International Journal of Mechanics Research JJ2£HF4T, 2016, 5(1), 17-25 Hans )i
Published Online March 2016 in Hans. http://www.hanspub.org/journal/ijm
http://dx.doi.org/10.12677/ijm.2016.51003

Stress Analysis and Experimental
Research for a Two-End Fixed
Laminated Beam

Fajun Guo, Dongdong Pan, Meijia Qiu, Fang Wang, Fuliang Mei

College of Architecture & Civil Engineering, Jiaxing University, Jiaxing Zhejiang
Email: 942136630@qqg.com, flmei2005@126.com

Received: Feb. 24", 2016; accepted: Mar. 14", 2016; published: Mar. 17", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

The bending stress distributions of two ends-constrained free and complete plying-up laminated
beams at a mid-span and cross-sections adjacent to a fixed end, which are made of two different
kinds of steel and aluminum materials, are investigated by means of electrical logging experiment
technology. The simplified models of the above two laminated beams are put forward and the
corresponding maximum normal stress formulae are presented. The theoretical results are com-
pared with the electrical logging ones. The results show that the present calculation formulae are
suitable for the estimation of bending normal stresses for the two end constrained beams.
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Figure 1. Free laminated beam
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Figure 2. Completely bonded laminated beam
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Figure 3. Layout of strain gages
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Table 1. Material and geometric parameters of a laminated beam
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L SR 5 [l P HKE SR BRI a
E (Gpa) b (mm) h (mm) L (mm) (mm)
] 72 40 40 380 90
WG 210 40 40 380 90
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Figure 4. Sketch and bonding type of constraint components at two fixed ends
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Figure 5. Distribution of axial stress at a mid-span for a free laminated beam
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Figure 6. Distribution of axial stress at a section nearby the fixed end for a free
laminated beam
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Table 2. Measuring values of stress at a mid-span and a section nearby the fixed end for a free laminated beam (Mpa)
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T 7 B s 2kN 4 kN 6 kN 8 kN 10 kN
1# -1.84 -3.83 -5.80 -7.79 -9.76
24 -0.99 -2.07 -3.04 —4.59 -5.06
3t -0.20 -0.38 -0.49 -0.59 -0.72
4 0.54 131 2.20 3.08 3.94
P
5# —2.57 -5.62 -8.72 -11.81 -14.75
6 0.32 0.63 0.58 0.53 0.37
7# 3.20 6.62 9.71 12.55 15.38
8it 6.20 12.86 18.90 24.83 30.61
1 -0.94 -1.96 -3.06 -4.12 -5.09
2 -0.59 -1.12 -1.66 -2.21 -2.72
3 -0.22 -0.29 -0.34 -0.38 -0.43
4 0.09 0.41 0.86 1.31 1.67
5 0.26 0.37 0.32 0.21 0.05
6 0.11 0.32 0.21 0.00 -0.16
0.11 0.32 0.11 0.00 -0.21
2.26 3.62 7.62 9.98 12.23

HE S T ESEEPEIN AN aAR S 1) L. FRETIEUEHEEIRTAE, SERYES
I Z: 2) B R b ras f 5N 3 e 7 4% BEZR P o0 A s 3) by NIRASFANAFAE S N S5
Az,

1 6 mrsnE S A i bumam LR N it s 1) by NRAMERSNIZGXBIXE, T
AR B S OE N S T AT B E A . 2) b R E Z R XA PR R TR, N
AR, {HEEE AN R AR, IX R R SRR 5E .

33. E2ESRNINH

AR 50 7 BAEIMFIAR, B 53K 1E H AN EI SR AR T P i [ 2 58 45 2 & 208 v AT (6] o
TH B8 5 SN ARAE, ARG A A 7 i 1S A5 A B 25 s s e S e, HAE R AR 3. K 5 Al 6
R

HE 7 A4S SR A N ST A E NI E TAE, B hiE, S EE T RN,
FEERESRIm R, NIRRT R A .

i 8 " Anse eSS e RE RN oM E: PR E%, HEAME BTN S A ERERDm
M CAR 58 o B GEAE I [ 5i A THD FR) J8E 7343 AT ZRA T B G (8 7 0 A WA, e v P 7 Tl R v 240
4, BERTHMNHTEAR
41. BEHESRTHNN

W [ S H S SRR ERR MR a1 9 BN, HA i IERN 1A AT S EOCER[2) [4]-[6]. 1T
— I b R M EN 1 HE A2

O,



TR %

-15 . . . . . . .
-40 -30 -20 10, .0 10 20 30 40
= B fmm

Figure 7. Distribution of axial stress at a mid-span for a completely
bonded laminated beam
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Figure 8. Distribution of axial stress at nearby the fixed end for a
completely bonded laminated beam
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Figure 9. Computational model of a free laminated beam
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Table 3. Measuring values of stress at a mid-span and a section nearby the fixed end for a completely bonded laminated

beam (Mpa)
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1 -0.72 -1.40 -1.95 -2.41 -2.70
2 ~0.59 -1.19 1.64 -2.07 -2.45
3 -0.45 -0.83 -1.22 -155 -1.85
4 -013 -0.11 -0.07 0.09 011
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5 0.00 0.00 021 0.42 0.63
6 037 0.74 1.16 1.58 1.84
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Figure 10. Computational model of a completely bonded laminated beam
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