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Motilal Nehru National Institute of Technology, Allahabad, India-211004 Applied Mechanics Department Tutorial Sheet-4: Cables & Arches; Structural Analysis-I (AM-1404) B. Tech (4th Semester; Civil Engineering), 2013-2014 1. What do you understand by the term ‘Funicular Structures’? Explain, with neat sketches, how such structures are related with the concept of a ‘Funicular Polygon’. Derive relation between the geometric configuration of a funicular structure and the relevant ‘free’/ ‘beam’ bending moment diagram. 2. Derive the differential equation, expressions for axial force (Nx) and total length of a cable subjected to a general load function qx, where X-axis is oriented along the horizontal span of the cable. From these, obtain expressions for the cable profile (yx), horizontal support reaction (H) and axial force (Nx) for the special cases of a symmetric cable (of span l and sag h) carrying a uniformly distributed load (qo) per unit length of the horizontal span. 3. A chord supported at its ends 40 meters apart carries three loads of 20 kN, 10 kN, and 12 kN as shown in Fig.-1. If the point (D) on the chord where the 10 kN load is applied is 13 meters below the level of the end supports, determine: (i) the reactions at the supports (ii) the axial forces in different parts of the chord and (iii) the total length of the chord. [Ans: (i) VA = 23 kN, VB = 19 kN, H = 20 kN; (ii) NAC = 25.08 kN, NCD = 20.22 kN, NDE = 21.19 kN, NEB = 27.59 kN; (iii) l = 49.74 m]. 4. A three-hinged stiffening girder of a suspension bridge of span 120 m is subjected to two point loads of 240 kN and 300 kN as shown in Fig.-2. Find the shear force and bending moment at the point D of the girder at a distance of 40 m from the left end. The supporting cable has a central dip of 12 m. Also find the maximum tension induced in the cable and draw the bending moment diagram for the girder. [Ans: VD = -50 kN; MD = 0; Nmax = 807.8 kN at supports]. 5. A) What is a funicular arch? Show that a three-hinged arch having a symmetric parabolic configuration and subjected to a uniformly distributed vertical load throughout its span, may be considered as a funicular arch if its self weight is neglected. If the self weight is included in the load then does the arch remain funicular? B) A three-hinged semicircular arch of radius R carries a uniformly distributed load of w per unit run of the horizontal span. Find the horizontal thrust at each support as well as the location and magnitude of the maximum bending moment induced in the arch. Also draw the bending moment diagram for the arch. [Ans: H A  H B  H 
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C) A three-hinged arch consists of two circular quadrantal parts AC and CB of radii 2 m and 4 m respectively, as shown in Fig.-3. For the load system acting on the arch, calculate the reactions induced at the supports and the bending moments at points under the







loads. [Ans: VA  50  5 2



 kN; VB   50  5 2  kN; H  25  2  2  kN; M D  4.436 kN.m; M E  25.442 kN.m].



6. A) A three-hinged arch of span 16 m has its abutments A and B at depths of 4 m and 8 m, respectively, below the crown C. The arch carries a load system shown in Fig.-4. Determine the horizontal thrust and the vertical reactions induced at the hinged supports



A and B. [Ans: VA  258.18 kN; VB  521.82 kN; H A  H B  H  252.27 kN]. B) A three-hinged parabolic arch of span l has its abutments A and B at depths h1 and h2 below the crown C. The arch carries a concentrated load W exactly at the crown C. Determine the horizontal and vertical reactions induced at the supports/abutments A
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and B. [Ans: VA  H



h1 h ; VB  H 2 ; H A  H B  H  l1 l2



Wl







h1  h2







2



].



7. A) Derive an expression for the horizontal reactions (H) induced at the supports of a two-hinged arch, of any general shape and carrying any general load system, in terms of the relevant ‘beam’ moments induced and the arch profile (geometric shape).



B) A two-hinged semicircular arch of radius R carries a concentrated load W at the crown. Show that the horizontal thrust at each support is W/. Also find the vertical deflection of the crown assuming an uniform flexural rigidity EI for the arch. [Hint: Use







VA HA







WR3 3 2  8  4 ]. 8 EI



Castigliano’s theorem to find the deflection]. [Ans:  



120 m



VB



A



HB



B



B



A



12 m



10 m



10 m



D



D



40 m



10 m



10 m 20 kN



C



13 m



E



C



10 kN



25 m



12 kN



40 m



55 m



240 kN



100 kN



C



40 kN 2m



C



E



45



D 3m



4m



E



A



4m



HA



HA



VA



3m



VA 45



4m B



HB 10 m



VB



8m



6m



B



HB



Figure-3



200 kN



30 kN/m



60 kN



D



A



300 kN



Figure-2



Figure-1



VB



Figure-4



Note: Figures are not in Scale



Page-2 of Tute Sheet-4 of Structural Analysis-I (AM-1404)_for B.Tech 4th Sem (Civil Engg.)_Session 2013-14_MNNIT Allahabad



























[image: national institute of technology - DoCuRi]
national institute of technology - DoCuRi












[image: Newsletter - National Institute of Standards and Technology]
Newsletter - National Institute of Standards and Technology












[image: NATIONAL INSTITUTE OF TECHNOLOGY SRINAGAR.pdf  ...]
NATIONAL INSTITUTE OF TECHNOLOGY SRINAGAR.pdf ...












[image: NATIONAL INSTITUTE OF TECHNOLOGY, WARANGAL.pdf]
NATIONAL INSTITUTE OF TECHNOLOGY, WARANGAL.pdf












[image: National Institute of Food Technology Entrepreneurship and ...]
National Institute of Food Technology Entrepreneurship and ...












[image: National Institute Of Technology Karnataka Surathkal Mangaluru.pdf ...]
National Institute Of Technology Karnataka Surathkal Mangaluru.pdf ...












[image: NATIONAL INSTITUTE OF TECHNOLOGY SRINAGAR.pdf  ...]
NATIONAL INSTITUTE OF TECHNOLOGY SRINAGAR.pdf ...












[image: National Institute of Technology Hamirpur - NIT Hamirpur]
National Institute of Technology Hamirpur - NIT Hamirpur












[image: Newsletter - National Institute of Standards and Technology]
Newsletter - National Institute of Standards and Technology












[image: National Institute Of Technology Meghalaya.pdf]
National Institute Of Technology Meghalaya.pdf












[image: National Institute of Food Technology Entrepreneurship ...]
National Institute of Food Technology Entrepreneurship ...












[image: National Institute Technology Tiruchirappalli Recruitment Manager ...]
National Institute Technology Tiruchirappalli Recruitment Manager ...












[image: Malviya National Institute of Technology, Jaipur Department of ...]
Malviya National Institute of Technology, Jaipur Department of ...












[image: National Institute Technology Tiruchirappalli Recruitment For 01 ...]
National Institute Technology Tiruchirappalli Recruitment For 01 ...












[image: CSIR National Institute Interdisciplinary Science And Technology ...]
CSIR National Institute Interdisciplinary Science And Technology ...












[image: National Institute of Technology, Patna Recruitment 2017 for ...]
National Institute of Technology, Patna Recruitment 2017 for ...












[image: national institute of technology bhopalâ€“ 462 003]
national institute of technology bhopalâ€“ 462 003












[image: National Institute of Foundry and Forge Technology app faculty.pdf ...]
National Institute of Foundry and Forge Technology app faculty.pdf ...












[image: National Institute of Electronics and Information Technology(NIELIT ...]
National Institute of Electronics and Information Technology(NIELIT ...












[image: National Institute of Technology Calicut Recruits Adhoc Junior ...]
National Institute of Technology Calicut Recruits Adhoc Junior ...












[image: National Institute of Fashion Technology Recruits Private Secretary ...]
National Institute of Fashion Technology Recruits Private Secretary ...












[image: Florida Institute of Technology]
Florida Institute of Technology












[image: R05421205 JAWAHARLAL NEHRU TECHNOLOGY UNIVERSITY ...]
R05421205 JAWAHARLAL NEHRU TECHNOLOGY UNIVERSITY ...












[image: NATIONAL INSTITUTE OF IMMUNOLOGY - NII]
NATIONAL INSTITUTE OF IMMUNOLOGY - NII















Motilal Nehru National Institute of Technology ... -






support reaction (H) and axial force (Nx) for the special cases of a symmetric cable ... supports (ii) the axial forces in different parts of the chord and (iii) the total ... 






 Download PDF 



















 35KB Sizes
 0 Downloads
 242 Views








 Report























Recommend Documents







[image: alt]





national institute of technology - DoCuRi 

Introduction: Basics of data mining, related concepts, Data mining techniques Data Mining Algorithms: Classification, Clustering ... (WBS), Estimation, Network Fundamentals, PERT & CPM Techniques, Gantt Charts, Partitioning. Project, WBS .... Davies 














[image: alt]





Newsletter - National Institute of Standards and Technology 

Committees for Forensic Science (OSAC) program, and the ... activities from all interested parties. Recent OSAC ... during the course of standards and guidelines ...














[image: alt]





NATIONAL INSTITUTE OF TECHNOLOGY SRINAGAR.pdf ... 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. NATIONAL ...














[image: alt]





NATIONAL INSTITUTE OF TECHNOLOGY, WARANGAL.pdf 

NATIONAL INSTITUTE OF TECHNOLOGY, WARANGAL.pdf. NATIONAL INSTITUTE OF TECHNOLOGY, WARANGAL.pdf. Open. Extract. Open with. Sign In.














[image: alt]





National Institute of Food Technology Entrepreneurship and ... 

National Institute of Food Technology Entrepreneurship and Management 24-10-16.pdf. National Institute of Food Technology Entrepreneurship and ...














[image: alt]





National Institute Of Technology Karnataka Surathkal Mangaluru.pdf ... 

Page 1 of 1. National Institute Of Technology Karnataka Surathkal Mangaluru.pdf. National Institute Of Technology Karnataka Surathkal Mangaluru.pdf. Open.














[image: alt]





NATIONAL INSTITUTE OF TECHNOLOGY SRINAGAR.pdf ... 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. NATIONAL ...














[image: alt]





National Institute of Technology Hamirpur - NIT Hamirpur 

5 days ago - National Institute of Technology Hamirpur. Walk-in Interview for the Post of Project Assistant. (On Contract Basis). Walk-in Interview will be held ...














[image: alt]





Newsletter - National Institute of Standards and Technology 

Committees for Forensic Science (OSAC) program, and the ... activities from all interested parties. Recent OSAC ... during the course of standards and guidelines ...














[image: alt]





National Institute Of Technology Meghalaya.pdf 

National Institute Of Technology Meghalaya.pdf. National Institute Of Technology Meghalaya.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying ...














[image: alt]





National Institute of Food Technology Entrepreneurship ... 

National Institute of Food Technology Entrepreneurshi ... 04 Junior Engineer and Various Post Advertisement.pdf. National Institute of Food Technology ...














[image: alt]





National Institute Technology Tiruchirappalli Recruitment Manager ... 

National Institute Technology Tiruchirappalli Recruitme ... and Technical Assistant Post Application Form 2015.pdf. National Institute Technology Tiruchirappalli ...














[image: alt]





Malviya National Institute of Technology, Jaipur Department of ... 

Malviya National Institute of Technology, Jaipur. Department of Mathematics. ME-206 (Engineering Mathematics-III). Tutorial Sheet #5. 1. 1. Given dy/dx=xy1/3, ...














[image: alt]





National Institute Technology Tiruchirappalli Recruitment For 01 ... 

National Institute Technology Tiruchirappalli Recruitme ... Junior Research Fellow Post Application Form 2015.pdf. National Institute Technology Tiruchirappalli ...














[image: alt]





CSIR National Institute Interdisciplinary Science And Technology ... 

CSIR National Institute Interdisciplinary Science And T ... of 10 Medical officer and Technical assistant 2015.pdf. CSIR National Institute Interdisciplinary Science ...














[image: alt]





National Institute of Technology, Patna Recruitment 2017 for ... 

National Institute of Technology, Patna Recruitment 2017 for Accountant.pdf. National Institute of Technology, Patna Recruitment 2017 for Accountant.pdf. Open.














[image: alt]





national institute of technology bhopalâ€“ 462 003 

University. % of marks/. Score. Grade/ Division Year of passing. 10th (Matric). 10+2/ ... in this application form are true to the best of my knowledge and belief.














[image: alt]





National Institute of Foundry and Forge Technology app faculty.pdf ... 

National Institute of Foundry and Forge Technology app faculty.pdf. National Institute of Foundry and Forge Technology app faculty.pdf. Open. Extract. Open with.














[image: alt]





National Institute of Electronics and Information Technology(NIELIT ... 

Jan 20, 2018 - Regarding payment of Application Fee :- a) Incase the candidate is not able to submit fee online by the closing date and time or the application ...














[image: alt]





National Institute of Technology Calicut Recruits Adhoc Junior ... 

National Institute of Technology Calicut Recruits Adhoc Junior Engineers.pdf. National Institute of Technology Calicut Recruits Adhoc Junior Engineers.pdf.














[image: alt]





National Institute of Fashion Technology Recruits Private Secretary ... 

National Institute of Fashion Technology Recruits Private Secretary advt.pdf. National Institute of Fashion Technology Recruits Private Secretary advt.pdf. Open.














[image: alt]





Florida Institute of Technology 

Florida Tech Senior Design Project. Railroad Signaling Block Design Tool ... The software application shall include formulas on the following specific parameters ...














[image: alt]





R05421205 JAWAHARLAL NEHRU TECHNOLOGY UNIVERSITY ... 

(Common to Information Technology, Computer Science and Systems ... candidates of particular constituency, their bio-data, address of the polling booths, · etc.














[image: alt]





NATIONAL INSTITUTE OF IMMUNOLOGY - NII 

Feb 3, 2016 - Research Associate: Ph.D in Life Sciences/Pharmaceuticals or M. Pharm/M.Tech with three years of research experience having at least one research paper in science citation indexed ... course in computer application. ... Candidates shoul


























×
Report Motilal Nehru National Institute of Technology ... -





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















