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Roof Collapse Averted
A simple framing error almost led to a total building failure

BY DARREN TRACY, P.E.

e recently replaced the EPDM (rubber) roof membrane

on a single-family home with a shallow pitched roof.

At 30 years old, it had lived a good life and served the

house well. Our roofing subcontractor suggested we

install asphalt shingles instead of rubber. I was not a
fan of this idea because of the shallow roof pitch (2:12; this is the
minimum required by many shingle manufacturers), until I saw
the price differential.

This is a rental property. My wife and I became landlords by
default. We own a small construction company, and we needed a
place for our employees to work so we did not have to lay them off
between jobs. We saved and scraped together enough money to
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buy a cheap fixer upper. Because we are on a tight budget, we pro-
ceeded with the shingle installation, installing an ice and water
barrier membrane on the entire roof for added protection.

When the old rubber roof membrane and protection board were
removed, I noticed undulations in the roof plane. These are visi-
ble in the inset photo above. Much of the plywood sheathing was
loose and needed refastening as well. No sheathing clips were used
when this home was constructed, probably in the 1960s or 70s. I
also noticed a slight dip in one part of the ridge. It wasn’t signif-
icant and a layperson may not have noticed it, but a carpenter
tends to notice these things as a natural response to years on the
job trying to make items plumb, level, and square.

JLCONLINE.COM

Koeu| usiiseq Aq sojoyd



One sign that something was wrong was a slight dip in part of the ridge that was visible from the exterior when the
roofing was stripped. Inside the attic, the problem was much more apparent: One ridge board had dropped approximately
13/4 inches (1). Along the ridge board, some of the rafters had pulled away (2). Remediation began with jacking the ridge
board back in place (3).

Initially, the author cut temporary support blocks from 2x4s and posted them down to a center bearing wall (in line with
the center girder supporting the first floor) (4). The final solution was to build a short wall, starting with top and bottom
plates (8), then jacking the top plate up as much as possible to push up any rafters that had dropped down (6), before
infilling with short studs.
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ROOF COLLAPSE AVERTED

The framed wall that supports the rafters (7) is put together with screws—installing those proved much easier than trying
to swing a hammer or use nail guns in the tight attic space. For good measure, the author shimmed any remaining gaps

between the rafters and the ridge board (8).

Rafters abutting a header at the block chimney had dropped (9). We jacked those individually (10) and attached the rafters
to the header with joist hangers (11).

INVESTIGATING THE PROBLEM

I decided to take a closer look in the attic, so I got as skinny as I
could and shimmied my way into the shallow attic space. It was
a good thing that I did! To my astonishment, the ridge board had
dropped in some locations, and many of the rafters were pulling
away from it.

If photos 1 and 2 (on the previous page) don’t get your attention as
abuilder, engineer, or landlord, nothing will. The roof was in immi-
nent danger of collapse had it been loaded with shingle bundles. Al-
most certainly, the roof would have collapsed during the upcoming
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winter season, especially considering that snow tends to stay on a
shingle roof versus sliding off a rubber roof. In fact, snow sliding off
the rubber roof may have saved this roof from previously collapsing.
The ground snow load in this area is 50 pounds per square foot.

Some of my consulting work as a licensed professional engineer
includes inspecting structural concerns flagged by a home inspec-
tor during the property sale process. Occasionally, I will see this
type of problem. What is particularly interesting about this project
is how close the roof was to collapse, not to mention that I (and my
wife) own the building.
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ANCILLARY WORK

Where sheathing was completely loose and needed to be replaced, we
took the opportunity to add cellulose insulation (photo, top left). Note:
This end of the house has a cathedral ceiling with insulation between the
rafters. It was designed, in fact, with a ridge beam. The exterior walls in
this area did not spread.

A good way to work with small quantities of bagged cellulose, in lieu
of renting a blowing machine, is to place cellulose clumps in a plastic
bin. Fluff the cellulose by mixing with a large drill and masonry mixing
beater (photo, top right). Transport the fluffed cellulose to the roof in the
plastic bin. Have a couple of bins handy so one person can be placing the
insulation on the roof while another person mixes. It works great.

We also increased soffit ventilation where we had access (photo, above).
The existing ventilation consisted of 1-inch-diameter holes drilled in the
plywood soffit with perforated vinyl soffit below. This was inadequate. For
this roof, code requires 1 square foot of ventilation for every 150 square
feet of roof area, per IRC R806.2. We proceeded with some chain-saw
carpentry and cut large openings in the plywood soffit. —D.T.
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THE CAUSE

The ridge board dropped and the rafters pulled away
because the exterior walls moved outward. The lateral
forces induced by the roof load on the exterior walls
were greater than the structure could withstand.

Even though the structure has rafter ties (ceiling
joists) installed appropriately to resist lateral forces (see
“Raising Ceiling Joists,” Jan/19, for more detail about raf-
ter ties), the lateral loads were too great for the structure
to withstand. Because a roof with a pitch less than 3:12
provides too much lateral force on the exterior walls, the
IRC stipulates that the structure shall be designed as a
ridge beam versus a ridge board (R802.4.4).

The difference between a ridge beam and a ridge
board is that a ridge beam is designed as a structural
member to carry roof loads, whereas a ridge board is a
spacer and facilitates rafter installation. It also func-
tions as a nailer for the roof sheathing. Many old houses
I have worked on have no ridge board at all. The apexes
of the rafters simply abut one another.

THE SOLUTION

This is what we did to solve the problem: We jacked
the ridge board back up in place with a 2-ton hydrau-
lic jack. In this case, there was a first-floor partition
directly below the ridge, so we blocked up from the
partition wall and jacked the ridge board back in place.

A good boss shouldn’t ask their employees to do
anything they wouldn’t do, so I was the good boss and
crawled into the small attic space. Our employee, Brett,
worked the ground, cutting lumber to length and feed-
ing it up to me in the attic. To make the space as work-
able as practical, I placed 2-by-8-foot sheets of 1/4-inch
lauan on top of the attic insulation and ceiling joists to
provide “crawl space.”

The first-floor partition that supported the new
framing was directly above the center beam in the base-
ment. I ran some quick calculations and found that the
existing beam and footings were capable of handling
the roof load from our newly created load path.

In summary, we converted a ridge-board design to
a quasi-ridge-beam design with a framed wall func-
tioning in place of the beam. Although the repairs are
not perfect in terms of aesthetics, they are functional
and work for me. Had this been a project for a paying
customer, I may have made it prettier. With some mea-
sure of irony, one of the most dangerous structures this
engineer has ever inspected has been his own property.
Thankfully, disaster was averted.

Darren Tracy, P.E., owns West Branch Engineering, a con-

sulting firm, and West Branch Inc., a construction firm, in
Saratoga Springs, N.Y.
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