
舔×肘钳 ISSN 1000．4750 CNl 1．2595／03

CODEN GOLIEB Ei收录期刊

第32卷 第4期

ENGINEERING MECHANICS
V01．32 No．4

4
2 0 1 5

《工程力学》杂志社

Engineering Mechanics Press

^



工程力学
Gongcheng Lixue

1 984年创刊
201 5年4月

第32卷第4期

目 次

L基奎赫；
基于Hooke—Jeeves算法的挠性粘接件的高效内聚反演分析⋯⋯⋯．j．．周清春，鞠玉涛，周长省(001)

热弹性正交双曲壳广义H—R变分原理和齐次向量方程⋯⋯⋯⋯⋯李家宇，徐红波，刘艳红(008)

热机载荷作用下拐折裂纹问题的通用权函数法分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．张翼，吴化平，石 曼，李龙，柴国钟(015)

i土木工程学科{

双矩管装配式防屈曲支撑约束刚度取值研究⋯⋯⋯⋯⋯．．郭彦林，姜子钦，王小安，黄彬(022)

基于细观单元等效化方法的混凝土动态破坏行为分析⋯⋯⋯⋯⋯⋯⋯⋯．金浏，杜修力(033)

基于断裂力学的高强度钢材梁柱节点受力性能分析⋯⋯⋯⋯⋯⋯．胡方鑫，施刚，石永久(041)

有限一维弹性波动问题的公理化求解及其在自由场中的应用⋯⋯⋯⋯⋯⋯．赵福盎，宋二祥(047)

基于抗剪承载能力设计的多层钢板剪力墙抗震性能试验研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯邵建华，顾强，唐柏鉴，王治均(054)

二次受力下自密实混凝土加固RC梁受弯性能研究⋯⋯⋯⋯⋯⋯．罗素蓉，吴文达，陈彪(062)

跨高比L／h<一1．5复合配筋连梁箍筋受力性能的拉杆．压杆模型分析⋯⋯⋯⋯⋯⋯⋯⋯⋯．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯皮天祥，罗俊，张爱环，罗 然(069)

基于灵敏度的平板结构多类型传感器优化布置⋯⋯⋯⋯⋯孙晓丹，侯钢领，王月敏，陈 强(077)

端部约束箍筋对受弯破坏RC剪力墙变形能力的影响⋯⋯⋯⋯⋯⋯⋯⋯．鲁懿虬，黄靓(08 5)

隔板贯通式箱型柱一H型钢梁节点循环加载试验和破坏机理分析⋯⋯．．王万祯，王伟焘，谢光杰(093)

弹性支座对桥梁车致振动的隔振效果研究⋯⋯⋯⋯⋯⋯．张志俊，李小珍，张迅，刘全民(103)

对弹体侵彻混凝土靶体阻力函数计算公式的探讨⋯．．彭永，方秦，吴昊，龚自明，孔祥振(112)

ECC面层加固受损砖砌体墙抗震性能试验研究⋯⋯⋯⋯．．邓明科，樊鑫淼，高晓军，梁兴文(120)

多塔斜拉桥风致抖振响应的粘滞阻尼器控制研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯。．丁幼亮，耿方方，葛文浩，宋建永，李万恒，王玉倩(1 30)



工程力学
Gongcheng Lixue

1 984年创刊
201 5年4月

第32卷第4期

目 次

基于相对可靠度思想的DDBD抗震设计方法⋯⋯⋯⋯⋯⋯⋯⋯简 斌，谢县，廖平平(1 38)

圆角多边孔蜂窝梁孔间腹板屈曲承载力研究⋯⋯⋯⋯⋯⋯⋯⋯．王培军，王旭东，马 宁(145)

装配式混凝土剪力墙结构空间模型抗震性能试验⋯⋯⋯⋯⋯⋯⋯⋯⋯．．朱张峰，郭正兴(153)

基于分形理论的CFRP布增强混凝土梁抗弯性能研究⋯⋯⋯栾海洋，范颖芳，王大为，任超(160)

基于共轭先验分布的深受弯构件受剪承载力概率模型分析⋯⋯⋯⋯．刘伯权，刘 喜，吴涛(169)

—丽薯酾
改进的混合界面子结构模态综合法在失谐叶盘结构模态分析中的应用⋯⋯⋯⋯⋯⋯⋯⋯．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．白 斌，白广忱，费成巍，赵合阳，童晓晨(178)

输流管道含有内共振的横向受迫振动研究⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．．梁峰，包日东(185)

分层屈服强度梯度蜂窝材料的动力学性能研究⋯⋯⋯⋯⋯⋯⋯．．何强，马大为，张震东(191)

不同超弹性本构模型和多维应力下开裂能密度的计算方法⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．．王小莉，上官文斌，李明敏，段小成，阎 礁(197)

零质量射流及其在进气道流动控制中的应用研究⋯⋯⋯⋯．邵纯，曹燕飞，邹龙，陈伟芳(206)

受移动质量作用的一类变截面梁横向振动分析⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．刘 雷，杨国来(212)

基于薄层单元的螺栓连接结构接触面不确定性参数识别⋯⋯．姜 东，吴邵庆，史勤丰，费庆国(220)

■丽墓耐
陶瓷／金属复合靶抗侵彻性能的数值模拟方法研究⋯⋯⋯⋯马天宝，岳恒超，任会兰，宁建国(228)

平流层飞艇充气柔性膜结构的区间不确定优化⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．仇鬻辰，邱志平(2 34)

带中心孔的钛合金扩散连接层合板裂纹扩展特性⋯⋯⋯⋯．贺小帆，刘文璎，孙彦鹏，王向明(244)

单相水流阶段煤层气井裂隙水运移的临界裂隙尺寸数学模型⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯倪小明，张崇崇，王延斌，王向浩(250)

期刊基本参数：CNll-2595／03"1984*m*A4*256*zh*P*￥55．00"1000"33"2015．4

II



Founded in 1984

ENGINEERING MECHANICS April 2015

32 No 4V01． ． ．

CONTENTS

An effective inverse analysis of cohesive parameters of flexible adhesive joints based on也e Hooke—Jeeves

algorithm⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ZHOU Qing-chun，JU Yu-tao，ZHOU Chang-sheng(001)

Genealized H·-R variation principle and homogeneous vector equation of thermo··elastic orthogonal hyperbolic

shell⋯⋯．．．．．⋯⋯⋯．⋯．．．．⋯⋯．．．．⋯⋯⋯．．．⋯⋯⋯⋯⋯．．．⋯⋯⋯⋯．⋯⋯⋯．．．．⋯．．LI Jia-yu，XU Hong—bo，LIU Yan—hong(008)

Analysis ofuniversal weight function method for kinked cracks under mechanical and thermal loading．．．．．⋯
⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯一ZHANG Yi，WU Hua-ping，SHI Man，LI Long，CHAI Guo-zhong(015)

i：Q幽臣篓题翌夔鲴幽j
Study on restraining stiffness of double rectangular tube assembled buckling—restrained brace．．⋯⋯⋯⋯⋯⋯．．．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．GUO Yan-lin，JIANG Zi-qin，WANG Xiao-an，HUANG Bin(022)

Analysis of dynamic failure behavior of concrete based onthe meso—element equivalent method⋯⋯⋯⋯⋯⋯⋯
．．．．⋯⋯⋯．．．．．⋯⋯⋯⋯．．．⋯⋯⋯．⋯⋯⋯⋯．．．．⋯⋯⋯．．．．．⋯⋯⋯．．．⋯⋯⋯．．．．．．⋯⋯⋯．．．．．．⋯⋯⋯．．．．．．．．．．⋯．．JIN Liu．DU Xiu-li(033)

Fracture behavior of beam-column connections using high strength steel based on fracture mechanics．．．．．．⋯．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯一HU Fang-xin，SHI Gang，SHI Yong-jiu(041)

An axiomatic solution for one dimensional finite space elasto-dynamic problem and its application to free

field⋯．⋯⋯⋯⋯．．⋯．⋯⋯⋯．⋯．⋯．．．．．⋯⋯⋯⋯．．．．⋯⋯⋯．．．．．⋯⋯⋯．．⋯⋯⋯．．．．．．⋯⋯．．．．．．．ZHAO Fu-·yao．SONG Er-xiang(047)

Experimental research on seismic performance of multi—story steel plate shear walls designed by the shear

bearing capacity ofplate⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．．SHAO Jian-hua，GU Qiang，TANG Bai-jian，WANG Zhidun(054)

A study on flexural behavior of RC beams strengthened by self-compacting concrete under secondary load

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LUO Su—rong，WU Wen—da，CHEN Biao(062)

Strut and tie model analysis of shear capacity for stirrup in compositely reinforced coupling beams wim span—

to—depth ratio L／h≤1．5⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．PI Tian—xiang，LUO Jun，ZHANG Ai·huan，LUO Ran(069)

Optimal placement ofmulti—type sensor based on sensitivity for plate structures⋯⋯⋯⋯⋯⋯⋯．．．．⋯⋯⋯⋯⋯．⋯．．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯SUN Xiao·dan，HOU Gang-ling，WANG Yue—min，CHEN Qiang(077)

Influence ofconfining stirrups on the deformation capacity ofRC walls with flexure failure．．．⋯．．．．．．．．．．．．．．．．．．．．

．．．．⋯⋯⋯．．．．．．⋯⋯⋯．．．．．．⋯⋯⋯．．．．⋯⋯⋯⋯⋯．⋯．⋯⋯．．．．．⋯⋯⋯⋯．．⋯⋯⋯．⋯．．⋯⋯⋯．．．．．．⋯．LU Yi—qiu．HUANG Liang(085)

Reversed loading tests and fracture mechanism ofjoints connecting a steel box column and H-section steel

beam with through diaphragms⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯WANG Wan—zhen，WANG wei-tao，XIE Guang-jie(093)
Study on the vibration—isolation effects of elastic bearings on train-induced vibration of railway bridge⋯．

．．．⋯⋯⋯．．．．．．．⋯⋯⋯⋯．．．⋯⋯⋯．．．．．⋯⋯⋯⋯．．．．．ZHANG Zhi-jun，LI Xiao-zhen，ZHANG Xun，LIU Quan—min(103)

Discussion on the resistance forcing function of projectiles penetrating into concrete targets⋯⋯⋯．．．．．⋯⋯．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．．PENG Yong，FANG Qin，WU Hao，GONG Zi—ming，KONG Xiang—zhen(1 12)
Experimental investigation on seismic behavior of damaged brick masonry wall strengthened with ECC splint

⋯⋯⋯．．．．．．．．⋯⋯⋯⋯．⋯．．．⋯⋯．．⋯DENG Ming-ke，FAN Xin-miao，GAO Xiao-jun，LIANG Xing—wen(120)

Control ofwind-induced buffeting responses ofa multi-tower cable—stayed bridge using viscous dampers⋯⋯．．．

DING You—liang，GENG Fang-fang，GE Wen—hao，SONG Jian—yong，LI Wan—heng，WANG Yu—qian(130)

III



Founded in 1984

ENGINEERING MECHANICS April 2015

N0 4V01．32． ．

CoNTENTS

Direct displacement—based seismic design method based on relative reliability concept⋯．．．．．．．．．．．．．⋯．．．．．．．．．．．．．．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯nAN Bin，XIE Xian，LIAO Ping—ping(138)

Web·post buckling ofcastellated steel beam with fillet comer web openings⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯一WANG Pei-jun，wANG Xu—dong，MA Ning(145)

Research on seismic performance ofa spatial model ofa new precast concrete shear wall structure。．．．．．．．⋯．．．．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯ZHU Zhang—feng．GUO Zheng—xing(153)

Study on the flexural behavior ofthe CFI己P—reinforced concrete beam with fractal theory⋯⋯⋯⋯⋯⋯⋯⋯⋯一

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯一LUAN Hai—yang，FAN Ying—fang，WANG Da-wei，REN Chao(160)

Probabilistic shear strength model for deep flexural members based on conjugate prior distribution．．．．．．．．．⋯⋯

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．LIU Bo—quan，LIU Xi，WU Tao(169)

Application of improved hybrid interface substructure CMS method in the modal analysis of mistuned bladed

disk assemblies⋯⋯⋯⋯⋯．．BAI Bin，BAI Guang-chen，FEI Chen-wei，ZHAO He-yang，TONG Xiao·chen(1 78)

Transverse forced vibration with internal resonance of a pipe conveying fluid．．．．．⋯⋯⋯⋯．．．．．．．⋯⋯．．．．．．．．．．⋯⋯⋯．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯LIANG Feng，BAO Ri—dong(185)

Research on dynamic crashing oflayered yielding stress-gradient circular honeycombs．．．．．⋯⋯．．．．．．．．．．．⋯．．．．．．．．．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．．HE Qiang，MA Da-wei，ZHANG Zhen—dong(191)

A method for calculating cracking energy density of rubber components underdifferent hyperelastic models

and multiaxial stress states⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯

⋯⋯⋯⋯⋯⋯⋯．．WANG Xiao—li，SHANGGUAN Wen—bin，LI Ming-min，DUAN Xiao-cheng，YAN Jiao(197)

Active flow control applications with zero net mass flux actuator in flow field of supersonic inlet．．．．⋯．．．⋯⋯．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．SHAO Chun，CAO Yan—fei，ZOU Long，CHEN Wei·fang(206)

Transverse vibration analysis for a type ofvariable cross—section beam subjected to moving mass⋯⋯．．．．。．．．．．．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．LIU Lei，YANG Guo-lai(212)

Contact interface parameter identification ofbolted joint structure with uncertainty using thin layer element

method⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯～JIANG Dong，WU Shao—qing，SHI Qin—feng，FEI Qing—guo(220)

i a1舶哐RENGINEERING DISCnIL资越S

Numerical analysis ofthe anti-penetration properties ofceramic／metal targets．⋯．．．．．．⋯⋯⋯⋯．．．．⋯⋯⋯⋯⋯．．．．．．．．．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．MA Tian—bao，YUE Heng-chao，REN Hui—lan，NING Jian·guo(228)

Interval uncertainty optimization of airship’S air-supported flexible membrane structure⋯⋯．．⋯．．．．．．⋯⋯．⋯⋯．．

．．．．．．．．．．．⋯⋯⋯．．．．．⋯⋯⋯．．．．．．．．．⋯⋯．．．．．．．．⋯⋯⋯⋯．．．．．⋯⋯⋯⋯．．．．．．．．⋯⋯⋯．．．．．．．．．．．．．．QIU He--chen．QIU Zhi·ping(234)

Fatigue crack growth characteristic for diffusion bonded laminates oftitanium alloy with centered hole．．．．．．．．

⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．HE Xiao—fan，LIU Wen—ting，SUN Yan—peng，WANG Xiang—ming(244)
Mathematical models about the critical size of coal reservoir fracture make of water migration for single—phase
coalbed methane wells⋯⋯⋯一NI Xiao—ming，ZHANG Chong-chong，WANG Yan—bin，WANG Xiang—hao(250)

IV



工程力学
Gongcheng Lixue

本刊责任编辑：黄丽艳

本刊责任编审：崔京浩

两函匦砸
(月刊) (Monthly)

2015年第32卷第4期 ∑竺塑!堕竺：兰 兰壁!苎一一 一一——————————————————————————————————————————————————————————————————————————————一 一

主管单位 ¨_：ji困科学技术协会 Supervisor China Association for Science
and Technology

主办单位 中国力学学会

出版单位 《工程力学》杂志社

Sponsor The Chinese Society of Theoretical

and Applied Mechanics

Publication Engineering Mechanics Press

杂萄抛IE 北京清华人学新水利馆1 14室 Editorial Office Engineering Mechanic8 P。ess

《一【程力学》杂志社
Room l 14,New Hydraulic BuildiIlg

邮政编码100084
Tsillghua uniVers时，

1 00084，Beijing，China
电话(0 1 0)62788648

Tel．：+86—10．62788648

传真(0 1 0)62788648 Fax：+86．10．62788648

电烈蔷臼：gclxbjb@tsinghua·edu·cn E-mail：gclxbjb@tsinghua．edu．ca

网址：http：／／gclx．tsinghua．edu．cn Website：http：／／gclx．tsinghua．edu．cn

印刷单位 北京科信印刷有限公到Printing Beijing Kexin Printing Co．，Ltd

发 行 国外：中国国际图书贸易总公司Distributors

Abroad： China International Book Trading Corporation

国内：北京报刊发行局Domestic： Beijing Newspapers&Periodicals Distribution

全国各地邮局均可订购
Bureau(code：82·862)

邮发代号82．862

杂志社法人、社长 袁驷

编委会主编 袁驷

Head and Representative of artificial person
Yuan Si

Editor．．in．．Chief Yuan Si

名誉主编 崔京浩Honorary Editor—in—Chief Cui Jinghao

编辑部主任 黄日|、J艳 坠!!竺!!竺!竺!垦垡堕竺!!璺!Q堡竺竺 旦坠塑g生!Y塑．
———————————————————————————————————————————————————————————————————————————————————一 一。——

国际标准刊号ISSN 1 000—4750 国内统一刊号CN 1 1-2595／03

美国国际刊名代码中心授予的国际刊名代码(CODEN)GOLIEB

百种中国杰出学术期刊，工业技术类核心期刊，03力学类核，I)其J]q：lJ

RCCSE中国权威学术期干IJ(A‘)

工程索引(Ei)收录期刊

定价：55．00

每月下旬出版

ISSN 1000-4750

删㈣4


