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Design and Construction
Considerations for Prestressed
Goncrete Structures

ith the increasing use of prestressed concrete in buildings, this arficle is fimely.
Most consultant engineers are not familiar with presiressed concrete design and
are happy to leave it to the specialists. But more knowledge about prestressed
concrete can go a long way towards ensuring that the owner's interests are properly
safeguarded if problems do crop up. The following considerations should be looked into
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RESTRAINING WALLS

Adverse effects of restraining walls should be
token into account when prestressing is applied.
Wembers under compression due To prestressing
will comtract and, if prevented by stiff walls, tend
to crack especially when such walls are locared
towards the two ends where stressing takes place
Figurel [11. Favourcbly ploced wals locoted
towards middle of building as in Figure 2 (1] will not
inferfere with the free contraction of prestressed
meroers. Otherwise most of the prestress will end
up in the walls rather than the members they are
supposed to precompress. Figure 3 (1) shows crack
pottern in prestressed slob in o bulding with shear

walls unfavourably positioned.
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Figura 1: Unfavaurabla arrangemant of restiaining walls
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Figura 3: Crack paffarn for presfrassed slab with unfavaurably
Dacad walls

BASEMENT WALLS

Where bosement wialls are present, slabs and bearrs
should not be prestressed (2] without toking into
account the stiffness of the walls. As such, wdls are
relatively stiff compored to the flexural memibbers. They
tend to attroct most of the the prestressing force and
distress will show Up later inthe flexural rmemibers which
end up with only a froction of the infended design
prestress.

POUR STRIPS

Howewer if unfavourakle location of shear  and
basement walls 5 inevitdble, then the judiciows
plocement of pour strips Figures 4 & & may overcome
the dbovernentioned diversion of prestress to the
stiffer wdlls. Pour strips are gaps leff between two
regiors of prestressed slabs which are concreted affer
contraction due to prestressing and preliminary drving
shrinkage has token place.

If pou strips are not provided, then more
prestressing will be reguired where restraining shear
walls are countering the effective prestressing of the
slab Figure & (1], For such cases, o cerfain amount
of previous experence wil prove invduakle when
deciding how much more to provide.

OPENINGS IN PRESTRESSED SLAB

Openings in prestressed slabs are areas of discontinuity
which ore prone tfo crocking. Figure 7 (1) shows that
terrninating all tendors af the edges of the opening
will prornote crocking whereos overlopping of tendors
will help to inhibit cracking.
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Figura 4: Pour strip
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Figura & Mzeamant of powy stiips

OFENINGS IN FRESTRESSED EEAMS

Although openings in pestessed beoams o not recom mended.
there are times: when this connot be ovoided. Cumenthy openings
inreinforcedconcete beoms ae wel eseached (3. (4] - (8] ond
pubished investinotiors into openings in prestiessed beams oe
comparctively scoce [a). [7). Abddlo et al. [8]. [8] howve poposed
o method for checking the strength of prestressed beoms with
openings which ore modifed fom thot poposed for einforced
concrete beams (4] [8 by toking the effect of prestressing into
occount. A simpler method howewver iz desirable os this method con
bhe rather ime consuming. Cumenthy the outhos o worling on o
quicker approozhto this problem.

FRESTRESSED EEAMS ON COPREELS

Thereis o needto consider hoim ntal forces ond possible mowvement
of beaing pod o continuow controction s expected due to
prestiessing ond shinkoge effects. Design of reinfoced concrete
corbels & o stroghtforword thing [8) but for prestresed beoms.
shomening of the beam ond hofzontd forces due to controction

need to be estimoted ond tolen info occount in the design.
Impoper posiioning of the beoing pod moy be exocerboted by
controction cnd will resdtin spdling of concrete cover ot the foce
ofcorbhel in mony instonces.

& POUND SLAES

Prestiessing of gound slob ond beoms needs to be corefully
evduoted os the restroning effect of the gound. pile cope oreven
piles nee d o be evduoted. Indiscimincte opplicotionof prestiessing
moy leod to much of the prestressing ending up in mem bers other
thon those intended Figure 7.
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Figura 7

STAGE STRESSING

Thiz is nomdly eguied for tronsfer beams. Dependng on the
num berof storew supported. the tronsfer beom nee ck to be stressed
instoges and definitely mane thon once. Of couse it costs less to do
it fewertimes. But in doing a0 take grect core ond ensure occurocy
in estimoting the octudl building loods. | iz o misconcepfion thot
overestimating the bulding loods will result in o "%ofer desion. This
m oy be true forreinfoced concete buldings but its not necessanly
true for prestressed buildings o5 o greoter lood moy ieguie o higher
prestiessing force which. if comed out. can coue crocking i not
countered in octudlity by the expected heovierlood.

CURYED FRESTRESSED EEAMS

Beom: curved on don ae s wceptible to tosion from prestiessing os
the tendon in the beam wil opply on eccentic rodicl force about
bheom’s centroid: giving dse to tosiond moments which. if ignored

howve been known to cowe beam folure in certain instances.
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cannot be overstiessed. Accurote measuement of tendon elongotion and com paison
with predictions are crucid in detemining if stressing hos been canied out propedy ond
thatewendhing iz going occording to plan. Any discrepancy con be attibute dto o wvonety
of ieosons : Foulty jocks. bre okoge of te ndons leckone of gout info ducting. ove stressing
ond understressing. Such occumences need to be fully ond thomoug Ry investigote d till o
sotiz focton: explonotion s obtoined. Otherwise it moy spel dis cster.

CONCLUSION

The obowe foctor offecting design of prestesed beams are not com prehensive
or exhoustive, Whot we hope foris that it will lead to more aficles. The exchange ond
shaoring of info m otionknowledoe in this areois alwoys considered the exclisive pundew
of speciclizts. W
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