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钢梁腹板弹塑性屈曲强度的试验研究
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(南昌大学土木工程系 南昌 330029)

摘  要 对工字钢梁腹板在弯曲应力作用下的弹塑性屈曲承载能力进行了试验研究 并与理论

计算结果进行了对比分析 同时 研究了纵向加劲肋对腹板屈曲系数的影响 提出了腹板高厚

比的合理取值 对现行国家标准 钢结构设计规范 (GBJ17)的有关条款进行了讨论
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1  概述

    钢梁腹板在弯曲应力作用下的局部屈曲承载能力及其高厚比限值计算 我国规范[1~2]

一直采用弹性理论的分析结果 但我国现行国家标准 钢结构设计规范 (GBJ17)[2]中关于

钢梁在弯曲应力作用下的强度计算则考虑了截面部分进入塑性(直接动力荷载作用除外)
使计算结果有时会偏于不安全[3] 另一方面 文献[2]中对于压弯构件腹板的局部屈曲计算

则考虑了弹塑性的影响 腹板高厚比的计算公式(5.4.2-2)和(5.4.2-3)是按腹板的弹塑性屈曲

系数 pK 计算后简化而来的 导致在弯曲应力作用下钢梁腹板的高厚比计算值与压弯构件计

算公式相应值不协调 而工字形压弯构件腹板高厚比的计算公式与塑性设计截面板件的高

厚比计算公式却是协调的 这显然不大合理 本文在理论研究[4~5]的基础上 对工字钢梁腹

板在弯曲应力作用下的弹塑性屈曲承载能力进行了试验研究 试验结果与理论分析结果符

合很好 表明有必要对文献[2]中关于钢梁腹板高厚比限值的一些规定进行讨论

2  理论计算结果分析

    图 1 所示为设置纵 横向加劲肋的工字钢梁理论计算模型 其总势能为

sVVV ++= 21Π                               (1)

式中 sVVV ,, 21 分别为钢梁腹板塑性区 弹性区和弹性纵向加劲肋的应变能 对于本文讨

论的情形 假定钢材为不可压缩的理想弹塑性材料 在弹性区取 γ =0.3,在塑性区取 γ =0.5
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力 文中给出的工字钢梁腹板高厚比计算的合理取值范围和选择合适的纵向加劲肋截面的

方法以及设置纵向加劲肋的建议 可供设计时参考
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EXPERIMENTAL STUDY ON ELASTOPLASTIC BUCKLING
STRENGTH OF WEB IN I-SECTION GIRDER

GAO Xuan-neng
(Nanchang University, Nanchang 330029)

Abstract:  The elastoplastic buckling strength of the web in I-section steel girder under pure
bending was studied experimentally, the comparison between experimental and theoretical results
was made. The influence of stiffness of longitudinal stiffener on buckling coefficients of the girder
web was analyzed. And the reasonable ratios of height to thickness of the web were given and
some items of the Chinese “Code for Design of Steel Structures” were discussed.
Key words:  elastoplastic buckling; stiffener; web; buckling coefficient; ratios of height to

thickness
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ON THE CONSTRUCTING MECHANISM OF WILSON
NONCONFORMING ELEMENT

LU Xiao-yang
(Shandong Architectural and Civil Engineering Institute, Jinan 250014, P.R.China.)

Abstract:  This paper is concerned with the construction mechanism of Wilson nonconforming
element. Through examining the characteristics of the inner degrees of freedom, the definition and
the formula of the inner degrees of freedom are given. The average value method is introduced to
express the inner degrees of freedom. It is shown that the Wilson nonconforming elements are
equivalent to isoparametric elements.
Key words:  Wilson nonconforming element; the definition of inner degrees of freedom; element

constructing mechanism


