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Abstract

The existing bending-torsion combined experimental equipment only has a combination of three in-
ternal forces: bending, torsion and shear. They lack the combination of axial internal forces and multi-
ple internal forces. Therefore, a prestressed bending-torsion combined experimental equipment ca-
pable of applying axial internal forces has been developed. This equipment applies prestress tech-
nology, providing a new experimental platform for cultivating students' ability to test and analyze
complex stresses under prestress conditions. Through modular design, new experimental projects
with various internal force combinations can be developed.
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Figure 1. Design model diagram of experimental equipment for prestressed bending-
torsion combinations device. 1-Base, 2-Column, 3-Connection plate, 4-Prestressed
loading device, 5-Fixing device, 6-Test specimen, 7-Loading arm, 8-Limit stop, 9-Steel
cable, 10-Loading handwheel, 11-Force sensor, 12-Fixed pulley
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Figure 2. Schematic diagram of horizontal loading
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Figure 3. Schematic diagram of oblique loading
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Figure 4. Development process
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Figure 5. Physical photo of the device
& 5. REME

DOI: 10.12677/ijm.2025.144016 169 I


https://doi.org/10.12677/ijm.2025.144016

P 5%

3. FRHIREINE

A GRS R BPERS SR E = 72 GPa, VAR EL p=10.33, &R RNSME D =40 mm, WEd
=34mm, BEJE 3 mm. 78758 I B [ 2 i 50 mm () A-A BRI b, AR E N A O~@, #8758 BB E 2 i 150
mm ) B-B &1 b, MENSOHNO®. K, MaO~@RNE =482, WK 4 AR 38776 IR
OGN A SR, WEETR AIAN, E 6 B, KAWL AR RAR T, MAR
PEAE 120 Q, REFFREL 2.08. LR A TN ZRIR 7 R4 FA303, &2 500 N. BARSCRH H A
A R0 #% TML TDS-540.

AT B B AR 8 S5 I D) AR IR AR N BB ¥, TRt A e g, TERUBAELEIE ) AB.
BC. CD. DA [i], KXKFLANEG 90°. MG 07y MG 90°. M@ 074 fy iz,

0.00

MWRE

W52 | o e 90° WS I - H
ARD | W 0° --------- 0°
Wa L— 270° W6 I e

Figure 6. Schematic diagram of patch location

6. M EREE

IR 2 R AN [ A B 1 5 P LR 7 SR 8, A DLSE SR I N 2 A S SR il U820 N
THAEER . WO TREHAGER, DARE S EHAS K.

3.1. BAREHASTE

AR 2 Pros il R, B T A0 RIS R imiEn 100 N /KF-71, AR 4, K
RS i 5 A G2 . WHEEE: S0, D), BI(F). EHHZEE T H NSl
RS

DOI: 10.12677/ijm.2025.144016 170 VA2


https://doi.org/10.12677/ijm.2025.144016

M 55

3.2. HEMN D THEHES SR

AERFE 2 Frosiy g, Jtin 2 kN RN Sy, BN K/ N R @ RI© i R A T34
2, PRl R TR 100N K F1. WA RS BHREWM), D), HhafhokF), 31 71(Fs). &
AT R E AT Hr R Bl i TN 7R S A 5 s

3.3. RIOTN D THEHE AT

PR 2 By AL, N 2 kN RO R TN A7, TS A7 K708 e S @R @ N AR T i U
¥, FEE e FHEI 100N KV H1. WA REAHE: B, M), HA(T), B ESI(FN), 85 F1(Fs)o
196 BIX A v R HEAT TR A o TS F0 R S LA A SR

34. HBMETHAATE

ARHWE 3 Frosiy s, SR BCkBUR ET BE AR E, ERIER TR s itiin
A7) 1414N. RHEINTR . W AaHE: B My, M), HH(D), B971(Fy, Fo)o EIOZBE n[ETH
RUREES th 525 AL A L5

3.5. SCIGEER

WAL S HA S LR A G SLIEHE A A 1. SEIRET-BIHIXIR 7208 4.42%.

BRI TN AR S A G RIS B S . SEIR M L LR 2. SEER AP A IR ZE N 3.85%

O TN AT ST S RIS B 1S . SEIR BT LE L 3. SEIR AP IR ZE N 4.41%.

RS S A S SLIG R BRI B X WK 4. SEIRHT AR ZE N 5.76%.

SEUG 45 R AV EBARR 2K A T RMRE B 8E T RATITT R LI B A R HE R e S AT R, XER
B BRATTATE ] 1 S B 2 L e 6 N P T S N R K 2 Sk g

Table 1. Comparison of theoretical and experimental data for the bending-torsion combination experiment
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Table 2. Comparison of theoretical and experimental data for the bending-torsion combination experiment under axial prestress
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Table 3. Comparison of theoretical and experimental data for the bending-torsion combination experiment under eccentric
prestress
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Table 4. Comparison of theoretical and experimental data for oblique bending and bending-torsion combination experiments
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