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Basic Wind Speed
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Attachment II

Ground Snow Loads lb/ft2

(From ASCE 7-05 Figure 7)
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GD-1 Commentary

This Commentary consists of explanatory and supplementary material designed 
to help designers, roofing contractors and local building authorities in applying the 
requirements of the preceding Standard.

This Commentary is intended to create an understanding of the requirements through 
brief explanations of the reasoning employed in arriving at these requirements.

The sections of this Commentary are numbered to correspond to sections of the 
Standard to which they refer. Since having comments for every section of the 
Standard is not necessary, not all section numbers appear in this Commentary.

C1.0	 Purpose
Studies of the aftermaths of Hurricanes Frances and Ivan in the fall of  
2003 revealed a need for better Gutter System design. SPRI developed  
this Standard in response to those studies.

C2.0	 Scope
While the Standard is intended as a reference for designers and roofing 
contractors, the design responsibility rests with the “designer of record.”

Installation requirements include installing a system that is designed and 
tested to resist the wind loads in accordance with G-1, G-2 and G-3. Testing 
requirements apply to the specific design of the system being installed

C3.0	 Definitions
Terms defined in this section appear capitalized and in Bold print throughout 
this document.

C4.0	 Design Considerations 

C4.1	 Wind Load
The Gutter is subject to both direct upward force from wind pushing 
up from the bottom and from eddy vacuum above. The Gutter, in this 
Standard is considered an overhang. 

C4.1.1	Design Pressure
GCp values in Table IV are for CORNER REGIONS.

In most instances, it should be more economical to manufacture a 
single Gutter design rather than one for perimeters and another for 
corners. Since the “corner region” could be quite large, (20–30 ft) little 
cost is saved by using a weaker product in the remaining edge.  
If only one design is used, it must, of course be the stronger one.  
This is the reason for providing Table IV for corner regions and not 
including the perimeter. Table I contains multipliers for designing at  
the perimeter when desired.

The designer is allowed to reduce the perimeter strength if desired, 
and factors are included in the /Standard to allow this.

For buildings height of 60 ft (18 m) or less, horizontal GCp = -1.4  
for a wall in the corner region and 1.1 between corner regions.  
(ASCE 7-05 Figure 6-11A). For an overhang, such as a Gutter 
System, GCp = -1.7 at the perimeter and -2.8 in corner regions. 
(ASCE 7-05 Figure 6-11B). Because corner regions are the most 
critical, design Tables IV are calculated for these regions. A multiplier 
is offered on Table I to calculate regions between corner regions. The 
entire Gutter System may be designed for corner loads. However, if 
there is a relatively large quantity of material between corner regions, 
it may be economical to supply two classes of Gutter System: one for 
corner regions and one for the remainder of the project.



ANSI/SPRI GD-1  

Structural Design Standard 
for Gutter Systems  

Used with Low-slope Roofs

Approved October 7, 2010

page 24

Resistance wind loads on the Gutter System depends not only upon 
the attachment of the Gutter System to the building, but also upon  
the integrity of the nailer or other substrate to which the Gutter 
System is attached. It is important to consider the load path from the 
nailer to the foundation of the building to assure proper wind load 
protection. The design professional or authority having jurisdiction 
should determine if the load path is complete and the appropriate  
Safety Factor is applied.

	 Topographic Factor
Refer to Section 6.5.7 of ASCE 7-05 if the height of the hill or 
escarpment is greater than 15 ft (4.6 m) in exposure C or D and  
60 ft (18.3 m) for exposure B. The intensifying effects of topography 
(hills or escarpments) are to be accounted for. Speedup over hills 
and escarpments is accounted for in ASCE 7-05 by means of a 
topographic factor, Kzt, which depends on the height of the building, 
the height and slope of the hill or escarpment, the distance of  
the crest upwind of the building, and whether the terrain is a hill or  
an escarpment. 

C4.1.5	Exposure Category
The terrain surrounding a building will influence the exposure of that 
building to the wind. See ASCE 7-05 for more detail.

C4.2	 Static Load (See Figure 6)
Static load per unit length is the weight of a Gutter, full of water. Plus two 
times the snow load to account for ice formation in cold climates. The factor of 
two is derived from Section 7.4.5 of ASCE 7-05.

C4.2.1	 Ice Considerations 
ASCE 7-05 Section 7.4.5 addresses ice build-up as follows:  
“…drain water over their eaves shall be capable of sustaining  
a uniformly distributed load of 2pf on all overhanging portions.” 

C4.3.1	Water Control
The purpose of this rule is so that water cannot flow behind the  
Gutter System and wet the building walls.

Figure 6 Static Load due to water in a Gutter
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C4.5	 Galvanic Compatibility and Resistance
Corrosion and strength should be considered 
in the choice of materials. This Standard 
focuses primarily on metal Gutter Systems. 
When plastic materials are used, corrosion is 
not usually a factor (although environmental 
deterioration must be considered); however, 
strength of the materials must be considered. 
Corrosive potential can be roughly predicted 
by knowing the placement of the two metals 
in the Galvanic Series. The farther apart  
the metals are in the Galvanic Series,  
the greater is this potential for corrosion.  
Metals adjacent to each other in the  
Series have little potential for corrosion.  
In Table V, the metals high on the list are 
defined as “more noble” and are “protected”, 
while those lower on the list are “less noble” 
and are potentially corroded. Frequently, 
the corrosion rate of “sacrificed” metals will 
be low, even if there might be a potential for 
corrosion. Normally, there will generally be 
little corrosion between metals that are close 
to each other on the list, however, when they 
are in contact; the higher of a pair will be 
protected by the lower even if no perceptible 
corrosion is taking place. For this reason, 
steel, being higher on the list than zinc will 
be protected by the zinc, which is “sacrificed” 
to save the steel. Fortunately, although there 
is a potential for corrosion between zinc 
and steel, under most conditions, the rate of 
corrosion is minuscule so that the zinc lasts 
many years while electrolytically protecting 
the steel.

Normally, pairs of metals such as aluminum 
and zinc or aluminum and stainless steel 
will show no perceptible corrosion between 
them, because of their proximity to each 
other on the list. On the other hand, pairing 
copper with zinc or aluminum or steel must 
be avoided because copper is far from them 
in galvanic potential and the potential for 
corrosion is great.

Even if metals are not in contact, care should 
be taken to avoid runoff from more noble 
metals (e.g. copper) onto less noble metals 
(e.g. Zinc.)

Table V: Galvanic Series2

More Protected

Platinum

Gold

Graphite

Silver

316 Stainless steel (passive)

304 Stainless steel (passive)

Monel

Inconel (passive)

Nickel (passive)

70-30 cupro-nickel

Silicon bronze

Copper

Red brass

Admiralty bronze

Admiralty brass

Yellow brass

Hastelloy C (active)

Inconel (active)

Nickel (active)

Naval bronze

Muntz metal

Tin

Lead

316 Stainless steel (active)

304 Stainless steel (active)

400 Series stainless steels

50-50 lead-tin solder

13% Cr stainless steel (active)

Ni –resist

Cast iron

Wrought iron

Mild steel

Cadmium

Alclad

Aluminum

Aluminum 2024

Aluminum 3003

Aluminum 6053

Galvanized steel

Zinc

Magnesium alloys

Magnesium

More Corroded
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C5.0	 Testing

C5.1.6	Stabilization 
Stabilization is necessary during loading to ensure that the specimen 
has reached equilibrium before considering a sustained load  
for a period of 60 seconds. As the specimen approaches its ultimate 
capacity, stabilization of the specimen will generally take longer  
to achieve.

C5.1.7
&
C6.1.6 	Loading

These test methods consist of applying loads on surfaces of a test 
specimen and observing deformations and the nature of any failures  
of principal or critical elements of the Gutter System. Loads are 
applied to simulate the static wind loading of the members.

A recovery period between increases in incremental loading is to allow 
the test specimen to attempt to assume its original shape prior to 
applying the next load level. 

The rate of sustained loading can be a critical issue when subjecting 
specimens to continuously increasing load until failure is achieved. 
Loading rate has little meaning in these tests because these methods 
employ incrementally increased loads sustained for relatively long 
times followed by brief recovery periods. This incremental method is 
more stringent than continuous loading because of the requirement of 
holding a load for 60 seconds. 

The Standard requires full-length specimens because end conditions 
of discreet sections of Gutter Systems can play a profound role in the 
failure mode of the materials.

C5.1.8
&
C6.1.7	Failure

Some examples of component failure that will not enable the  
Gutter System to perform as designed would be:

u	Full fastener pullout.

u	Collapse of a Gutter Bracket or Gutter Strap.

u	Disengagement of any component.

C5.1.10
&
C6.1.9	Precision and Bias 

These tests are new and to date, no studies of their precision and  
bias exist.
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GD-1 End Notes
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