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standard for many years. Historically, these 
roofs were formed into pans from sheets of 
metal, and the side-laps were formed into 
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Historically, these roofs were 
formed into relatively small 
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that were interlocked into 
place and soldered to provide 
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prevent water penetrations 
from hydrostatic water pres-
sure common to low-sloped 
roofs. Figure 1 is an excerpt 
from Roof Design and Practice 
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details.
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Figure 1 – Excerpt from Roof 
Design and Practice.



sloped applications. Metal 
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Hydrokinetic roofs are also referred to as 
steep roofs. Generally, hydrokinetic roofs 
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Standard Test Method for Water Penetration 
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covers the determination 
of the resistance to water 
penetration of exterior metal 
roof panel system sideseams, 
endlaps, and roof plane pen-
	�����
�� ��	
� �� ��	��#	��
static water pressure head is 
applied to the outside face of 
the roof panel.
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intended to evaluate water-
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details. These systems are 
also referred to as hydro-
static roof systems.
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slopes for metal roof panels shall 
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1.  The minimum slope for lapped, 

nonsoldered seam metal roofs 
without applied lap sealant shall 
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2.  The minimum slope for lapped, 
nonsoldered seam metal roofs 
with applied lap sealant shall 
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water pressure in order to function as low-
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circumstances when they will leak as a result of hydrostatic 
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Types of Low-Sloped Metal Roofs
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	���� Figure 4 shows examples of 
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Figure 4 – Examples of three common types of metal panels.

�������&�
�'��"%�(%�)�����#���(���������%�����%������



Figure 6� ��� �
� 	�����	� �� �� ���
��
��
seam T-panel roof, which is sometimes 
referred to as a symmetrical T-shaped ver-
������ �� �� ����� ��
	�� ��!��	�� �
��
����
�	���
��  	���� �
�� 	����
��	�� ��	� ��	�� ��
����
��
������
���	��	���
�� 	��"������������
 	��������	�����	���

Figure 7� ��� �
� ����������
� �� �� #	���
�	��	�� ����	4����� �� �	���$� ���
��
��
seam metal panel roof. This is the standard 
���������������	4������	������
	���

��	�	� ��� �
��	�� ����	� �� ����	4�����
���
��
���	��� �	���� ��
	�� ����� �����4	��

�� �
�����	��	�� �	���� ��	� �
�����	��	��
����	4��������
��
���	���������	�����-
kinetic roofs, and seams typically do not 
�		��/�����9512"���	����
������������-
��������	���������3�����	�������
���������#-
����������
���
������	��������	�������������
withstand hydrostatic water pressures with 
�
�� �
�����	��	�� ���
��
���	��� �	����
panels. Figure 8�����
�����������
�����
����
���������
�����	��	�� ����	4��������
��
��
seam metal panel.

���������	
������������������������
Metal Roofs

/�� ����	�� � !	"� ��	�	� ��� ����	���
�����  	� �	�����
�� �� ����������� ���	��
��	����	� �
���	���� 	���	�� �
� ������	��
���������
�"� ������ ��	� �	#
	�� ��� ���	��
�	��� ���
� 8&59�� ��	� /���� ���
����� �����
applies to metal roofs requires metal roofs 
���	��������	���	
	�����
���	
��� �	��	��
in 6 inches of water for six hours. Below is 
�� (�����
� ���� /���� �95D2� �	���� �
��
��	� �	��� ���	���	�� ����� ��� �� ������� �	���
that simulates conditions that may occur 

�������	����������
���	����
��
�	
�	"�
��
�����!	
� ���
�� �� ����
�� ��	� �
�� �
��
events. 

6�� � )��	���	
6�5�� �	�!	��
���	���
�����	�����

or construction that is not 
normally a part of the typical 
��
	�����	� ���

�� � ,�	� VJ=�	
� ������	
����
 ��$	�����
�� ��� �!���� �	"�
the test panels at the side 
������ ��
� 	� 	
��������� ��
form effective side seals.

� � ,�	� EJ,
����	
�
�� ���-
tic compounds or pressure-
�	
����!	� ���	�� ��
�  	� ��	��
effectively to seal the test 
��
	�����	� ������	�������-
 	���

� � ,�	� DJ��	� �	���	�	�� �	����
 	��		
� �	��� ��
	�� ��	��-
�	
� �
�� �	��� ���� 	�� ��
not have to duplicate actual 
 �����
���	���	�	���	�������

6�9�� .��� ��	� �	��� ��	���	
� ��
���������	���8��
���DV�����
of water pressure head. 
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temperature water is recom-
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not impede the determina-
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������	�� �	�$��	�
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inside face of the roof panel 
specimen.
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Wind Uplift Issues With Low-Sloped 
Metal Roofs
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Figure 13 – A design with no end laps or fasteners penetrating the envelope.

Figure 14 – The rotation of a trapezoidal panel during a wind event.
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Valleys
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Wind Uplift
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