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Beam No.2 Padstones Calculation

COMPLIES WITH LATEST EUROPEAN DESIGN CODES

NOTE:  Internal leaf of cavity wall assumed to be 100mm dence blockwork.

Beam End Reaction = 36.30 kN (factored) Variable Load Safety Factor = 1.5

Factored Load at End of Beam Permanent Load Safety Factor = 1.35

Characteristic strength of masonry = 4.2 N/mm² ( Brickwork usually = 4.5 N/mm² )

( 3.6N Blockwork usually = 2.6 N/mm²)

 Width of beam end bearing = 102 mm ( A Engineering Brick = 13.2 N/mm² )

Length of beam end bearing = 150 mm ( B Engineering Brick = 10.5 N/mm² )

( Weak Brickwork = approx 2.8 N/mm² )

( 7.3N Blockwork usually = 4.2 N/mm² )

(10.4N Blockwork usually = 5.4 N/mm² )

γm = 3.0

Bearing Factor  = 1.25

Results

Maximum Bearing Stress = 1.75 N/mm²

Actual Bearing Stress = 2.37 N/mm²

Padstone Required

Padstone Results

Characteristic strength of Padstone = 10.5 N/mm² ( A Engineering Brick = 13.2 N/mm² )

( B Engineering Brick = 10.5 N/mm² )

Width of Padstone = 100 mm ( Concrete C15 = 15 N/mm² )

Length of Padstone = 215 mm ( Concrete C30 = 30 N/mm² )

( Concrete C40 = 40 N/mm² )

( Steel Plate = 275 N/mm² )

Allowable padstone stress = 4.38 N/mm²

Stress under beam end bearing = 2.37 N/mm² Therefore Padstone Stress OK

Allowable masonry stress = 1.75 N/mm²

Stress under padstone = 1.69 N/mm² Therefore Masonry Stress OK
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Beam No.4:  Padstone on Existing Rear Wall Calculation

COMPLIES WITH LATEST EUROPEAN DESIGN CODES

Beam End Reaction = 12.60 kN (factored) Variable Load Safety Factor = 1.5

Factored Load at End of Beam Permanent Load Safety Factor = 1.35

Characteristic strength of masonry = 4.5 N/mm² ( Brickwork usually = 4.5 N/mm² )

( 3.6N Blockwork usually = 2.6 N/mm²)

 Width of beam end bearing = 102 mm ( A Engineering Brick = 13.2 N/mm² )

Length of beam end bearing = 100 mm ( B Engineering Brick = 10.5 N/mm² )

( Weak Brickwork = approx 2.8 N/mm² )

( 7.3N Blockwork usually = 4.2 N/mm² )

(10.4N Blockwork usually = 5.4 N/mm² )

γm = 3.0

Bearing Factor  = 1.25

Results

Maximum Bearing Stress = 1.88 N/mm²

Actual Bearing Stress = 1.24 N/mm²

Padstone Not Required
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Beam No.5 Padstones Calculation

COMPLIES WITH LATEST EUROPEAN DESIGN CODES

Beam End Reaction = 31.60 kN (factored) Variable Load Safety Factor = 1.5

Factored Load at End of Beam Permanent Load Safety Factor = 1.35

Characteristic strength of masonry = 4.5 N/mm² ( Brickwork usually = 4.5 N/mm² )

( 3.6N Blockwork usually = 2.6 N/mm²)

 Width of beam end bearing = 102 mm ( A Engineering Brick = 13.2 N/mm² )

Length of beam end bearing = 150 mm ( B Engineering Brick = 10.5 N/mm² )

( Weak Brickwork = approx 2.8 N/mm² )

( 7.3N Blockwork usually = 4.2 N/mm² )

(10.4N Blockwork usually = 5.4 N/mm² )

γm = 3.0

Bearing Factor  = 1.25

Results

Maximum Bearing Stress = 1.88 N/mm²

Actual Bearing Stress = 2.07 N/mm²

Padstone Required

Padstone Results

Characteristic strength of Padstone = 10.5 N/mm² ( A Engineering Brick = 13.2 N/mm² )

( B Engineering Brick = 10.5 N/mm² )

Width of Padstone = 100 mm ( Concrete C15 = 15 N/mm² )

Length of Padstone = 215 mm ( Concrete C30 = 30 N/mm² )

( Concrete C40 = 40 N/mm² )

( Steel Plate = 275 N/mm² )

Allowable padstone stress = 4.38 N/mm²

Stress under beam end bearing = 2.07 N/mm² Therefore Padstone Stress OK

Allowable masonry stress = 1.88 N/mm²

Stress under padstone = 1.47 N/mm² Therefore Masonry Stress OK
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Beam No.6 Padstones Calculation

COMPLIES WITH LATEST EUROPEAN DESIGN CODES

Beam End Reaction = 27.70 kN (factored) Variable Load Safety Factor = 1.5

Factored Load at End of Beam Permanent Load Safety Factor = 1.35

Characteristic strength of masonry = 4.2 N/mm² ( Brickwork usually = 4.5 N/mm² )

( 3.6N Blockwork usually = 2.6 N/mm²)

 Width of beam end bearing = 102 mm ( A Engineering Brick = 13.2 N/mm² )

Length of beam end bearing = 150 mm ( B Engineering Brick = 10.5 N/mm² )

( Weak Brickwork = approx 2.8 N/mm² )

( 7.3N Blockwork usually = 4.2 N/mm² )

(10.4N Blockwork usually = 5.4 N/mm² )

γm = 3.0

Bearing Factor  = 1.25

Results

Maximum Bearing Stress = 1.75 N/mm²

Actual Bearing Stress = 1.81 N/mm²

Padstone Required

Padstone Results

Characteristic strength of Padstone = 10.5 N/mm² ( A Engineering Brick = 13.2 N/mm² )

( B Engineering Brick = 10.5 N/mm² )

Width of Padstone = 100 mm ( Concrete C15 = 15 N/mm² )

Length of Padstone = 215 mm ( Concrete C30 = 30 N/mm² )

( Concrete C40 = 40 N/mm² )

( Steel Plate = 275 N/mm² )

Allowable padstone stress = 4.38 N/mm²

Stress under beam end bearing = 1.81 N/mm² Therefore Padstone Stress OK

Allowable masonry stress = 1.75 N/mm²

Stress under padstone = 1.29 N/mm² Therefore Masonry Stress OK
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Beam No.7 Padstones Calculation

COMPLIES WITH LATEST EUROPEAN DESIGN CODES

Beam End Reaction = 11.00 kN (factored) Variable Load Safety Factor = 1.5

Factored Load at End of Beam Permanent Load Safety Factor = 1.35

Characteristic strength of masonry = 4.2 N/mm² ( Brickwork usually = 4.5 N/mm² )

( 3.6N Blockwork usually = 2.6 N/mm²)

 Width of beam end bearing = 89 mm ( A Engineering Brick = 13.2 N/mm² )

Length of beam end bearing = 100 mm ( B Engineering Brick = 10.5 N/mm² )

( Weak Brickwork = approx 2.8 N/mm² )

( 7.3N Blockwork usually = 4.2 N/mm² )

(10.4N Blockwork usually = 5.4 N/mm² )

γm = 3.0

Bearing Factor  = 1.25

Results

Maximum Bearing Stress = 1.75 N/mm²

Actual Bearing Stress = 1.24 N/mm²

Padstone Not Required
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Beam No.8 Padstones Calculation

COMPLIES WITH LATEST EUROPEAN DESIGN CODES

Beam End Reaction = 6.83 kN (factored) Variable Load Safety Factor = 1.5

Factored Load at End of Beam Permanent Load Safety Factor = 1.35

Characteristic strength of masonry = 2.6 N/mm² ( Brickwork usually = 4.5 N/mm² )

( 3.6N Blockwork usually = 2.6 N/mm²)

 Width of beam end bearing = 89 mm ( A Engineering Brick = 13.2 N/mm² )

Length of beam end bearing = 100 mm ( B Engineering Brick = 10.5 N/mm² )

( Weak Brickwork = approx 2.8 N/mm² )

( 7.3N Blockwork usually = 4.2 N/mm² )

(10.4N Blockwork usually = 5.4 N/mm² )

γm = 3.0

Bearing Factor  = 1.25

Results

Maximum Bearing Stress = 1.08 N/mm²

Actual Bearing Stress = 0.77 N/mm²

Padstone Not Required
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Beam No.9 Padstones Calculation

COMPLIES WITH LATEST EUROPEAN DESIGN CODES

Beam End Reaction = 26.80 kN (factored) Variable Load Safety Factor = 1.5

Factored Load at End of Beam Permanent Load Safety Factor = 1.35

Characteristic strength of masonry = 4.5 N/mm² ( Brickwork usually = 4.5 N/mm² )

( 3.6N Blockwork usually = 2.6 N/mm²)

 Width of beam end bearing = 152 mm ( A Engineering Brick = 13.2 N/mm² )

Length of beam end bearing = 100 mm ( B Engineering Brick = 10.5 N/mm² )

( Weak Brickwork = approx 2.8 N/mm² )

( 7.3N Blockwork usually = 4.2 N/mm² )

(10.4N Blockwork usually = 5.4 N/mm² )

γm = 3.0

Bearing Factor  = 1.25

Results

Maximum Bearing Stress = 1.88 N/mm²

Actual Bearing Stress = 1.76 N/mm²

Padstone Not Required
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Beam No.10 Padstones Calculation

COMPLIES WITH LATEST EUROPEAN DESIGN CODES

NOTE:  Beam is to have minimum end-bearings of 200mm both ends and is to bear onto 

Class B engineering brick piers as shown on plan. Underpinning to be determined on site.

Beam End Reaction = 129.00 kN (factored) Variable Load Safety Factor = 1.5

Factored Load at End of Beam Permanent Load Safety Factor = 1.35

Characteristic strength of masonry = 10.5 N/mm² ( Brickwork usually = 4.5 N/mm² )

( 3.6N Blockwork usually = 2.6 N/mm²)

 Width of beam end bearing = 206 mm ( A Engineering Brick = 13.2 N/mm² )

Length of beam end bearing = 200 mm ( B Engineering Brick = 10.5 N/mm² )

( Weak Brickwork = approx 2.8 N/mm² )

( 7.3N Blockwork usually = 4.2 N/mm² )

(10.4N Blockwork usually = 5.4 N/mm² )

γm = 3.0

Bearing Factor  = 1.25

Results

Maximum Bearing Stress = 4.38 N/mm²

Actual Bearing Stress = 3.13 N/mm²

Padstone Not Required
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KLmhh�GH�T�
V	W	X�W	�YZ

[V	D\��	X�	D
���

2��/�--�+,����;,�.��� n��/�a�&*&&)�d�9�;;�a�SLNo�//

�� �� ����;,�.��� 
�

n+� �� ��a�i$�d�<�d�9�;;
#j�e�i)p#�d�?/�� �d�qj�a�MLNS�//

��������;,�.��� n-�����a�i'��d�<�d�9�;;cj�e�i$�d�?/�� �d�+�d��j�a�KLToO�//

5���,���;,�.��� n����,�a�n+� �� ��l�n-�����a�MLM�//

r
�
F��GH�rF�I�J�MLogg�II�GH�SLNoT�II�U�
V	W	X�W	�YZ

�	
����
�IIFWs

2��/�--�+,�:==,���e:.���,t��,�-���� ��-�,�

9� �����/�,����-�����-���--�i�e//cj &*u# &*'� '(*'�v YZ

9� �����/�,����+� �� ��-���--�i�e//cj (*(� �*( )4*)�v YZ

9� �����/�,������;,�.��� �i//j (*�) �*pp #(*��v YZ

9� �����/�.�/=��--�w��-���--�=���,,�,�������� �i�e//cj #*&$ &*�p (*4�v YZ

9� �����/�.�/+� ���+� �� ��� ��.�/=��--�w��-���--�i�e//cj ' &*#u #u*'�v YZ

B����/����/�,����-�����-���--�i�e//cj &*4� &*'p '4*u�v YZ

B����/����/�,����+� �� ��-���--�i�e//cj p*�u )*4u #u*4�v YZ

B����/����/�,������;,�.��� �i//j (*�) #*# u&*(�v YZ

B����/����/�.�/=��--�w��-���--�=���,,�,�������� �i�e//cj #*(� &*#) 4*��v YZ

B����/����/�.�/+� ���+� �� ��� ��.�/=��--�w��-���--�i�e//cj ' &*$4 $p*p�v YZ

P�
	


5��-���-�� ��-�� ��..���� .����������$�(p>�x�&&������.����,��-���;���/+���>�2�����x�!�����;�=��.��.��;���=��/�--�+,��-���--���-�� �

/������,-�� �����k/� -��=�� �����$�(p>u*$x'44&�����.����,��-���;���/+���>���.��� �u*$�A�/�-��.���;���-*

5��-��.�,.�,���� -��==,7����-7-��/-��;����,��-��;������;���-��� ����w� ����,� ��+���� -����0��������=��w����,�����,���-���+���� �� ��,�����,

-�==���*

5�/+������+��.�w���������-�.�,.�,���� ��-� ������+���-���;�����/+������.���-�;�,,7��@=�-�����������,�/� �-*



����������	
��������
���


����������������������������� ��!"#$�$�%

&'$'�()&�'�)#

���*+��,�� ���-�� -�,���� -*.�/

� 0�����-1+��,�� ���-�� -�,���� -*.�/

2��3�.�

4#�5����+�� �������6 ��-,�7�8�,,�����9)#�&":
2��3�.����;

!�,.-�;��

��;���-����<�� �����;��,�=���;�����2��=�-���5��>
�����7�?@�� -�� 

A���

'(�B�7��&��

<������;�-,�=�-������������ �)&�������-������.� .� �������C=�� �D�&*4�E��,����.� �+���� ������ ��..���� .����������$�(F>G*$�!,��-��#*)*

5��-��.�,.�,���� -������ ,7��==,�.�+,��;������;-�.� -�-�� ���;�;�������/������;���-*

H� ���-��,,������ ����#4GFI�&&G�J�:�I�&'G��-�=��/�����*



����������	
��������
���


����������������������������� ��!"#$�$�%

&'$'�()&�'�)#

���*+��,�� ���-�� -�,���� -*.�/

� 0�����-1+��,�� ���-�� -�,���� -*.�/

2��3�.�

4#�5����+�� �������6 ��-,�7�8�,,�����9)#�&":
2��3�.����;

!�,.-�;��

<,������;�=��-�-������ �,�������7������>?�� -�� 
@���

'(�A�7��&��

B�C
�D��E�F��

��	
����G��HIJKLIMINNIO

F��

��	
C��


5�/+���-��� ����.,�-- PQJ

=��-������� +�R�ST�//

=��-����U�� ��R�QVH�//

=��-��-U�.� � -�R�SNN�//

!,����-U� 9.,�R�SWI�/

@�����/-� ������-.�,�

X���E�YC
����ECY
�Z


@�U���;�.���
�

6[�R�\)&&�]��̂
&*''�R�QWNH

9����-���� ��/���;�.���� �;�.����\��$�(_̀��.,��-���*'&*''̂ 6_�R�QWQN

�	Y
����aZ�a	Z
�	


A�� �/���,�-��;��,�-��.��7 >/�� �R�KbKNN��]//c

��.� ��/�/� ���;������ d�R�+�e��f�]�'��R�IVbNNNbNNN�//#

g������U�������;���/+�� g�R�+�e��c�]�(�R�IVKbNNN�//f

:h�������� -��7�;���!'(���������/+���\���$�(_̀�i�&&�

5�+,��_̂

j/�� �R�kTN�l�]/f

=��-��-�,;��������U���-0�����/�����\��R�4*_'�/]-ĉ <3��-��R�+�e���e�j/�� �e���]�-�R�NWNKk�l�]/c
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