAEHE
TR b S B AR IR DR AT, BLRARIIE
ARSI R AR . & VLR

10cnF iR AL R

:i,::\fwrlﬁ_;‘ e s
— — oD e e e e
. I & S

I T

R

Egﬁ@—ﬁi;r¢rr__ __J__W
|

EREANAERIEE
ERMAER

FRARNOER

NI}
3 tERWREEEE

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



TREARSE - 2024 26745 SE1M
Engineering Construction.2024,7(1)

@'* VISER

2.4 RBIRIEE

TR % e 77 3 UAE A BT S 0 9 p e b 2 — A
DL, FEA SRRy A, il T, R R
38 BT I MR R T B AR T o 18 TS 5 0 6 A7 1) 15 B
25cem B VR LEOER:, XM ER T AE BN AR
V) F4) 55 ) T 80 P 1 0 i, [ i ViR s AR P I 1L B
A R BT THA BRI AT A s R A A, B T PR
B EE M Y. TEMREAAE 3 MR, Hi TR
it BOEE, BT LU RO D B TR H AR R 25 7
ARSI, B VR B B ) R AR E . AR, T8
BETEE — 2 B EERR, [ A8 A AR DU R AR T L R R
JEBE 23 ()RR R, AT 8 G T H TR R AR T 7 A T B
TP 77, BRAR T 3R ab b e A 4R ) v B o TRE R EE
P& —PRAE A BEMY 00 5 Bf 4 b i R i3 7 20, AR A
SR AR, L7, ARSI RET [H B AT R A
ARSI o AELLE Jith A P 7 B 4 1 | H BP0 ) 3 o 22 AR
AT, UL ARIER S EEOE N R B AR e . Mg e
LA

FRPEROERE |

\ | |
mwEss | | 0B FH TR AL

‘_. S0 N WnSRH+ETE
I — L 0 |
[ I (! I Ny o e o = ?*
R e
7\ \I f"‘ \* B P—i;
R S i — =
£y o B0 | ‘ o )
’J N . —
e i :,_-\_}, 77 i
EMAER FRERMEER

!
B4 RETEEMEE
3 NIRRT HHED T BRI BT E A
3.1 — MBI T R MRS, FHiE S A E I
KE
TEN MR RN S e b, TR A R ol @R I 3 A
Rt EEN . —BORUL, HERSAR IR I,
3G AT A E o DESERE AR i 2 N B 45 44 1
HEYLRER Gy I T R RE AR AT A ROt 1% 2
FLIRAL, PRI REAOAS E VEAN 2241 o FEMF BN 98 Pf %I
FEFF, SRAIMESEAE AT AAT 280D %) Jl S A BE R 52, FEA
WML, P LAERCE . RN, fEISErrgRm, &2
KB REE MR B AR H L 2N — T T, IHEERE K
JEETT VASRE e A3 (4 AR 0, ORAEAE BT IR MR A T AL A B
ARG, WD AN IR 2 F TR R AT REE s 55— 7
T, AIAKHEEAE KA B TR R R BT 2S L ST by
SRPE, MR REARR E MEAN 2 axbE o BEAN, FESE PRt
TRLRE A 0 7 EARE T A A F R T3R8, b 5IE )
3 SR ATt T 75 925 » B ERoATE S i ) o B AR 128 51
TR, AR AT A SO, X TAE -k, ]

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

DR P B FLREVEME S o TR, 6t o e v 0T e
HEf TR R RKOT B, CRAIEEIE f R R R R

3.2 HMEAME TN NERER, B sh LT
HOITURE

— BRI TR R DU 5 BN Tl LI e
(AR E ) AR E B A B 1 )R I R 2 S B
FLHEFERE IO RCEAR RN, T AR AR B AR E 5
T Y 25 DU T A L A A i O R P R A 4
LG, s T EM e, Bk, T, M
PR IOV 2 4 BB, ORAIE Bl FLIEVE M Y B B A AR E 1
T Il LT IR 75 EEAE T T A rh R U R
st o, BERFFEEMREILIT %, RAEH & AF A
BEFLIRFECE PP il bl . FRAIZBESIE H ABE IR . LIk,
TEMIEFHASH, ek ER. BRI BhifLIaEE
2, UMRIERS FLREENE B AR E e . B, EEInasRt
BEFLIERE AT, SR RN AL BT e BRI R i)
T PR B FLRE A (O L5t AN 224

3.3 RIELER BT RAIMBW AN ALER B L, WD
et 1 I AR S

TG ERE L T R, B D AR AL A 2R
ST S (A48 P 7 i R0 22 2 o T AN i AR 2T Ak T et -
H AT AERTINN , 7T BLAT 2SR R e I DU RE -
LFYEAE IR PR B SR AL T R BOAE T S BE AT AR HTIR
e IR ST, DGR [N, AR AT AETR B
(RIS E REATTE AP RE A5 21 2 38 i, A A TR K
gz AT o SR P AMER LA AN 2T S TR e 1 (i e a2 TR B 1

YRS R, DUARIRAEMPURAR . ik, ZRH
BRI LZ, BN AEE R i 51 0 Al o B
Jai s BEEREEHE SR AN IR 26, DAORIETREE L 15T
BEAERE.

3.4 LEPHIRG IR, FHEMEHERR 3
RRH#T

FEN PR RN B, T s H el @ ik i o
Rty B 0T BT A SR E R A A L, — R
FLEERPINTEMT ARG, 3 A H R AT o IR R BT R AR A It
TR, AT IR 9 R R R L A A e ] A —
RPN R, XA 2 € (I 8] o AN T8 M SR Lt 156
e, SRR IR B SRRE . —foRE, TREEL
FEGRIUE 1) — BUN (] P, HLol B2 2 IB M 3t v o 7R TR E 15
JEAR KB 5R L B, 2o 5 MR AT 3T | 285 44 Ak 1 it
T, ARexBUOMHT IR 2 M UTREZE R, SECERAR
WAL, MRt R, ERT AR RREE Tk
FUBCHORE 5, 0 75 BEAE A A ] o 400 A5 i ] A PRALE T
IREERERAL 2 A EE R R, Hid R € .
LR SURCS URE L e ) N N e e L R P Sl

183



@" VISER

TREERYE - 2024 4575 451
Engineering Construction.2024,7(1)

SEERA Rl R, B, — ORI, A BT
InvEptEzt, FEHTIRGSE R R L, T AR TR AL
BIAH T fEbr TR, FEE A BRI T
Vet s FER UM S )t T4 it » i PR 22 TR IR 34T

4 NEAFRIMEHHERG D

DL G98 FA & i N B K = W B 4 TR MK 41
WA, ZITRET 2023 4 5 H 5 ot TR &it. AHE
M 3L )\, C D E\ F M@ AHSLHE, [HiE a4 4214m;
Av By G H MIE TR [T3E, [H3E 24 2499m. 632 G9811
W= mEEEX ELL, ke E NK242+760 ~
NK245+600, K 2. 84km. FEA GI811 ¥ = =i Hf 56 L Lk #r
3 JE, 43 H) N ONK243+474. 700 SEH R HF(HEE D, N 25 69811
W= R, PRI 3X 16, TR RO @
NK244+739. 200 ZE3 KM (PE9E), N 28 GO811 g = sk
F LR, MFRFLAE 5X 20, THN #0263 e i 8/ N 2 5
(ONK245+484 KIF/KFEPEIR 1 Sy (FF5E), N 2k 69811
W= R MR, WFRILAE 2X30, TR IR 26 R iE
BNFETE.

MR I e g, B S TR B AT A MY R 45
BIVPAL AR EE 20T, B E T MR R BRI AR 2 IR i K AT 3. 48
S o BTt AR T SO Bh BT R A AT R R A,

SE T BRI A B AIERRAR RS s D A2 TN 58 )5 IR 2K

e, RIEEPEIL, P T AR TOEMA R i
PRI AT YRR 22 4 AEHE T2 1/, 7 E BT VE4H Y
S LA, BAAMFRIUIZ IS IBFFIRER . I SE 4120
o BEJE, M IMEAZ By SeREAT R N s
B RIS Y AR TE S E T, 9 1 isb
X AZ I (I, SRR T AR BRI T 73 Bt T 554
Jite, W PR L 22 4 A . B RN OSSR, %
N EERFRRIIEAT BE R F ST INTEE GI811 i =y ]
DARNEE 2 RN BT, $R T IERREAT R, LOE
IS PR SR 21 FL A AT B ) 5K s TR, el AR A A

184

HERAGE T, BEA GI811 ¥ = fmy i 9 1 2R I 22 Ak
MIZKERE A2 T W9, MAOR 1T IRAT EAT A2 4.

5 Z5iE

TERF A, A TIR AN R TT T A B0 5 it 7%,
T EES T« BB TEANRT BRI S i, AN A B
M0 56 AR 5 AT 7 VEAN A BT, FEXT e b i B
AR EBEEA A T VEIEAT TIRANIR W R H T — R5IE
2GBTS, DA ORI 2 B AR N B
THRUEA 55 127 I8 B SR B 2 BN 98 T E AN
B B R MR e Y R, BRI F e
THAR, EFrHEL KRR E5Lbr TRET, FRmnv
BT BRI AR %k £ 6 3d 97 2, AR A 22
() 5 A B AN O R e ot , DA RN 556 J PO SR RE S 22 4
FRE MBS AT o Ay B I IR (PO T2 B e e 2 TR S AAR O
I B KA P 2 1R R, S IR E A BT R
MRS R

(&3 3gik]

(11#AE. ABFEMTETFERAR I RBRNEE
T, 2023,4(18) : 105-107.
(2] 2&. ABMEMFEMRERTEEIIZ040]. &
W2 R 2022 (30) : 83-85.
BIZR#A BRAEKT BIEREN T FELIT ST
#[J]. R HE R, 2021 (35): 115-116.
(4] SRALLT. N\ B I A 58 A0 B & 1 B i T4 47 [J]. w4
#1%,2021(6) : 108-109.
(513 . Tl A\ i /NGB R0y o R QTR [T].
TRHARFE,2019,4(15): 175-176.
[(6]im R, UL TR ABFEHEMTRITRIEIER
AATLT]. R R, 2018(29) : 120-121.
EZE A A (1991.8—), B, ARE&#HE A,
MREERE TR, PEEMRBRZREAFTRLAE, FE
TR, FHRIENM,

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



