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Refer to my report dated July 13, 2016 for the background on this project. After the roof -
structure was lifted and stabilized, and after some sheathing was removed to allow inspection of -
the interior connections, I made a second site visit on August 3, 2016 to evaluate the structure
and make additional structural repair recommendations. This letter is a summary of my

recommendations,

Rafters

The rafters are 6” cold form steel (CFS) C-shapes at 16”. The rafters themselves were not
damaged and can be re-used. Some inboard and outboard connections have been damaged and
will need to be repaired. At the inboard end cach rafter is conuected to a wall stad with two
screws. At several rafters the screws were sheared in two and the roof has fallen up to 2. This is
apparent from the photographs. I recommend these rafters be lifted to their original location
(using the existing top of drywall as a guide) and attached with (2) #10 screws. Faces of rafters
and wall studs must be tight together, and screws must be long enough to penetrate minimum 3
threads through the connected faces. In addition, I recommend that all remaining rafter-to-stud
connections within the affected area (approximately 40° of roof}, regardiess of whether the
original screws appear to have been damaged, be secured with (2) additional #10 screws.

Ceiling joists

The ceiling joists are 3%4” CFS C-shapes at 16 attached to CFS track at both the building wall
and the steel HSS beam. All joists and track can be re-used. Irecommend attaching each joist to
the track with two #8 screws — one in each flange. '

Some ceiling joists are not seated fully into the track at the building wall. See photo. This may
be the result of the collapse, and this condition may be corrected after final adjustments are made
on the position of the roof, as described below. If this is not corrected after final adjustments, the
ceiling joists should be attached to the track with 54 mil steel clip angles with two #10 screws in
each leg,
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Fascia

The fascia is framed with 6” CFS C-shapes @ 16” and was originally plumb. At the center of the
affected area, where the masonry column was destroyed, the distortion in the fascia is greatest
and the top of the fascia leans outward approximately 1%4”. This distortion should be corrected
as described below, and after the fascia is in proper position all fascia-to-rafter connections
should be secured with two #10 screws. These screws are in addition to the existing screws.

-Distortion

The roof has been lifted back to approximately its original location, but some additional

adjustment is necessary for proper alignment. Some rafters have dropped and the fascia is not

plumb at this time. I recommend removing some sheathing — both OSB roof sheathing and gyp

board ceiling — before trying to re-position the structure. I do not think it is necessary to remove

all the sheathing. I think it will be most beneficial to remove sheathing at the CFS connections. I

think the sheathing in the field of the framing members can remain and it will serve to keep the

C-shapes in proper alignment. I approve of how this has been done at the ceiling where a narrow -
strip of drywall ceiling has been removed along the building wall. Be careful when removing the

roof sheathing to not damage the flashing at the building wall.

+_Screws should not be installed until the roof, ceiling, and fascia are properly aligned. -

Aluminum storefront system

The north door to this vacant tenant space cannot be opened at this time. It appeats the door is
stuck in the frame, and the jamb (latch side) of the frame may be under corpression. The space
has reportedly been vacant since the building was damaged by a tornado in July 2015. Tt is not
known when the door began having problems. It seems unlikely that the collision on July 12,
2016 caused the malfunction because a steel beam is located over the storefront system to
prevent any load on the door frame. I recommend contacting a supplier/installer of such
storefront glazing systems for repair recommendations.

Steel beams _ :

The 2 steel roof beams (HSS 8x6) that dropped have been lifted to approximately their original
positions. Based on laser measurements we took on August 3, 2016 the beams are %” out of
alignment at this time. At the missing column, the north and south beams are 17 and %" too far
to the east, respectively. Both steel beams can be re-used. These beams should be re-positioned
prior to re-connecting all the CFS members.

The south beam was damaged by the collision when the anchor bolt was pulled through the
bottom flange. 1recommend the distorted flange be heated and pounded in so it will sit flush on
the masonry. See the attached detail for a connection that does not require welding.

At the north end of the north beam and at the south end of the south beam the anchor bolts were
probably bent and stretched when the roof collapsed. The prying action on the anchor bolts
probably yielded the steel, resulting in some minor loosening of this connection. I recommend
tightening up this connection by tightening the nuts at these 2 anchor bolt connections. If the
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nuts cannot be tightened [ recommend the connections be shimmed as necessary and .th'en welded
tight to eliminate any slop. Any shims used should be steel.

Masonry columns _ _

I recommend the load-bearing, masonry column be re-constructed to match the existing columns.
Refer to the attached detail. The original construction did not include anchor rods between the
masonry column and the footing, and my calculations show that no anchor rods are necessary
because of the great weight of the masonry column and the minor uplifi loads here.

~ David A. Dorau, P.E%, el
Principal W w9016.08.10

Ty

encl.  photos (4), details (3)
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Photo 1 — daniaged'raﬁer-t-s'tud connection

Note rafter is pushed %

Photo 2 — damaged rafters
between drywall and studs
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into drywall.

(foreground) and undisturbed rafiers
that is present in background but not
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(b_acgr_ound). Note the gap
in foreground,
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Photo 3 — ceiling joists at track at building wall ‘Note insufficient bearing. Note screws were not -
installed in both flanges. . R :

7k

Photo 4 — fascia, rafter, and ceiling members
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ANCHOR ROD, REF. DETAIL 2—/
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24"X32" CONCRETE MASONRY
COL. W/ SOLID GROUT IN AALL\
4 CORNERS, FULL HEIGHT

24"

SALVAGED CULTURED
LIMESTONE BASE (3 SOLID
PIECES)
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/ EXIST'G HSS 8x6 BEAM. PRIOR TO ATTACHING
EXIST'G 6" CFS STUDS @ 16" THE BEAM, CORRECT ANY DEFORMATIONS IN
BOTTOM FLANGE BY HEATING AND POUNDING
NUT AND LOCK WASHER, _ EXIST'G 3.5 CFS STUDS @ 16"
SNUG TIGHT _\ ) /
4"x4"x1 /2" STEEL PLATE W/
3/4°% HOLE IN CENTER_—\

18" MIN.

1/2" THREADED ROD W/ NUT —
TOP AND BOTT

LA
WELDED NUT OR HEADED —

STUD Lo NOTE, THE ANCHOR BOLT CAN BE GROUTED
//7 AFTER THE BEAM IS SET IN PLACE. THIS
GROUT CORNER CELLS SOLID PROVIDES MAX. ADJUSTABILITY. SEE DETAIL 3.
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32”

- SOLID GROUT IN CORNER
4 ' / CELLS
o \TEXTURED CMU IN RUNNING

y BOND TO MATCH EXISTING

STAN :)ARD © COLUMNS

24"

00

1 DE

,\—Bxs PRECAST DECORATIVE HINT: REMOVE THE CENTER

WALL OF THE CMU, TOP 2
INSERT (SALVAGED) COURSES, FOR GROUTING

DECORAT|VE AFTER THE BEAMS ARE. I

MAS-— CROSS SECTIONS
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