
  	
        Vol. 14, No. 5, 2019

      


  	
        	
              	
                    
                      Download this article
                    

                  
	[image: Download this article ]	For
                  screen
	For
                  printing


            


	  	[image: ]
	[image: ]




              	
              	Recent Issues

	              
                  Volume 19, 3 issues
                          

              
Volume 19
                 
Issue 3, 303–540
                 
Issue 2, 157–302
                 
Issue 1, 1–156
             

              
                  Volume 18, 5 issues
                          

              
Volume 18
                 
Issue 5, 621–764
                 
Issue 4, 427–565
                 
Issue 3, 293–425
                 
Issue 2, 143–291
                 
Issue 1, 1–141
             

              
                  Volume 17, 5 issues
                          

              
Volume 17
                 
Issue 5, 403–501
                 
Issue 4, 297–401
                 
Issue 3, 193–296
                 
Issue 2, 97–192
                 
Issue 1, 1–95
             

              
                  Volume 16, 5 issues
                          

              
Volume 16
                 
Issue 5, 595–696
                 
Issue 4, 389–594
                 
Issue 3, 237–388
                 
Issue 2, 105–235
                 
Issue 1, 1–104
             

              
                  Volume 15, 5 issues
                          

              
Volume 15
                 
Issue 5, 555–633
                 
Issue 4, 435–554
                 
Issue 3, 291–434
                 
Issue 2, 185–289
                 
Issue 1, 1–184
             

              
                  Volume 14, 5 issues
                          

              
Volume 14
                 
Issue 5, 601–770
                 
Issue 4, 449–599
                 
Issue 3, 309–448
                 
Issue 2, 193–308
                 
Issue 1, 1–191
             

              
                  Volume 13, 5 issues
                          

              
Volume 13
                 
Issue 5, 607–714
                 
Issue 4, 421–605
                 
Issue 3, 247–419
                 
Issue 2, 141–246
                 
Issue 1, 1–139
             

              
                  Volume 12, 5 issues
                          

              
Volume 12
                 
Issue 5, 563–722
                 
Issue 4, 353–561
                 
Issue 3, 249–351
                 
Issue 2, 147–247
                 
Issue 1, 1–146
             

              
                  Volume 11, 5 issues
                          

              
Volume 11
                 
Issue 5, 491–617
                 
Issue 4, 329–490
                 
Issue 3, 197–327
                 
Issue 2, 91–196
                 
Issue 1, 1–90
             

              
                  Volume 10, 5 issues
                          

              
Volume 10
                 
Issue 5, 537–630
                 
Issue 4, 447–535
                 
Issue 3, 207–445
                 
Issue 2, 105–206
                 
Issue 1, 1–103
             

              
                  Volume 9, 5 issues
                          

              
Volume 9
                 
Issue 5, 465–574
                 
Issue 4, 365–463
                 
Issue 3, 259–363
                 
Issue 2, 121–258
                 
Issue 1, 1–119
             

              
                  Volume 8, 8 issues
                          

              
Volume 8
                 
Issue 8-10, 385–523
                 
Issue 5-7, 247–384
                 
Issue 2-4, 109–246
                 
Issue 1, 1–107
             

              
                  Volume 7, 10 issues
                          

              
Volume 7
                 
Issue 10, 887–1007
                 
Issue 8-9, 735–885
                 
Issue 7, 613–734
                 
Issue 6, 509–611
                 
Issue 5, 413–507
                 
Issue 4, 309–412
                 
Issue 3, 225–307
                 
Issue 2, 119–224
                 
Issue 1, 1–117
             

              
                  Volume 6, 9 issues
                          

              
Volume 6
                 
Issue 9-10, 1197–1327
                 
Issue 7-8, 949–1195
                 
Issue 6, 791–948
                 
Issue 5, 641–790
                 
Issue 1-4, 1–639
             

              
                  Volume 5, 6 issues
                          

              
Volume 5
                 
Issue 6, 855–1035
                 
Issue 5, 693–854
                 
Issue 4, 529–692
                 
Issue 3, 369–528
                 
Issue 2, 185–367
                 
Issue 1, 1–183
             

              
                  Volume 4, 10 issues
                          

              
Volume 4
                 
Issue 10, 1657–1799
                 
Issue 9, 1505–1656
                 
Issue 7-8, 1185–1503
                 
Issue 6, 987–1184
                 
Issue 5, 779–986
                 
Issue 4, 629–778
                 
Issue 3, 441–627
                 
Issue 2, 187–440
                 
Issue 1, 1–186
             

              
                  Volume 3, 10 issues
                          

              
Volume 3
                 
Issue 10, 1809–1992
                 
Issue 9, 1605–1807
                 
Issue 8, 1403–1604
                 
Issue 7, 1187–1401
                 
Issue 6, 1033–1185
                 
Issue 5, 809–1031
                 
Issue 4, 591–807
                 
Issue 3, 391–589
                 
Issue 2, 195–389
                 
Issue 1, 1–193
             

              
                  Volume 2, 10 issues
                          

              
Volume 2
                 
Issue 10, 1853–2066
                 
Issue 9, 1657–1852
                 
Issue 8, 1395–1656
                 
Issue 7, 1205–1394
                 
Issue 6, 997–1203
                 
Issue 5, 793–996
                 
Issue 4, 595–791
                 
Issue 3, 399–594
                 
Issue 2, 201–398
                 
Issue 1, 1–200
             

              
                  Volume 1, 8 issues
                          

              
Volume 1
                 
Issue 8, 1301–1500
                 
Issue 7, 1097–1299
                 
Issue 6, 957–1095
                 
Issue 5, 837–956
                 
Issue 4, 605–812
                 
Issue 3, 407–604
                 
Issue 2, 205–406
                 
Issue 1, 3–200
             




          



        
	  	[image: ]
	[image: ]




                  	
                        	The Journal

	
  About the journal
	
    Ethics and policies
	
    Peer-review process
	 
	
  Submission guidelines
	
  Submission form
	
  Editorial board
	 
	
  Subscriptions
	 
	
  ISSN (electronic): 1559-3959
	
  ISSN (print): 1559-3959
	 
	
  Author index
	
  To appear
	 
	
  Other MSP journals


                  






[image: ]


        
	  	[image: ]
	[image: ]




      	    
      This article is available for purchase or by subscription. See below.
    

        	
              Automatic
              generation of statically admissible stress fields in masonry
              vaults
              Elena De Chiara, Claudia Cennamo, Antonio Gesualdo,
              Andrea Montanino, Carlo Olivieri and Antonio Fortunato

            
	
              
                Vol. 14 (2019), No. 5, 719–737
              

            
	
              
                DOI: 10.2140/jomms.2019.14.719
              

            


        	
              Abstract

            
	
The objective of the present work is to develop an automated numerical method for
 the analysis of thin masonry shells. The material model for masonry that we adopt is
 the so-called “normal rigid no-tension” (NRNT) material; and for such a
 material, the kinematical and the safe theorems of limit analysis are valid. The
 present study focuses on the application of the second theorem to masonry
 vaults and domes, being devoted to the determination of a class of purely
 compressive stress regimes, which are balanced with the load. The mere existence
 of such a class is a proof that the structure is safe, and members of this
 class may be used to assess the geometric degree of safety of the structure
 and to estimate bounds on the thrust forces exerted by the structure on
 its boundary. The problem is reduced to the equilibrium of a membrane
 
S and
 can be formulated in terms of projected stresses defined on the planform
 
Ω of
 
S. The
 search of the stress reduces to the solution of a second-order pde, in terms of the stress
 potential F. In order that
 the membrane stress on 
S be
 compressive, the potential 
F
 must be concave. As for the thrust line in an arch, the surface
 
S is
 not fixed and may be changed, given that it remains inside the masonry.
 Under these simplifying assumptions, the whole class of equilibrated
 stress regimes for a masonry shell is obtained by moving and deforming
 
S inside
 the masonry, and also, for any fixed shape, by changing the boundary data for
 
F, that
 is the distribution of thrust forces along the boundary. The search for a feasible
 stress state on a convenient membrane surface, to be chosen with a trial
 and error procedure, requires a substantial effort and may be unrewarded.
 Then, the main object of the present work, is to produce a computer code
 that can handle numerically the interplay of the shape controlled by a
 function f, and of
 the stress potential 
F,
 by developing a convergent optimization scheme able to give a safe state under
 the given material and geometrical constraints, namely the concavity of
 
F and the
 inclusion of 
f
 within the masonry. Two simple cases, are exposed in detail to illustrate the
 method.
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