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Research on Differential Settlement Control Technology at the Junction of New and Old Roads
— Mechanical Properties and Engineering Application Analysis Based on a New Type of Stress
Tension Reinforcement Composite Structure

LUO Dan; LIN Xiong
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Abstract: With the rapid development of transportation infrastructure construction in China, the number of renovation and expansion
projects on existing roads is increasing. The differential settlement problem at the junction of old and new roadbeds has always been a
difficult and painful point in the field of road engineering. It directly leads to longitudinal cracks, misalignment and other diseases on the
road surface, seriously affecting driving safety, comfort and road service life. The traditional method of using reinforced materials such as
geogrids is still difficult to effectively resist differential deformation under long-term loads. This article provides an in-depth analysis of a
new type of road surface connection structure for new and old roads, targeting the aforementioned technical bottlenecks. This structure
innovatively introduces a stress reinforcement system that is rotatable and equipped with elastic limiters, which works in conjunction with
traditional subgrade auxiliary material layers (steel plastic grids, anti-seepage geotextiles) to form a composite reinforcement system that
combines rigidity and flexibility, active restraint, and passive reinforcement. This article elaborates on the structural composition of the
connecting structure, the working mechanism of the core component stress reinforcement, and reveals through mechanical analysis how it
effectively suppresses the relative displacement of the new and old roadbeds through the mechanism of "anchoring and locking stress
transmission". At the same time, this article systematically reviews the construction process of the structure and compares it with
traditional techniques in terms of anti separation, crack resistance, construction convenience, and long-term durability. The research results
indicate that the new connection structure can significantly improve the overall integrity and collaborative working ability of the new and
old roadbeds, effectively control differential settlement, and provide a reliable technical solution for solving key technical problems in road
reconstruction and expansion projects, with broad prospects for promotion and application.

Keywords: road renovation and expansion; connection between new and old roadbeds; differential settlement; stress reinforcement;
geogrid; composite reinforcement; road crack

1 g THE R, B 00 A IE AR R SR BTt . AR, B
L1 HRERSEX FAL DTN PRIE R R AHLEN 4 R AT B A, R0 B

HBEN 21 LB DIOR, A [ 23 B A2 0 R 4 B A 1 2% PR 2 T8 I L0V 2 H 2t 18 K A8 /55K, HEATRE

8 Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREAESE - 2025 %5845 HOM
Engineering Construction.2025,8(9)

@'* VISER

R 5% 7K P $57 T PV B R o TR Lk, toF B A 3 3R AT 0 B 1R
&, BONIRTER M EBARARE . ZRASEIE I EEF B
TBEEY B TREMR TR TR, HEAREREER, T
FRTEH IR B S fer e i 2 1

BrIHEE R TEREFER. BT TE, M. [H4
B[] Aok s ST T I 3 2 5, SEOLE L)t
JR AT X 5 o (% FE 220t 22 4 1 22 4 fer 24 F R
RIS, HylkECEAETRE, BLEAREIE .
IO % 2 ) £ T ) 55 SR AR i, FLIRORMAE T . e S
RS IHEEEAN ], FLAE B B 5 J1RIR R A8 A ) A
T, MR AR I [ 5T RE o IX PR IH 3 2 ) Tk
GRS, BN “ZRPike”, J& 5] K H T 45 ik
HIAR A SR K] o 24 25 S5 0 P 3o B85 T 45 ) T B AR 52 AT R PRz
NAFKS, BterEATREAL TR A NSk, T E N RS G,
AR T B 1D T B FE RO SE M, 5B AT e R E
BeEiby, WK 2E4E NisE St DR RS E, g
FHY R, TRCRYEIEIR, RORYa F 18 2% 18 7

Rk, 4] 2o dile 1H B AT e A i 22 i, 38
SR AT B ) B AP AR T R 0, S B o 7 T AR
TR AR OB AR N . B FCRIF R ek A5 &F
BT IH B B AR R, T IRBE Y 2 AR & Kl
PSS A PR AR A A i A IR AP A L $RTH A AR AT 14
0B BRI ES AN B AL ST & .

1.2 ERMARIIK

B0 8T B 5 22 e O R i 8, [ PN b 22 3 N T RRBOR
NGRGHT T REMPIF S S, B T 2R, sk
R IRAL B | BRI SRS N = K

TEHIIEAC IR G, R BRI BiE. RS (o
CFG . PHC L) 7k Hes 2 T K 55 B it 47
TR, AN R IE 5 B R U B X B,
(EREREs == T N S S RO LB S - AN
T& FH T Hb 5 SR AR ) 2 (R B B

TERS BRI 7 T, W R R R TUER (v
W, EPS HO). #HIESHER ., &SRt &
B I U B A it SR N BT I SR TR B n N AN B A1 4
IR REA KPR AOR B 2 B L, A8 LR, (HIL AR
FRAARN B i . BB LI B (WA &R a2 B 78
ST F B SR B RSP 0, GRS F1 R

FERT AN 77 1, N R 2 ik T h
B RE, G TAME. Tk = MR TS 2R
P2 A b o B, e i g - T EE R AR A
VBT 8 1D et R A 0 B T IR R, 240 RO I 2 ) (0] 1)
AT, M A B Ak R B R R e 1 o AN BB A A IR
Prhiamps . ARG . W AL A, O ERIE . [F
B, WEAEREIE L TA, R KRSEN, RERE
FEE R .

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

SR, SRR, Al T TR M &5 1 1 n S A4 ek
AL R IR o 155, Hn ] 5 SRR T i A 5 A 2 ]
(A RUBE 47 it T rp e SEAS 2 BT AR ER AN 2, ] 3%
REKATHH . HR, L TR 32 R A — 4P T M 4
TR, T 1 6 25 S T AT B A A= P B U7 50 R 88 ) 0 25 1)
BTG SR R o IR AN AR 52 0 L) SRR R
(), BIAER A T AXEB A AT i3+ AT, BRIR7E(EF — 4
Je AT T e H AR AR, XU AL SN i i R AE KN g
BN IJPRE T, Hyiane. Rtk Af 2Tt .

IAER, — S8 = e NN R OR AR A « 4T WA AT 55 3230
I H ARG EIRER o B0, 75 1H P R LA R
SN, FESRTESS IR A S, TR DI ER . 1X K
JiiRe R LS SR U ATk RE T, (EE L L2 e, Xt
IHERFEEE G — et HARR R, DR ARAE .

1.3 AXHARAR

BT FIRTE 5, AR SCE R —Fp O 5 14 (138 [H 3E 2 2%
THI 6T $ 45 M EAT R GUPE BRS04 5 2 B F A 7« 1445
FAITE AL % FE ik B A L2 (0 ZE it b, BB v 7 — Fob
AR T BRI I “ RLAIRLIH 7 R4 ASOK Bl G145
MR FFLLR L7 TH 7T«

(1) ZEHERE R M. VRN SR8 B e 4
RIS AL 505 B R BT A O A —— B R 4
BT, BRI R AT BIERRAI AR, JF
Ieg] B EL B ) A AL

(2) JIFNIRSVERELH: W ITE M BEIR N HT 1%
SR G ART I8 S B A R T A AR LR, SEEN T IH
PR FE (1) S B AN A3, I 55 4% G5 TR B [ AL
BT, R AR BS . PR I7 IR 5

(3) i LLEEREEA: REGMEiZA LS
SR LR, MIRBRIE G2, IR e i,
PR BhA RHZ B BTG SLIES, HE R E M T,
AP A5 A1 P e AR ORI o 4 i e o

() ZREMER SRR SERARMERE. i1k
R BT CARFIK T AR SE T T, R A A e A H I
CRE AR IEAT VAN, IEIR I HAEA [RI SR RS T8 B Oy LA
FH ) S AT

IS DL EREAL, CUBAAZE R A R B P A R i
(S SCHERSE B AR 5, N pu IF i 2 22 R U Be X —AT
M RE DT RR— 147 ) &

2 A IRE R M ATIREMME S R IE

2.1 BRIt

ARSI FH BT TR IR L PR3 T B I T AT B 4, e — A
ZEIR. ZHEEAMEA R HadkgiEs T EE
EAFE: IHEEE (D, B (). RET 8 2 AR
3. MR TEIE (3) 2 BRI ERE (4,
LK TR 28 4T H B S (9 B TR i (6D, e 2T g — i 1A i




@f' VISER

TR4ESE - 2025 #5845 H9M
Engineering Construction.2025,8(9)

)z (5). HERL R 1 s,

B 1 FEFIRERKESHREEENAEE

GBI L ELESIE T CWIZRIFGE, RS,
“RT RBUE IR B ENR (4), el K m AR f -
LI, PRRDHTIH BRSO AR TE , A 2 sl o ] A 84 A
R AR R ST (6), EAE N RUIR . R
MUEERAE, EAROETIHBREE “80E” £, BRI
FHRIE > M . —FBFEIEN, R4
SR AR R A A

2.2 #LEME: MAHAFRMIE S ThEE

BB (6) RARTHEG I HOCH I BIH i,
THRETS, DR K. E B AL (61). iefe & (62).
AT (63) LLRFRTERRALAF D s f e, Haittni 2
I

61,
“."\. e ° \I:|
621 I\ g
\\>./ //g L /\\‘I‘I ‘.\\I‘I \\‘I‘ /
f\/.g ) | //\/./D :
LY T
|
63 /&/ |
62

B2 MANEEEE

221 WIFS&EER

PIFF (63) &N A7 i 1 A A o A, 385 K
SEFEAIAL I, DMFAE LR S PR . BT .. PR A
(63D X R 1 ] 5 # T — A e e 4 (61) M,
TER—A “H” T8« 1.7 FIRIMEEAE 4L AL (6D)
AN 2 B % 2 R0 ] 52 P 0 AT AR, SRR, BN
JEFEE (62) FRAL T HEFE RIS HERIRAL . EA (61
MFF A TR, EFHE (62) MR N ZIEMEN,
e E (62) BERESENHT (63) gk | HiEs:, XA
SRATAED, RAUE T S5 BORR s A AT R A

2.2.2 SAPERRA A

B PR A SRS 47 8 “ A8 ThRE M R% L BT
HLIG . B FHBR A7 B (631) Rl (633) ZH . 7ENHT (63)

10

PIFF & &, WA R M RS TF R E A T AL —
(632). % (633) 24T 22k fl— (632) HIEHE, H
— i SRR e, o — e PRAT R (631, 7E 4R
RATF, ¥ (633) LT HE4aek H diRAes, A msb#
Hass . BRI (631) HIAMHIEIE AT 25 T YL
B (6311), IXEERHHELE (6311) 3B KA & E 4 4k
TR SR, HAEFRTERRAI B (631) #HJE, K
HEHE M B (8) Btk 8] (1 BEHE S RN & 71,
B 13 %

63 69
B3 AW SRS EE
2.2.3 EtE

IR (62) &—NEWANM (63) FMHM R &R
M, EMST A CRERTFRT. TEIEEE (62) MIfE
BE L, JFA 5N (63) LTSl (632) HEiA%H
7 B BT BB FL(621)  FEWIUR ZERORAES T, IeiE £ (62)
Wt sh & —ANMRreE g, HHEL (621 SWFFE AL
(632) SE44EJF. ULRf, PRAZHE (631) #ileiE (62)
[ PN BE SE A LR AE 22 35 FL— (632) N5, #%E (633) #
JE4E, FEARIRE (6) MAMRIHZ T, BAEEM
Mk, TSR TURE LT (7))

2.3 TIERIBIFME

AR (6) [ AR RE RS 43R “ 3 aihn ™ “ el
Bt “EEEBUE” AN B, HTARRS R 3 1
K 4 iR

BMrBe wHEAL. HTAT, HIEEE (62) helk
e i s, BB (621) 5iENFF A AL (632) H 7.
URE, REARLER (6) BEAREZEN, AT LA b HRE ) 4
ANBESE (3) MBETSCHG LTI 2364l (7) .

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



TREAESE - 2025 %5845 HOM
Engineering Construction.2025,8(9)

@'* VISER

BB BEEEMRS. ARIhE (6) wEHEE R
AL (D AMBUEME S, LA REHEHTANE
BT B2t £ (62). T et & (62) 5iEHAL (61)
Z ALE IS A, Fe AR TR ) Al E(62)
LHEIL (621) 54T (63) LRITIEFL (632) Fiffixt
FEIF, 2 (] R o

F=WB: HEBE. MRS, WAL (632)
PR3 (633) AHRE it A7 (34 e, K PRAZE (631)
K FumBE s (6311) 5@ u3ft . PRAZER (631) IRIE
HALATRSCHEEAE 22550 (7) PIBEM. A 58 Akt el
EAEL (8) J2rh. FRAER (631) HIMAANMER, MC&Bhibe
(6311) MINUMIE G, 84S I (6) P 2 [ iy
HEETEIHEREEIRESR (3) 2. BfiJG, 7B (2) WA
PULFEF, RARI (6) ()5 —dml e 4 B AR SSrEHT
PRI B IX AT, MR IR (6) mhinfEl—
WEKM Y0577, I HEREE B R G s — AR

3 NENIEBEMREME ST

3.1 &G THganE IR A PR 1%

A& G IR AN AR A [ WL BE 2 BT HERE 3R ) VRS .
I AR S B R e R, e AR R KA T . AR
(ARSI Ik 55 e ) R AN B, SRy AR AR T — M )
29977, ST AR T —A “EIE”, s
R FI BB 5 B RTEAK I o 7681 1H BR AT AL, A A
FEHTIH PR L, BeN 0T K 2 150 23 B ) A5 338 25 W B B8 K1) 1H
PREE, EBIPRAIE. g R UTREMIAE .

SR, IX N 77 A7 AE DL R R PR

(1) BBl A0 R R A AR K AT 5
AWNRIER, EIEMRA EIEZE RN RE, R
REAE— EFERE b e 22 fm /N R

(2) 4tk M EERMFI N AR ), X T
I H e S b T R A A (R BY DS B AR ) B CHP “ sy
57 BeD), HARPURE AR . RGN AR BT
T N T AR, TR A S B A DTk R

(3) MRAME o B R o BEAROS T i i B, Ak
M SK SRR . PR . TR R SE 2SS o AR — IR
()RR 1 P e = B0 [ RO AT 40 .

3.2 BB EEMBINEHFNE

A B R MBI N R (6) 5 A Ak
2 (4 WM EER, T — AR IR R

3.2.1 NS ) A S E S P ey AL

BEAHif (6) BIIEAEH 2 F M BN, —H 2%
BETER, LR BRI H R W 4

BURIRAER . 2B R A Uik, B SRS S
B, HREHESIE TN (63) S%BE R 1.
XA s EEA (61) s — MM (63),
L2 T 7 TH BE SR A AR (8) HR I BR iz B (631) A& 3 .

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

FRAZHEL (631) MBI, PR H A8 7y i
PIOCBI R, AEA AP 2 R Uik .

UG UINE T« 245807 [H B 3R R A2 K 7 1) (1 S Bl 34t
RiJphifs (6) AT —ANuroR R k. H BT Y
WAT (63) FIR[EMERAS (61) AENSIRMLR K IPTETRI
FE, BEHEAPUA BN Ty, Bk B R AR G IR

NG ZARN R (6) HRE B R AR,
TERC— 23 (RIS R o AT RN A % 2 1) g S B Hh A 2K
7 35 b 330 AN 2 HICE T B IR PR R R e X3, k4 T N
AT R R FE AR, MITTORI T B THI 2544

3.2.2 BEFEEGHEIARLZ MR 78 5 PR 1

PRI BLZE (4) 18R &R AP s A ol s sk
A,

WIEKEME: EAEN SR (6) Z AR T — N ESE
PN, RAN T SR INE A ReA R “B AKX, B
YT R IR IR 8] R X AR AR TR, 5N R (6)
TR “ R SE &7 FISCARINE] X 2%, {5 73 A T 2 X S5k
NIBE 53 A 503 50

Bivs £ A B EZIRE R K.l b Wi K
FUth R K [ e SR VI8, RFE T R LI B KRR E
TR T AR SR BRI 3 hi i (6) 5 Ak [a] ) BE
BEDIAYEN 55 o 35T G540 ) K Ui Ak A2 DG B B

3.3 MR B EE Tt

B TRAEAR, AR B AT 2 A U B3

(1) sLERIPI B PURMERE: N ATH i 1 sh 4
AL ) AR A L At v 77 37 1 4% 2 1) 0 85 1) R, L5 K 4
Bk 6 1AL G TR TC TR L L, BE MRSk B AL 4
33 uata o

(2) NIZEHBE, RO IRREJy5ik: NI R R 47
PRUE T R TS, Sk 0 £ RS MU fe VE — e AR T
P, G T WM T RE S BN A R R IR R
SRR T INE .

(3) Jit TAHEHE, FRETIHE: B 7H i 1 “ e fg et
Vit 792k R T B R, i TN 53 (1 g LR AN
1o LA ORI ES F TRIIE, 2 N AR /N, T
TR E A G5

(4) KIS ANVELF: N340 5K F ok A, B
Frs EfERE L, A RGEHUR . PrEibEe .
BL& BiE - TA6, G BRAK 1=k, Bifk T 4M7E
THAFE R P R RS 1

4 LT ZH5X8E/AK

T TR AT 4 A 1D it T LA AR I AR, DA
IR FAEREAS B 20 K HE

4.1 TELAEZS IRRRELE

(1) TIBAL ISR i T8 B 2l
Hil, JEERIHES G Y R SR,



@f' VISER

TR4ESE - 2025 #5845 H9M
Engineering Construction.2025,8(9)

(2) IHESE G F2: &2k (Jn 100cm 7
>30cm FIE M), X IHER I ATIZ a M AR, TR
HEAERYE (3). FHZIEFE A R SR 6] TH % 2 32 A
she HHZE G T ESE, EKSEEAMET 95%.

4.2 MORNERE

(1) #hFL: fERAEIE (3) MM, 428t R A
B, 5 FH AR LAV E 2 25 7L (7D o FLAR N 5 N 77 52775 (6)
MIAMERAVC TS, FLIAR 75 79 a2 B I B R

(DTEFL G IR F s R R EOKIE BEFLIN 2490,
TREFFLEEIS T .

(3) VENTREEL: [ Z23AL (7)) WIEANRBELE
T8 R v A A REC8), METE R N FLIR 1) 213 & 34

CAFENIL 30 557 < 4k T8 e RS 1 R D B 7 (6)
YHELERAL (7, “PRaMHE N B THRRE .

(5) We¥efst: SCHME AT HIRTF TR L3 e
£ (62), HEIBIL (621) HHWFFMEIL (632) X5,
W 281 B S i ) R A P < PR IE 7 S, B PRAZER (631)
CL R HR N [ Ak e

(6) FMEHFP . WTFLIBATAN, TR AL P B s
TR, FERTEE ST YR

4.3 BREMEMEEHIZ S K EER

(L BN SE RS- TER 32 (3D T B i S L,
AL AN B AR A o AR AR R BT | 5K, 3252 )y 7 ) (R
SR St 1 () 7 1) ) 8 T R AR T T 7 1) — 2, DA KRR
WIZERUIE. H U BET M i E e, FF7EHTIA S
FEARTFE AT NSl T AT 0

(2) HIREPIE L T A RN 7 SR+
A, TR RV ER, BRI KR .

(3) g FIHM: ) ZHEGUN R AIER, R
JELFEFEHIAE 20~30cm.. {5 A /N SR S B s 5 X
BCGHAT RS, B KRR R, A OR R S B IR Bk
THEDR  SHFUL R, N R (6) BZ E RS I

4.4 BHEEL

TE BT B SRR 58 BRI F 28500 2 08 1 TR 1 (s e
) 5, RARE T 2T R JREEAEE R T
FEATHE AL B THI JZ Tt L, W] 25 R T B I 21 A% i S i 2R
PRE, T R AR o

5 Zit5RE

5.1 &g

AL — i 2 T Y N g S PR T K S T A
SERHEAT T AT R . TR

(1) ZGE @R QT 1 N R BETE, SR T %
BB AL 3 o AU RE, e R BT pL
il e B BARPUI AR hz . BIN 7, MARA ek T4

12

FAR M AT AR Ao 85 PR REA 2 B )

(2) NI BB A RS GBS Bz
T TAR WAL E, BT “mmgda. RIZEIEF” 1
SEME R R, BEEP R TAE, @k dil g 10 B ) 2
FUCRE, R THE B XU B AR A PR A

(3) ZEEMEITAE, T TZMXNEE, fES
T, i TEREIUER, iE B oy @ LR R T —Fhs
B WREREARMBRITE, BHEENEARETH RS

5.2 B2

FRUEZH B e 5 A L34 W S, (B TE AR AT 50 R RL
i, A DR 25 ]

(L) FEAb el iE o B E L Cinfg R
YT FE PEERINRES , 33— DR 78N A 9 A A 1
(VR L ARG . PR KB & Rt 28, LN
T[S R 4R e = TR

() MRS T2 FHRRMAHE SR mE S
AR T FE5 il 4 S5 SR B 4 77, DA IE B B % 5 1
FEIASG . [FNF, BB A A el &, E—0 4
[ AR &

(3) KHAMERRIAI:  7ESEhR TARR A B &%, X
R ZEE R (0 5 BB TR RO, OB . AR, 4
SRR, SR HAIAYERE, IR SRR SO R AR

2k LRI, R AR IH G B B T AT R A MR T B
IFE AR — AN E B e 7 1), B A BRI (1 A I 58 35 A
TR AR B, R LE SRR (1458 18 At 150 it At 1 v R A
R R B

BEWH : Pk RERA R A R BT RIT K
THRITE (22-04A).

(5% k]
[ 42 TR EME &G M)A F BEA T L HR
#,2008
[2]x) 4 4k B A2 B 6 2 T AR o = J U [ A % 2 R[]
&+ T2 % 4,2010,32(2):18.
[3]9TGD302015, /¥ & % 1% i1 L 3L [S].
[41E A £ T A R EHFE TA2 o 8 iz L [M]. AL 32 3 B A
7B, H R A, 2004,
[B1M = &k A R C AR 3k L3 2 FIp T TAE £ R R AL
#5475t [0]. 4 £ T4 %47,2007,29(1):714.
[6] B AE 2 2B 4 KK 30 FE B 5 2 5 Y06 7t i T 4 A
W Am RE A7 9 829 4 A [3]. /A B 2K 1 BH4£,2012,29(5):16.
(713047, B 6 R B 4+ T 46 A A5 90 S 86 A R e A
R I HF R [J]. & £ 77 %,2005,26(7):10811085.
EHEA: T (19828—), B, EREHEFIE, F
ST _REHAFEIIRARAE, MELAL, THEM.

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



