Hollow Core




What is “Precast” gemerauv ¢

o Is an object or a material that is cast n ibs

final shape or form,

o There are some advantages and disadvantages
of Precast. People find it economically better
and less of a hassle to have particular parts

of a building already composed.,
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Elements of Precast

Elements

o Slabs
o Reowmws

o Crirders

o Columinsg

o Wall Panels BATE stadium a Belarus
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Spans for Solid Slab

A solid slab has two ways that help it stay stable, they are bearing walls
and beams. Bearing Walls are the least expensive for slabs that are of short
spans and Light loads. Its popular for apartment buildings and hotels,

basically uniform and regular size spacing.

Dimensions

o It can span up to 22’

o Width optinum: g“-12"
o Span/depth ration: 1/40

& Min, Frodm‘:&d d&FEh: 37

& Max, Produa&d d&PEh: &”




Construction of Solid Slab

The comstruction of a solid slab doesnt tale long porticularly Usually they are
used for small spans and they have very simple formworl, easy customizable
shapes, The formworlk is kemporary for the pouring of conerete to create the floor
slabs. The reinforcing system for a slab contains a large number of smaller top

and bottona bars distribubed evenly across the entire widkh,

The cost of solid slab
cie.pe.v\ds on how Llong
the sktructure stays wp
tE'lL be less expensive
and many materials
wont need ko be used as

nauch,




Flexibiliby of the System
Diversity of forms Available

o Customized
pb&e&s, sLzes,
and shapes can ]
be creaked in
many cases to
meet speci.fi.c

program nakie

needs,




Comwparisoin
Solid Slab Hollow Core Stab

When the depth of a solid slabp A hollow core slab increases the
increases past o point thabt is e.ﬁit:iem:j of the structure, IE is
standard bthe extra weight is reinforced unlike the solid slab with
spread against the spanning what we call prestressing stramds in

nenaber, both Ehe &op and bokkowm,




Solid slab vs. hollow core slab

PRECAST CONCRETE SOLID
AND HOLLOW CORE SLABS

SOLID FLAT SLAB

COROROROROR

HOLLOW CORE SLAB

This chart is for precast concrete
solid flat slabs and hollow core
slabs. For light loads, read toward
the right in licated

heavy loads

0 The open areas i

chart are for slabs with an added
sitecast concrete topping only. The
solid areas are fwr either topped
or untopped slabs

dicated on the ch

slabs alone 'h".T';"‘.'}'.i_

(& El It I V\." ol T_!_-'» JiI

ddi 2 1n .JJ mm) to the indicaled
depths for preliminary design. See
the facing page for furll inf
mation on the use o

pIngs
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o Hollow-core slabs are used predominantly for floor and roof deck
components for various structures including mulkifamily housing,

hotel and condominiums, office buildings, schools, and prisons,




Solid slabs are used as skrucktural decke components similar ko hollow-core slabs.

They can be made in a long-line pretensioning facility and reinforced wikh
prestressing strand or cast in individual forms with either prestressing strand or
conventional reinforcing bars. T hey are bypically cast i the same position as used
i the structure.

Slzes can vary to so&tsfwj the structural requirements.




Stzes, PH«\ ; and s P&M

SFM\ naxivaur: 457 w»m J :

Wid&ks: 2-""‘0”, 3!_4_”} 4.}_°ﬂ} g.a_off
Span/depth ration: 1/40

Mininum Fradute;ci cie;‘aEh: &7

Moxinaum [arod.m:ad de;'a%hzlz”

Holow-cove plank. Phalo: Molin Concrale Products C:




Conskruction kime and Cosk

For Hollow core the ktime of Prmdm:&iou of Hollow core is in roughly 24 hours, It

is very simple to produce this slab because the same malerials, workforce, and
energy is being used. It is completely automated.
The Cost per square foot topped is $7.31, and the cost per square foot untapped is

$6.2%.
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There is an abundance of finishes for architectural precast concrete, giving the designer
a side choice. The process in adding a finishing to a precast slab of solid slab and

hollow core is
s Prior to casting
s Before hardening

o After hardening




Prior to Casting

1. Smooth finishes

This process is simply used by nonporous form such as fiberglass, steel, sealed plywood,

overlaid plywood, or sealed concrete.

2. Textured finishes

Liners such as rubber matling, textured fiberglass form, rough sawn wood, or anything

Fhalk appears Fextured or paEEerued.
3. Special finishes

Other than a concrete finish you can also finish with ceramic tile, marble, granite, brick,
or cobbles. They may be placed to complete the finish or they may be spaced so the

morkar joink is formed between them.




1. Chemical relardakion

Retarders are applied to Hhose surfaces of the forms which correspond to the panel faces
for aggreqgale exposure. Upon placing the concrete in the forms, the rebarders inhibik and
slow down the chemical process tnvolved in concrete hardening. The retarded cement
paste is then removed bj Jjetting with water and/or brushing. The deqree of ebching can

result in any one of three textured surfaces: ) Light etch b) pMedium ebch €) heavy ebch
2. Treabment of exposed face

Applied to the surfaces of the exposed face of the precast unit while it Is still i the
plastic stake. Such lechniques consist of Boowming, skippling, or usinhg a roller with o

bextured surface to impart the desired kexture on the exposed face.




After Harden g

1, Acid ekching

Light + medium ebching, may be achieved bfj brushing the unibts with acid or d,ippihg LA an

acid bakbh,
2. Abrasive blasting

Light, medium, and heavy exposure of aggreqates May be obtained bj blasting the units with
sand or an abrasive aggregate. Best possible appearance of a finish is by Gap grading, which is
mixing resulks in a uniform size distribution of the exposed coarse aggregate. Abrasive blasting

may sometimes result in a dulling of the aggregate, including the Lloss of sharp edges,
3. Bush hammering

This process is meﬁkahiﬁatij or kahci—opera&ed, harirmers remove bhe skin or hardened cemenk

paste from the surface of the concrete,
4. Howning or Fui.iskihg

The faces of exposed units are ground to the desired appearance bj mechainical abraders,

starking with a coarse grik and ultimately finishing with a fine grit.




Strengths and Weakness

Stremgth: High stremgth, high density quality controlled precast comerete is
superior to the other building products for durability, corrosion, impact

resistance, fire resistance, security and long lasting Low maintenonce,

Wealmnesses: Handling and tramsporting, Cowncrete construction is usually-
precast elements included. Precast units are often of considerable size, and
the combination presents a major problem of handling and tramsporting the
heavy and relatively fragile uniks. Stresses induced during handling and
erecting units may be significant structural design comcerns. Use of factory-
cast units is usually feasible only within some reasonable distance from the

factory.




Cownnection Dekail

Design Considerations:

* Can transfer internal diaphragm forces L with headed
* Can be designed as structural integrity tie stud anchors

Plate with deformed
bar grouted

Fabrication Considerations: slab keyway Topping if

* Advantageous to have no hardware in slab

* Beam embedments must line up with slab
joints

* Accommodates variations in slab length

Erection Considerations:

* Advantageous to have connection completed
by follow-up crew

« Difficult for welder to hold loose plate in
position

PC.orC.IP.
concrele
beam

Design Considerations:

* Walls may not be laterally braced

*» Consideration should be given to forces
developed from deflections or camber growth

* Drypack may be required under slab for axial
load transfer

Topping
if req'd

for camber

Fabrication Considerations:

i ¥ Clean and simple

- Erection Considerations:

¢ * Allowance must be made for slab camber
~» Wall will not be laterally braced at this level
* Small tolerance in slab layout

-




Detail

Design Considerations:

* Can transfer internal diaphragm forces
» Can be designed as structural integrity tie

. Fabrication Considerations:

* May increase beam reinforcement for
shallower beam
* Layout must have opposing slab joints lined up

' Erection Considerations:

* Clean and simple

",
* Can transfer diaphragm shear
* Can provide lateral brace for wall

*» Consideration should be given to forces
developed from deflections or camber growth

- Fabrication Considerations:

« If not done in field, edge core must be cut
open

* In stack casting operation, holes might not be
practically cut in plant

- Erection Considerations:

« |f not done in plant, holes must be field cut into
edge core

* Mason may have to cut block to install
reinforcement

Reinforcement
grouted in slab
keyway

Topping if
required

SERETIND s, Ll S
By a2t iy

PC.or CLP.
concrete
beam

Remforcement

grouted into
broken core

Topping




Cownnection Dekail

_ Design Considerations:

* Can transfer internal diaphragm forces
« Can be designed as structural integrity tie

Reinforcement
grouted in slab
keyway
Topping if
- . required
- Fabrication Considerations:

* May increase beam reinforcement for
shallower beam
* Layout must have opposing slab joints lined up

7 : ? Bearing strip -
Erection Considerations:

* Clean and simple
PC.or CLP.

concrele

|beam

Design Considerations:

« Wall thrust from earth pressure can be resisted

» Can transfer diaphragm shear only with special
detailing of keyway and reinforcement

* For long spans consider effects of restraint of
vertical movement

for camber

Allow

~ Fabrication Considerations:

» Clean and simple

I

' Erection Considerations:

PC.or CLP. Y T
* Edge joint must be grouted which may not PR \ MR HO I oRe:
be standard practice wsll AN,




Conhnection Debail

Design Considerations: _ .
i Verify max. dimension

« Wall will not be braced by slabs WS SR S e
* Depending on end support conditions wall may _
have to support edge slab Keyway filled
* No thermal break provided between interior with grout
and exterior

¥

: Fabrication Considerations:

* Depending on bearing conditions the overhang
dimension may be limited by the producer’s
ability to install transverse reinforcement

Bearing wall
beyond

Non-bearing
wall

Preferred end of
bearing wall

Allow for camber
-1 I—-—

* Can transfer diaphragm shear
 Can provide lateral brace for wall
* Consider effects of vertical restraint : :

: : : Reinforcing B
» Connection capacity must be verified by test D::? c?:;"ﬁol:r

Field Dnll

, Fabrication Considerations:
* Clean and simple

Erection Considerations:

* Minimum edge distances must be maintained
* No interfacing tolerances

-




S QUYL e

o PRECAST / PRESTRESSED CONCRETE INSTITUTE

o hitp:// wwm‘hoosier?resEress‘aom/?»r:i—c&ehits-ac11‘?d{

o Fundamentals of building Construction Materials and Methods by Edward Allen and Joseph

o http://wwwhorizon-engineerscom/moh htm

@ h&&ip:// wwwsonerebeconstruckion nelt/conerebe~construction/ ?osﬁ-ﬁehsiovxedﬂsmbsias 28

o http:// www familyhandyman.com/masonry/ pourihg—aohtreﬁe/{or m-ahc{—?our-a-aohtreie—stab/

view=-al

o Irlsmyibedu/"malkwick/BC2/Concrete %20Rules%root%20thumb.pdf

o http:/www.storsen cu/housing/other/advantages-of-hollow-core-~stabs

o htbp: // m jobrien.com/ podeasts/Lecture Notes/Intro ciut&iom_‘_&o_ﬂ(:ohsErut&iohm&u_ﬂte&urem?d‘fs/

15 _Cowncrete Frecast systems/ lm?reaasﬁmteaﬁure‘?df
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