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Introduction

This EnCon Hollosore Residential DesigManual has
beendesigned to illustrate the many ways in which hollow
core precast concrete can function as a mplirpose
building system or as an integral component of a building
system. Owners, contractors, architects, and engineers will
discover that hollowcore buitling systems can be used in
a wide variety of settings and offer a myriad of benefits.
Hollow-core systems are cost effective, allow construction
to remain on budget and on schedule, require less
maintenance, and create less environmental impact than
conventional building materials.

A hollowcore structure is fire resistant, moisture resistant,
allows less sound transmission, offers flexible floor plans,
and meets unique building needs and challenges. Hellow
core precast concrete helps manage heatargl cooling
demands, resulting in reduced energy costs. The safety,
security, and high fire resistance it offers keep insurance
rates low as well. Structurally, a holles@re system
provides high load capacity for floors, open clear spans,
high vibration esistance, finished ceilings and floors,
reduced floofto-floor height, and natural space for
electrical conduit, plumbing, and HVAC ductwork.

This manual includes sections addressing Frequently Asked
Questions and technical data, as well as product <ros
section details and connection concepts. Also enclosed are
sample specifications and a set of typical general notes.
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precast concrete building systems provide homeowners,
desigrers, and contractors with benefits that are
unsurpassed. For further information or to discuss a
project, please see the Contact List on the back cover.
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Product System Uses
Single Family Residential

9 y | 2pfe@adt concretenollow-core offers manybenefits at a coseffective price.
Often, the space beneath a garage can be exploited by extending the basement walls to
include the garage overheadetting hollow-core slats on bearing walls formshe
necessanffire separation andhe perfectnoise barier. Theslabserves as aeiling for

the lower level and createsa columm-free areathat can be used fostorageor as
functional living spaceHollow-core providessuperiormoisture control and protection

from mold development andvater-related damage

Floorand RoofSystems

Complex geometry and floglansare easily desigad using a precast hollowore systemLayouscan be adjusted
to accommodte inconsistenbr repetitive bearinggeometries. Optimaluse of the materiatan be achievedral
minimal inplace forming requirements are primary benefifsahollow-coresystem

Custom Home
Roof and Floor Plans

Product System Benefits

Precasthollow-core provides a costeffective efficient floorand roof system.The slabgacilitate the completion of
a building in the leasamount oftime possible,at the most economical cost, without sacrificing quality or the
integrity of the structure.



Advantages ofin EnCorPrecastHollow-core Residential Floor System

19y / 2y Qa O2YYAUYSyild G2 LINIYSNEKALE Odzadi2YSNI OF NBX
integrated approach to deliveryfrom design support to product installation. Clients receive the benefits and
convenience of asinglesourBey’ / 2y Qa O2YYAGYSy(d G2 LI NIYSNARKALIE Odzai
maintains a full service integrated approach to delivery, from desigpat to product installation. Clients receive

the benefits and convenience of a single soustmplier, which limits the project risk and the number of
subcontracts needed. The EnCon Companies have delivered high quality precast concrete structuyesuhtba

United States.

9 Ahollow-core system can be used as a lateral ldé&phragm

9 Long spans with shallow sectioaow for high spanto-depth ratiocs while redudng floor-to-floor heights This
results inmore interior space with less obstruction from structuddpth and columns.

9 Design flexibility. Spaces without interior support coluntas accommodate nearly any floor plan as well as
enable the rendering of unusual or complicated details.

1 Increased loadapacity for floors.

9 Greaterquality contro| consistency and finishith in-plant production Plant production will also reduaan-site
laborand lower the job site safety risk

1 The mpid constructiorprocess enablespenings in the floor platéo be cbsed quickly, creatingn immediate
working platform for other trades concurrently working onsiEnCo®@a LINB Ol ad O2Y LRy Sy da |
erectedin adverseweather conditionsvhere other building systems may not.

9 Longterm durability, requiring faless maintenance than conventional building materials.

1 Excellentfire resistance and protection as well as vibration resistanc#loisture contro] mold and mildew
resistanceand insect proafAcoustical contrglreduced noise transmission betwespacedor greaterprivacy

1 Hollow-core canprovide natural channslfor wiring conduit, heating, air conditioning, and plumbing.

1 Offers finished ceilingthat may be left exposedor painted. A delivered finished systenmiminates need for
suspendecteilings.

1 Offers finished floors; with minimal leveling and finishing, the final surface may be directly applied.



Typical Design and Delivery Process

The flow chart belowhighlights the generalprocess from project initiation to completiolhe tablescontain
representative project schedules addmonstrate theprimary scheduling benefit gfrecast concrete construction.

There are a number ointerrelated yet overlapping activities thaallow faster turnaround and quicker job
completion

Project Preliminary
Identification D(_eS|gn
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Estimate and
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Final Design ” Erection

Drawings,
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Final Erection 9 ‘B =
and Production =
Drawings
Erection and
Field Finish
Projec - .
Camnleatinn Precast Comstruction Delivery Schedule | | |

Prefiminary Design —_

Architectural Design —_—

Seructural Design !

Precast Design and Manufacture

Foundation Installation

Precast Installation =

Interior Finish

lob Turn Over F-y




Frequently Asked Questions

What ishollow-core?

Hollow-coreis a prestressed concretiat slab containing continuous holloveids
that run throughout its lengthlt is lighter in weight and lower in cost than
conventional castin-place concrete. The two most popular applications for
hollow-core are floor and roof deck systems.

What is prestressed concrete?
Reinforced concrete mendns must carry their own weighas well as any applied loadBrestressingadds an
internal force that counteracts theelfweightand theloads that are applied

What is camber?

Camber is a byproducif an eccentric prestress forceince the

most economical placement of strand is at the bottom of t

member, the prestresds below the center of gravitshus causing

thecenter& G KS Y S Yo SNID@hedamdinyofcarber. - »  ceeo-
is affected by a number déctorsincludingspan, prestessing force, concretgtrength,and curing variations.

What is the finished surface of a hollow-core system?

If the final surface is utopped, aleveling compound can be uséar finishing the
joints and anynevenness between the slabikthe topwill be layeredwith a concrete
topping, no additional surface preparation is required.

How is hollowcore produced?

EnCon produces hollceore through a dry castxrusion ora slip form processPrestressstrand, the primary
reinforcement, isnstalled andstretchedprior to adding any concretéfterwards, the concrete cape placedwith
a mechanical slip or throughgusion

Pulling Strand Extrusion Saw Cutting Storage



What are the opening limitations in dollow-core system?

Openings smallei Ky mMHé EmH ¢ | NB FHdyhBongh & dore dril pfacesdamietdRiledihgles (i K S
AYFfESNI GKFY Hoyé AY RAI YISdat®iwithidlthy sysiehOpeyngsialgdr thadNRHadey Yy S|

added to the productin the plant andnust followthe engineering and degn requirements of the system.

Plant Cut Penetration Flexibility Core Dirill Header Steel

What sizesof hollow-core slabare available?
4 foot width with thicknesses 08, 10 and 12nches and 8 6ot width with thicknesse®f 8, 10 and 12 inchegll
Hollow Core planks care ribbed to fit your exact project requirements.

What types of bearing systems aresedwith a hollow-core system?
Hollowcore is avery versatile building systen®upport can berovided byother precast sectiondgams walls
etc.,)steelsections castin-place and masonryConnections are ingeendent of the bearing system.

Steel Frame -in-Rlase Precast F



Preliminary Design

SpanDepth Ratios

A an-depth ratio of 45 is commofor floors and roofs where fire endurance, openings, or heavy or sustained live
loads do not control a desigihe design recommendations for span lengths vary slightly éross section to cross
section butthe following aregeneral rules t@wonsiderm the preliminary desigmrAssuminga uniform superimposed
load of40 pounds per square foot and an-twpped system, these guidelines apply:

8 inches 39feet
10 inches 42 feet
12 Inches 46 feet

Fectors such as concentrated loads and large openings can affect the span capabititsgstein. Once the given
loadings, fire endurance ratings, span lengthad slabthicknesgs have been determinedload tablesare
consulted

Typical Design Loads
Design loads are determined by applicable building coelegineering judgmentand building useThe following
guidelines may based:

Building Use Dead Load(psf) Live Load(psf)

Residential floors 10-15 40-50
Residentiafjarage floors 10-15 80

Minimum Bearing

Hollow-core units require a minimd 2 ¥ H ¢  FHEy ateSypidkMRSEM I3y SR | YR
continuous bearing materiaFor steeld S I N& y 2F HE Aa MU AfvAarRAR
concrete sufaceso ¢ Aa NBO2YYSyRSReo |- ———— ——

3
S

MINIMUM

BEARING
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Load Tables

The following load tables are based on both topped (composite) ardpped systems. Load spans are
approximate and based on ACI 308. The values are assumed to be service level live loads without the 1.6
multiplier.

2 KSYy GKS Ftylfteara 2F (GKS aSOGAz2y AyOfdzRSa G2LILAyYy3AX
thickness miespan, an additinal 25 psf dead load, and a-B&y topping strength of 4000 psi.

Product Code Description

Load Table Key

4HC 12-6
L vdzk yGAGE 2F oyé ¢ 8.4 Controlled by ductility
requirements
Section Depth
8-4 Controlled byshear
Section product code (HEollow-core)
: : : 8-4 Controlled by flexure
Section width irfeet Strand §, = 270.0 ksi
f'i= 3500 psi
f'e= 7000 psi

Effective Pull Ratio = 0.%6f

11
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4HC - Untopped
Live Load SIMPLE SPAN IN FEET - CENTER TO CENTER OF END BEARINGS (ft)

(psf) 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
30 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4
40 84 84 8-4 8-4 8-4 8-4 84 8-4 8-4 8-4 84 8-4 8-4 84 8-4 8-4 8-4 84
50 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4
60 84 8-4 8-4 8-4 8-4 8-4 84 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 84
70 8-4 8-4 8-4 8-4 8-4 8-4 84 8-4 8-4 8-4 84 8-4 8-4 84 8-4 8-4 8-4 86
80 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6
90 84 84 8-4 8-4 8-4 8-4 84 8-4 8-4 8-4 84 8-4 8-4 84 8-4 8-6 86 86
100 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6
110 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-6
120 8-4 8-4 8-4 8-4 8-4 8-4 84 8-4 8-4 8-4 8-4 8-4 8-6 86 86 86 86 87
130 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 87 87
140 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7 8-7 10-6
150 84 84 8-4 84 8-4 8-4 84 8-4 8-4 8-4 86 86 8-6 86 86 87 106 | 106
160 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7 10-6 10-6 10-6
170 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 10-6 10-6 10-6 10-6 12-6
180 84 84 8-4 84 8-4 8-4 84 8-4 8-4 86 86 86 8-7 106 | 106 | 106 | 126 | 126
190 8-4 8-6 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7 10-6 10-6 10-6 12-6 12-6
200 8-4 8-6 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-7 10-6 10-6 10-6 12-6 12-6 12-6
210 84 86 8-4 84 8-4 8-4 8-4 86 86 86 86 87 106 | 106 | 126 | 126 | 126 | 126
220 8-4 8-6 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7 10-6 10-6 10-6 12-6 12-6 12-6
230 8-6 8-6 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 10-6 10-6 10-6 12-6 12-6 12-6 12-6
240 86 86 8-4 84 8-4 8-4 86 86 86 87 106 | 106 | 106 | 126 | 126 | 126
250 8-6 8-6 8-4 8-4 8-4 8-6 8-6 8-6 8-6 10-6 10-6 10-6 12-6 12-6 12-6 12-6
260 8-6 8-6 8-4 8-4 8-4 8-6 8-6 8-6 10-6 10-6 10-6 12-6 12-6 12-6 12-6
270 86 86 8-4 84 8-4 8-6 86 87 106 | 106 | 106 | 126 | 126 | 126 | 126
280 8-6 8-6 8-4 8-4 8-6 8-6 8-6 10-4 10-6 10-6 12-6 12-6 12-6 12-6 12-6
290 8-6 8-6 8-4 8-4 8-6 8-6 8-7 10-6 10-6 12-6 12-6 12-6 12-6
300 86 86 8-4 8-4 86 8-7 106 | 106 | 106 126 | 126 | 126 | 126
310 8-6 8-6 8-4 8-6 8-6 10-4 10-6 10-6 12-6 12-6 12-6
320 86 86 8-4 86 86 104 | 106 | 106 126 | 126 | 126
330 8-6 8-6 8-4 8-6 8-7 10-4 10-6 12-6 12-6 12-6
340 86 86 8-4 86 104 | 106 [ 106 12-6 | 12-6
350 8-6 8-6 8-4 8-6 10-4 10-6 12-6 12-6
360 86 86 86 87 104 | 10-6 12-6
370 8-6 8-6 8-6 10-6 10-6 12-6
380 86 8-6 86 10-6
390 8-6 8-6 8-7 10-6
400 86 8-6 10-6
410 86 86
420 86 8-6
430 86 87
440 86

4HC - Untopped
Live Loal SIMPLE SPAN IN FEET - CENTER TO CENTER OF END BEARINGS (ft

(psf) 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46
30 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-7 10-6 10-6 10-6 12-6 12-6 12-6 12-6
40 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-6 8-6 8-7 10-6 10-6 10-6 12-6 12-6 12-6 12-6
50 8-4 8-4 8-6 8-6 8-6 8-6 8-6 8-6 8-6 8-7 10-6 10-6 12-6 12-6 12-6
60 8-4 8-6 8-6 8-6 8-6 8-6 8-6 87 87 10-6 10-6 12-6 12-6 12-6
70 8-6 8-6 8-6 8-6 8-6 87 8-7 87 10-6 12-6 12-6 12-6 12-6
80 8-6 8-6 8-6 8-6 8-7 8-7 10-6 10-6 12-6 12-6 12-6
90 8-6 8-6 8-7 8-7 8-7 10-6 10-6 12-6 12-6 12-6

100 8-6 87 8-7 10-6 10-6 12-6 12-6 12-6 12-6

110 87 8-7 10-6 10-6 12-6 12-6 12-6 12-6

120 8-7 10-6 10-6 12-6 12-6 12-6

130 10-6 10-6 12-6 12-6 12-6

140 10-6 12-6 12-6 12-6 12-6

150 10-6 12-6 12-6 12-6

160 12-6 12-6 12-6

170 12-6 12-6

180 12-6 12-6

190 12-6

200

12
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4HC - Topped

Live Load SIMPLE SPAN IN FEET - CENTER TO CENTER OF END BEARINGS (ft)
(psf) 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
30 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4
40 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4
50 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4
60 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4
70 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4
80 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4
90 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6
100 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6
110 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6
120 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6
130 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6
140 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-6
150 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7
160 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 87 10-6
170 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7 87 10-6
180 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7 106 | 10-6
190 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-7 106 | 106 | 106
200 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7 106 | 106 | 126
210 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-7 106 | 106 | 106 | 12-6
220 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7 106 | 106 [ 126 | 126
230 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-7 106 | 106 | 126 [ 126 | 126
240 8-4 8-6 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 8-7 106 | 106 | 126 | 126 | 12-6
250 8-4 8-6 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-7 106 | 106 | 126 | 126 | 12-6
260 8-4 8-6 8-4 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-7 106 | 106 | 126 | 126 | 12-6
270 8-4 8-6 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-7 106 | 106 | 106 | 126 | 126
280 8-4 8-6 8-4 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-7 106 | 106 | 126 | 126 | 12-6
290 8-6 8-6 8-4 8-4 8-4 8-4 8-6 8-6 8-6 8-6 106 | 106 | 106 | 126 | 126 | 126
300 8-6 8-6 8-4 8-4 8-4 8-4 8-6 8-6 8-6 106 | 106 | 106 | 126 | 126 | 126
310 8-6 8-6 8-4 8-4 8-4 8-4 8-6 8-6 106 | 106 | 106 | 126 | 126 | 126 | 12-6
320 8-6 8-6 8-4 8-4 8-4 8-4 8-6 8-6 106 | 106 | 106 | 126 | 126 | 126 | 126
330 8-6 8-6 8-4 8-4 8-4 8-6 8-6 8-6 106 | 106 | 126 | 126 | 126 | 126
340 8-6 8-6 8-4 8-4 8-4 8-6 8-6 104 | 106 | 106 | 126 | 126 | 126 | 12-6
350 8-6 8-6 8-4 8-4 8-4 8-6 8-6 106 | 106 126 | 126 | 126 | 12-6
360 8-6 8-6 8-4 8-4 8-6 8-6 8-7 106 | 106 126 | 126 | 12-6
370 8-6 8-6 8-4 8-4 8-6 8-6 10-6 | 10-6 126 | 12-6 | 12-6
380 8-6 8-6 8-4 8-4 8-6 8-6 106 | 10-6 126 | 126
390 8-6 8-6 8-4 8-4 8-6 104 | 106 | 106 126 | 126
400 8-6 8-6 8-4 8-4 8-6 104 | 106 126
410 8-6 8-6 8-4 8-6 8-6 106 | 106 126
420 8-6 8-6 8-4 8-6 104 | 106
430 8-6 8-6 8-4 8-6 10-4 | 106
440 8-6 8-6 8-4 8-6 10-4 | 106
AHC - Topped
Live Loa SIMPLE SPAN IN FEET - CENTER TO CENTER OF END BEARINGS (ft
(psf) 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
30 8-4 8-4 8-6 8-6 87 10-6 10-6 10-6 10-6 10-6 12-6 12-6 12-6 12-6 12-6
40 84 84 8-6 8-6 87 10-6 10-6 10-6 10-6 10-6 12-6 12-6 12-6 12-6 12-6
50 8-4 8-4 8-6 8-6 87 10-6 10-6 10-6 10-6 10-6 12-6 12-6 12-6 12-6 12-6
60 84 8-4 8-6 8-6 87 10-6 10-6 10-6 10-6 10-6 12-6 12-6 12-6 12-6 12-6
70 8-4 8-6 8-6 8-6 87 10-6 10-6 10-6 10-6 10-6 12-6 12-6 12-6 12-6
80 8-6 8-6 8-6 8-6 8-7 10-6 10-6 10-6 10-6 12-6 12-6 12-6
90 8-6 8-6 8-6 8-6 87 10-6 10-6 10-6 12-6 12-6 12-6
100 8-6 8-6 8-6 8-6 87 10-6 10-6 12-6 12-6 12-6
110 8-6 8-6 8-6 87 87 10-6 12-6 12-6 12-6
120 8-6 8-6 8-7 87 10-6 12-6 12-6 12-6
130 8-6 8-7 10-6 10-6 12-6 12-6 12-6
140 8-7 10-6 10-6 12-6 12-6 12-6
150 10-6 10-6 10-6 12-6 12-6
160 10-6 10-6 12-6 12-6
170 10-6 12-6 12-6 12-6
180 12-6 12-6 12-6
190 12-6 12-6
200 12-6 12-6
210 12-6
220 12-6
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