202343 A WHHENKFS%MARB¥R) Mar. 2023
539 %2 1 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 39, No.2
NEHS 2095 -1922(2023)02 - 0211 -08 doi.10. 11717/j. issn ;2095 — 1922.2023. 02. 03

ZESEERNMGRBRERESSTE ST FE

IT&E,m &8 BLE K, EER

(L WIVLRA S TRRABE  WiTL BuH 310058 ;2. %M K 2EAC W i TR, LT Ki%E 116026
3. WL BUS e B RHE I A BN B WL BisH 310058 ;4. RN R a5 TR 2B WiiT IR 325035)

i E BB Pk KA i8R 6 ) ea 5 A e i O 09 3% 3R AR — R 3T 64 A AT
S¥ 7k, FiE T Buler-Bernoulli 732 #, ¥ Ao # # EALAF Winkler 3 2 F 849 Bk
BAR FE MR EMRE KIRERR GO EEER, 2 EEES%FTEEAT
e By B ot BLR R AR S R AR it b O Uk A FR LA A SE 4 Rt
I E BT Ty sk R RO SR Rm R PR R fs D e i R Y, B L AT A
BAER SN EL YR KRB B R RS RS T RS T 2 F
AL I K B BOR B HTR IS B R RS MR E P BRAER ST
H i K, MM R ) Z BT AAL R 09 S a4 R b AT BAR R A oy BRm 2% A
BB K, Eit F@ERSEPTBEERALG TR YRk K, £ Ao R
Zwg  EEFRIARP TETRFLENBMEETREE RS ERA R ANEH

T,
EHRIF RS T AR NAHEUZ ; Euler-Bernoulli Z2FE ; FLAIEE B 5 IR 25 23 [a]
fE 4SS TU471.2,;U0416. 1 XEARERD A

State-space Analysis Method for the Reinforced
Cushion Considering Interfacial Friction

WANG Jinchang', GAO Yu', ZHENG Zhi’, DUAN Bing’, HUANG
Weiming"

(1. College of Civil Engineering and Architecture, Zhejiang University, Hangzhou, China, 310058 ; 2. School of
Transportation Engineering, Dalian Maritime University, Dalian, China, 116026; 3. Zhejiang Institute of
Communication Co. Ltd. , Hangzhou, China, 310058 ; 4. College of Architecture and Civil Engineering, Wenzhou
University , Wenzhou , China 325035 )

Abstract; To quickly solve the responses of reinforced cushions, a new analytical method was
proposed based on the Euler-Bernoulli beam theory. The reinforced cushion was simplified as a
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beam on the Winkler foundation. A state equation was established for analyzing responses of the
reinforced cushion considering the interfacial friction under the action of an arbitrary vertical load,
and solved according to matrix theory. The solution was verified by a comparison with the results
of the finite element and existing literature. The parameter analyses showed that the interfacial
friction has a great influence on the deformation near the point of the concentrated load. Thus,
interfacial friction could not be ignored. The settlement and bending deformation of the reinforced
cushion are reduced by increasing the thickness and elastics of the reinforced cushion. The
foundation reaction coefficient has a significant influence on the settlement at all positions and the
rotational angle of the section at the concentrated load point.

Key words :road engineering ;reinforced cushion ; Euler-Bernoulli beam theory ;interfacial friction;
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Fig.4 Comparison between the proposed analytical solution and numerical calculation results in the literature
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Fig.5 The deformation responses of reinforced cushion under different interface friction resistance
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Fig. 6 The deformation responses of reinforced cushion under different thicknesses
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Fig.8 The deformation responses of reinforced cushion under different foundation reaction coefficients
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