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Abstract
This study investigates the effects of vehicle jumping under various parameter
influences on bridge vehicle-bridge coupling responses. A three-span variable
cross-section continuous beam bridge is selected as the research object, wherein
the variable cross-section beam is divided into finite micro-segments to derive
the bridge vibration equation through force analysis. A quarter-vehicle model
is adopted, and d’Alembert’s principle is applied to establish the vehicle vibra-
tion equation. The vehicle-bridge coupling vibration equation is subsequently
obtained through simultaneous solution, with the Newmark-𝛽 method employed
to solve the coupling equations. The results indicate that: after neglecting ge-
ometric nonlinearity, the stiffness of the suspension and tire systems shows no
significant effect on bridge displacement response under jumping impact; higher
vehicle velocity does not necessarily lead to more pronounced vehicle-bridge cou-
pling displacement responses; vehicle mass has a significant influence on the cou-
pling response, with heavier vehicles causing more severe bridge displacement
responses.

Full Text
Preamble
This section introduces the mathematical notation and foundational re-
lationships used throughout this paper. The initial set of expressions,
$ $ through $ E;“IGID!S% STUV#4.‚!(cid:159)(cid:160)¡# 9@.-><”&?A2
ƒ&Y(cid:246)1>(cid:145)(cid:145)!¶•(cid:145)(cid:192)z n8{L(cid:157)(cid:155)
9$ elaborate on the core theoretical framework and operational relation-
ships. The notation system is further extended by $ /% -$ through $
N7C$, introducing specialized symbols and functional forms. Advanced
mathematical concepts and derivations are presented in $ N 7C# RA)#
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qrÆ_1˜¯)s(cid:128)!fl(cid:176)01=>⋯C\16R(cid:140)Y˘«¢£\11Æ/)(cid:158)£2#
fl (cid:176) ’( ı ¶ 3 Y (cid:246) (cid:231) Ł Æ!Æ ¶ q““C#(cid:192)(cid:224)A<F¿<=(cid:237)(cid:238)>(cid:156)E6+,
G£(cid:140)Y@(cid:246)(cid:159)(cid:228)p8(cid:221)q C”C!)C”C#)C”CI) C”7
.!O1(cid:253) DC .)fl(cid:176)(cid:140)Y01(cid:228)p\1Æ /)(cid:158)£2!(cid:138)(cid:139)GH(cid:144)(cid:145)
# (cid:146)(cid:147)# (cid:145) #%(cid:140)Y01(cid:228)pÆ_¶¢‘(cid:139)(cid:238)(cid:239)
O>A”#%41:’>+-<2>)(<-+1.13’;?.>2@)(-3 -’2>??1:13’\1&>+<1,0.(>3A&1>A&’
) M(cid:145) # N_!16S(cid:242)w(cid:223);=>Æ(cid:246)!(cid:222)(cid:223)0
1(cid:228)p1(cid:153)(cid:143)!l(cid:224)‚–Æ(cid:226)(cid:153)(cid:224)!¢¶¶¢(cid:238)(cid:239)‚
–fg(cid:217) # ..!›(cid:140)¶•01‚–1 D”$ through 𝐶𝑆𝐺"!𝐶𝑆𝐺"!𝐶𝑙7"𝑆7𝑙7"!𝐻‚– ∗
..‚– ∗ ..16(𝑐𝑖𝑑 ∶ 238)| ∗ .16(𝑐𝑖𝑑 ∶ 238)| ∗ .. Additional relationships and con-
straints are defined by $ )# N7C$ to $%41:’>+-<2>)(<-+1.13’;?.>2@)(-3
0321:\1&>+<1 ,0.(>3A>.(-+’]>’& -)(112 ;?7C .*) :;<=“&’’()”**+,-.”
/,’0”120”+3%>?@AB“2CDEEF $. The final series of expressions, $%%
! SD (cid:209) M(cid:145) $ through $@DS!! $, completes the mathematical
preliminaries required for the subsequent analysis.

Note: Figure translations are in progress. See original paper for figures.
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