VWhen "Skyhooks” Are Not Available

by M.J. Chow, P.E., and T. Popoff, P.E.

oostruction for a 23-

story midtown residen-

tial tower proceeded
smoothly untl the roof was
poured. A group of five Tth floor
columns then failed under the
dead load of the over-lying 16
floors and roof. The damaged col-
umns rotated and crushed, resul-
ting in column shoremng of as
much as three inches and up o
{wa inches of lateral mevement
(photo 17 All work stopped and
femporary emergency shoring was

reinforcing bars.

Phote 1) Columr damage included bucklad

crete found to be weaker than spe-
cified had spalled. exposing buck-
led steel reinforcing bars at the
columns with the most damage.
The remaining Tih floor columns
were intact and judged safe.
Contract drawings were reviewed
and column design loads obtained
from the structural cngineer of
record.

While designing the repair,
MRECE evaluated whether other
work could proceed while the
repairs were being performed.
Obviously, additional
lpad was nol permis-
sible above the dam-
aged columns until
TERAICS WEre com-
pleted, Furthermore,
the remainder of the
roof could not be con-
structed unfil the com-
hined strength of
temporary suppors
and repaired columns
were adequate Lo sup-
port design dead
loads, Other work on
the building that did
niot increase load on
the damaged columns

installed to support the &th Moo
slah.

Besides the safety issucs,
there was a severe potential im-
pact on the cost and timely com-
pletion of the project.

Mueser Rutledze Consulting
Enginecrs (MRCE) was called in
toy design a repair scheme that
would minimize the effects on
constriction cost and schedule,
Tmitial investigations conlirmed
that the tops of five columns hid
failed for lengths varying between
a few inches (o a few feet. Con-

or interfere with
repairs was allowed w proceed.

The repair scheme limited
most of the temporary load trans-
fer system to the Tth Toor: there-
fore, the use of shoring down 1o
the foundation level was unneces-
sary. As a result, sub-contracior
work below the Tth floor was able
to continue throughout the repair
period.

MRECE designed the repairs
over the weckend following the
failure; remedial work starmed
Monday morning. Each damaged
column was repaired using the

Photo 2: Transfer beamijacking
post system.

sound portions of the existing
struclure a5 support for the stecl
jacking frames. Steel posts and
hydraulic jacks were sat between
stee] load transfer beams to carry
loads of 300 tons around the
damaged pan of each column 10
sound structocal members. Dam-
aged ponions of the columns were
removed after the loads were
jucked onto the transfer beam/
jacking post system (photo 2,
Twir ditterent répair schames
were developed to replace the
damaged concrete. Al two col-
umns, as much as cight inches of
dumaged concrete was removed
and replaced with 3000 psi con-
crete. Al the three other columns,
where a few feet of damage had
occurred, the damaged conerets
was removed and replaced by
steel columns {photo 3). The



replacement sieel columns were
then-cncased in concrete,

During the repair, uncxpected
cracking of concrete necurred at
the base of one column, Asa
result, the repair scheme was
modified to transfer loads through
the 7th floor slab to sound
concrete of the 6th Aoor column.
Mo [urther cracking occurred once
the transfer was made:

Adter the repair concrete
developed sufficient strnegth, the
toad 1 the transfer beamfjacking
post system was released and the
stec] jacking frame was removed.

The repair concrele strength
was checked by lests complated
priar e the execution of critical
stages of the repatrs including
jacking loads anto the transfer
system, concreting the remainder

of the roof, continuation of ather

construction above the
repaired columns an
the release of load in
the jacks.

Fallowing design,
about ane month was
required o construcl
and jack the load onto
the transfer system,
and complote the
column repairs. An
additional week was
required for the repair
concreteto develop
sufficient strength to
permit unloading of the
transfer system and
removil of the tem-
porary supports, W
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