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A survey of possible field modifications for tilt-up construction projects

BY JIM BATY AND JIM NESS

he tilt-up concrete construction method provides
great design flexibility. Of course, to fully and
successfully use this flexihility, a designer must
have a working knowledge of how tilt-up buildings are
constructed. This knowledge will be essential during the
deslgn phase and construction phase as well.

Why? Because even the most experienced contractor
will encounter situations that require ongoing coordination
with the design professional, and such coordination
issues will require rapid resolution. To help speed the
process for others, we've outlined solutions to a few
challenges we've encountered. Although they obviously
can't be considered complete, we hope these outlines can
serve as starting points for discussions within and
between the design and construction teams.

PROBLEM TO PROGRESS
Foundation element is mislocated

Have a structural engineer check the element under
the eccentric load. It's possible that the flexural strength
and the soil bearing pressure will be within acceptable
limits, allowing construction to continue without delay.
If the results of the initial check are outside acceptable
limits, removing and replacing a foundation element is
always an option, but modifying the foundation element
is usually more economical,

If the mislocated foundation element is a continuous
footing, it can be widened to minimize the eccentricity
(Fig. 1). This will probably require additional excavation
and will definitely require the installation of supplemental

reinforcing bars to tie an extension to the existing footing
(Fig. 1). Note that soil, release agents, or unsound
material should be removed from the face of the existing
footing and that the holes required for the reinforcing
bars must be cleaned per the adhesive supplier’s
instructions before installing the bars.

If the mislocated element is a drilled shaft, it's necessary
to check the bearing area for the panels as well as
bearing pressure and bending in the shaft itself. If only
the bearing area for a panel is below acceptable limits,
then a second shaft (Fig. 2) or an adequately anchored
cap (Fig. 3) can be installed (the latter solution may
also be used to repair shafts damaged by high
concentrated loads).

If the soil bearing pressure or bending in the shaft are
outside acceptable limits, then two additional shafts and
a grade beam will typically be required. If panels have
already been installed, the new shafts will have to be
installed inboard and outboard of the wall panel (Fig. 4).
Note that the concrete in the drilled shafts and grade
beam must be allowed to gain strength before allowing
the panels to bear on the new foundations.

Top of footing is out of tolerance

ACI 117-06 specifies that the top surface of foundations
can have vertical deviation from the design elevation of
+1/2 in. (13 mm) and -2 in. (-51 mm).l Designers will
typically detail a 1-1/2 in. (40 mm) gap between the
footing and base of the panel, with the intent of ensuring
the grout will be no less than 1 in. (25 mm) thick and
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Fig. 5: If the top of the footing is too low, it can be salvaged with
an extension

If excessive or locally high settlements occur at a panel
footing, the panel could lean. Qut-of-plane movements
can create eccentric loading on roof and foundation
elements. In-plane movements can cause panel-to-panel
joint widths to vary over the panel height. Neither
condition can be ignored.

When settlement is found, the contractor should
contact the structural and geotechnical engineers
immediately as well as review the panel erection
sequence to evaluate changes that will allow construction
to proceed away from the affected areas. The geotechnical
engineer should test the soil at the problem area and
determine the bearing capacity, and the structural
engineer should check the foundation design to see if it
can accommodate the soil capacity. Corrective actions
for a footing could include:

B Widening or adding footings;
B Using compaction grouting or soil jetting; or
B Removing and replacing footings.

Corrective actions for a drilled shaft could include:

B Installing additional drilled shalfts;
B Adding footings; or
B Shifting the building.
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Fig. 6: Expansion anchors can be used in place of omitted or
mislocated embeds: (a) panel-to-panel connection at corner; and
(b) roof joist connection to wall panel
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Movement of casting slab

The quality of a tilt-up panel is a function of the quality
of the slab-on-ground. On rare occasions, the contractor
may observe slab movement, cracks, or depressions in
the slab prior to casting the tilt-up panels. It's important
to determine the cause of the movement and replace
damaged sections of the slab. Until then, the panels
should be cast only on undamaged slab sections.

Reinforcing har installation errors

As part of the normal quality control process on a
tilt-up project, the contractor may discover that the size
and spacing of the reinforcing bars in a panel aren’t in
compliance with the contract documents. If the concrete
hasn’t been placed, it's possible to add bars, but it may
be better to simply remove the reinforcement and install
the correct bars. In either case, the schedule will make it
important to use materials that are already on site.
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If the error is discovered after the concrete has been
placed, the engineer of record will need to check the
panel for in-place loads, and the specialty engineer
responsible for design of lifting hardware and bracing will
need to check the panel for erection loads, Timber or
structural steel stiffeners (strongbacks) may be required
to reinforce the panel during erection as well as in
service, so coordination is important to avoid delays
and duplicate effort.

Cracking

When cracks are visible in the panels before erection,
the likely cause is shrinkage. To minimize future
occurrences, it’s prudent to use the same precautions
that would be used to prevent shrinkage cracking in a
slab-on-ground. Fortunately, remedial work is rarely
required, as these cracks will usually be on the interior
surface only.

Flexural cracking during erection can, however, be a
major issue. The structural engineer should be consulted
to confirm the cause, effects, and possible repairs.
Because the cracks will be highly visible after precipitation
and because they will be significant aesthetic issues
when sand-blasting or acid-etching is used to produce
an architectural finish, the architect should be consulted
as well. If the cracking creates significant structural
or aesthetic performance concerns, a new panel may
be required.

Miscellaneous installation errors

Openings and connection embeds may be the most
common items inadvertently omitted from panels.
Perhaps they weren't completely coordinated on the
construction documents; perhaps they were late
additions to the construction documents; or perhaps
they were simply overlooked during the production of
shop drawings. To prevent future occurrences, it's
important to find out why, but the immediate concern
is fixing the problem.

If a window has been improperly located, the architect
will need to evaluate the design impact. If a new window
opening must be cut (as is often the case), the structural
engineer will need to evaluate the structural effects and may
require the installation of structural steel to carry roof
or wind loads.

If an embed plate or anchor has been mislocated, the
contractor should contact the structural engineer with
proposed solutions. A common solution is to install
a new plate using expansion or chemical anchors
(maintaining proper clearances and edge distances). The
required connection can then be made directly to the
added plate or indirectly through a secondary structural
steel element (Fig. 6).

Another concern is a “popped” embed, normally
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caused by movement of the panels during construction
or by poor consolidation of the concrete around the
embed. After determining and eliminating the source of
the distress, it's often possible to inject epoxy at the
cracks near the embed. If the cracks are too large to be
repaired using epoxy, it's prudent to install a new
connection adjacent to the damaged embed.

COORDINATED WORK

It’s in the best interest of all members of the design
and construction team to plan and coordinate well.
Although it's never pleasant to discover that corrective
actions are required, it’s important to resolve them
rapidly but safely.
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