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Composite hollow-core
floor slab

Precast prestressed
concrete U beam Courtesy of "The [

Structural Engineer" [

In-situ concrete beam
core reinforcement Journal, UK




1. Structural columns are
erected and slabs are cast
at ground level.

3. Cast slabs are lifted.

2. The lifting process
begins with the top slab.

4. Column extensions are
erected and the lifting
continues.

5. Slabs are lifted to final
posttions and secured
permanently.
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TELESCOPIC ROLL BAR

WITH SHELF ANGLE

CONCRETE

SLAB
MESH DRAPED OVER TOP
CHORD TO FORM CATENARY
(NO CHAIRS REQUIRED)

ROLL BARS, LOCKED -
INTO JOISTS, SUPPORT
FLOOR FORMS

REUSABLE RIGID
FORMS (PLYWOOD)

SUPPORT

REUSABLE COLD ROLLED TOP CHORD “S"
ROLL BARS PORTION EMBEDDED IN SLAB
(CHORD CUT : FOR COMrOSITE ACTION
AWAY FOR
4"1%"  CLARITY)
Hambro D-500 NOTE: ROLL BARS ARE ROTATED

Composite Floor System FOR REMOVAL OF FORMS
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SIMPLICITY

Courtesy of AM Steel

The Secret Behind Fast and Economical Installation

2. Placing ROLLBARS®

1. Spreading Joists

Joists are placed on the wall or bearmn ang spread o
approximately 1250 mm (4°-1 147 o.c. Shack your lzad
conditions and fire ratings for parmissibla oplions,

ROLLBARS arn dasigned to suppor the plywood foms,
Ina slab dead weeight and a 1.92 kPa (40 gaf construction
Iogd. When ratated ang locked info notehes in the top
chard, the ROLULBARS® quarantze joist spacing whil
providing latersl and torsional stability:

Installing
3. Piywood Forms

e N

Iogather, tha phewood and ROLLBARS® form & riged
diaphrapm during]cunst'untimli preiding a platform for
vour warkforee, Tha Hambro® system agocommaodatas
slandand 1220 mm x 2440 mm (4" x B plywond sheots,
(10 or 13 mm [£5° or 1727 may be used,)

6. View from Below

4, Mesh in Place

Slandard 2.4 mx 61 m (@ » 207 5 of mash arg
easily placad ovar the top chord 57 of the Hambro®
[nists. With e fop cherd "5 acting as a high chair, tha
mesh forms a natural catanary 1o reinforce and sugpor
the concrata slal,

7. Pouring Concrete

Temgorary spanners ara inslalled to sugport 13 mm
{12 phowond shests. Spannars arg not meguirad whan
using overlapped 10 mm {38") phrwood sheets.

Ko permanan! boftom chord bridging 5 raquired.
Bottom chords are fabricated with clips genarally at
third paints to accommodate ADLLBARSE for tempa-
riry bracing during the concretng stage. Mo shoring is
reguired unless noled.

9. uLc / cUL Fire Rated

e : i
Minimurm design is a & mm - 20 MFa (2 1%
slah, The manclithic pour develops diaghagm action and
forms an acoustoal seal where the slag passes ower
wiallls, Tha patented top chord *5™ embads in the pour of
the slab for compasts action

8. Stripping Formwork

2l

ROLLBARSE and plywood forms ara asually slripped the
day after the pour or as soon as the concrate reachas
4.5 MPa (500 psiy. Tha deck is ready lor olhar trades
wihen the concrete reaches a strength of 7 MPa (1000
psl], usuzlly within 48 hours of the pour. Thg farmasgrk is
aazily removed for future Fanca

Furring channelz are tied 1o the botiorn chord of the
Hambiret® joists. Fire rated mypsum board completes
the assembly. providing an atiractive continuous cailing.
Sra paga 4 Tor UL ratings.
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The Lift Slab method of construction basically con-

sists of casting concrete floor and roof slabs at or near

ground level and lifting them vertically by hydraulic
jacks to their final location. This method permits most
of the structural work and large portions of the elec-
trical and mechanical rough-in to be done at ground
level, and facilitates placing material and reduces
labor required,

The Lift Slab frame is installed in the following
sequence:

1. Place foundations;

2. Erect structural columns;

3. Pour slab on grade (base slab) which surrounds
columns;

4. Apply separating material (two coats);

5. Cast one or more concrete slabs directly on top of
grade slab, with separating material applied to the
top of each slab;

8. After curing, lift the slabs to their final location, us-
ing lifting sequence and necessary column exten-
sions as indicated on the structural drawings.

Lift Slab Building Systems will normally supply the
following materials and services:
1. Separating material;
2. Lifting collars;
3. Lift and weld the Lift Slabs;
4. Labor for erecting and splicing the column
extensions.

The general contractor shall furnish all material and
labor not furnished by Lift Slab Building Systems to
construct the Lift Slab frame. The following explana-
tion of procedures is to assist the general contractor
to understand the operation and requirements so the
project may be constructed in the most efficient
manner.

1. Plans: The general contractor will supply Lift Slab
Building Systems with two complete sets of plans
for their use. Lift Slab Building Systems will supply
shop drawings as required for material furnished
under our proposal.

2. Anchor Bolts: These bolts are cast in the founda-
tion and used to set the first stage columns. One
method for fast economical erection of the col-
umns is the use of leveling nuts beneath the col-
umn base plate. This requires two nuts per anchor
bolt (Figure 1). The anchor bolts must be set at
praper elevation and center-to-center dimensions
in accordance with approved drawings so that they
will accommodate the column and base plate call-
ed for at each location.



3. Lifting Collars: Collars are provided by Lift Slab

Building Systems. These collars are cast in the lift
slabs and serve two purposes. As a lifting collar it
provides a connection point between the jack and
rod so that the slab may be lifted. It is also designed
as a shearhead and is connected to the column in
the temporary and final locations of the lifted slab.
The general contractor is responsible for coor-
dinating delivery, unloading, storing and setting of
collars. Delivery should be scheduled on or before
the setting of first stage columns. Under normal
conditions the most efficient manner of setting of
collars is:

A.The collars should be threaded on the proper
column in the order and position that they will be
used in the casting of slabs. Each column and
collar is designed for a specific location. Collars
should be located and columns set as indicated
by approved drawings. Collars should be placed
on the column before setting of column. They
should be held tempaorarily on the column with
sufficient headroom so that they do not interfere
with work being done on the deck. Figures 2 and
3 indicate methods of holding collars in tem-
porary position.

B. Prior to the placing of reinforcement, the collars
for the slab to be cast are dropped to the deck, |t
is the responsibility of the general contractor to
drop the collar, center the collar an the colurmn
and block out the lifting keyholes and area
around the column to prevent entry of concrete
during pouring. Collars may be centered by
wooden wedges. A typical block-out isillustrated
in Figure 4, The block-out prevents concrete and
debris from entering the openings around the
column. The block-outs must be removed and
the keyholes cleaned prior to pouri ng the next
slab.

4. Columns: Structural columns are provided to the

general contractor by the steel fabricator. They
should be fabricated with base plates, temporary
and permanent weld blocks. Wedges for the final
connection should be supplied logse. Column tops
should be milled or cut square to receive the lifting
equipment and column splices. Lower ends of col-
umn splices are fabricated with erection plates as
indicated on the drawings. Columns are generally
received in two shipments.
A, First Stage Columns: These columns should be
scheduled for erection immediately after founda-
tion and setting of anchor bolts. The general con-
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R | tractor is responsible for installing the collars,
setting and plumbing the first stage columns,
and grouting the base plates. The leveling nuts
should be pre-set to the proper elevation to in-
sure the columns are set to the correct elevation.

- HEAL BLIMCK

o h s bl T S0 After setting the columns they should be plumb-
i e ; e i ed by making minor adjustments to the leveling
WEQGES HIELD MSTALLED H, =1l ‘ By B Aee HEERee T and anchor nuts. After plumbing the columns the
' P BT G o ov base plates are grouted with “Embeco” or
e equivalent non-shrink grout {Figures 1 & 5).
B. Upper Stage Columns; These columns should be
i scheduled to arrive on the jobsite with the arrival
e s S of the lifting equipment. These columns are to be
TERICAL SLAE TO COLUMN CONNECTION placed on the roof slab or immediately adjacent

to the slabs if all slabs are not poured. The
general contractor is responsible for unloading
the columns. Lift Slab Building Systerns will
erect and splice the upper stage columns. They
will be placed on the roof slab prior to lifting to
facilitate the splicing operation.

5. Edge Forms: As all slabs are stacked one on top of
the other, edge forms are basically the only forms
required. At the option of the contractor these
forms may be built to receive all the lift slabs
{Figure G} or sach slab may be formed individually.
Edge forms for post-tensionad slabs should be con-
structed to remain straight and true with lateral pull
due to weight of tendons, The general contractor is
responsible for all form work and drilling of holes to
receive post-tensioning tendons. Slab depressions
may be handled by forming with plywood or by fill-
ing with grout. Separating material should be ap-
plied to the depression surface before grouting.
The grout should receive a hard trowel finish and
separating material applied before pouring of next
slab,

6. Separating Material: The compound used for
separating is “Thompson's Curing & Bond Breaking.”
Thompson's C&B is a clear solution of polymerized
organic and inorganic sclids carried in a solvent
blend. It penetrates the surface carrying the solids
into the pores where expansion takes place. This

FIGURE 5 prohibits the penetration of water base materials.

An estimate of the amount required will be made by
Lift Slab Building Systems and this amount will
be included in the proposal. Thompsons C&B is
also a curing compound. It is applied in two coats at
the rate of 350 sq. ft. per gallon each coat. The first
coat should be applied immediately after finishing
is completed and the slab is hard enough to walk
on, The second coat may be applied any time




betore wark begins on the next slab. It may be ap-
plied by spraying. To insure good coverage the se-
cond coat should be applied in the direction 90°
from the first coat application, Two coats and com-
plete coverage is mandatory to achieve proper
separation.

7. Post-Tensloning: The installation and stressing of
posttensioning tendons should be performed by a
qualified installer. Should the general contractor
perform the work with his labor force, the contract
with the supplier should include adequate jobsite
instruction for placing and stressing the tendons.
Tendon profiles must have the correct high and low
points and a smooth parabolic curve between the
points. There should be no intermediate humps or
droops between the column line (high point) and
mid-span (low point). Particular attention should be
paid to the profiles in cantilivers. The tendons
should proceed gradually down from the column
line to the center of slab at the anchor paint, withno
sags or low points in between. The top steel should
be placed close to the columns as shown in the
drawings. Care should be taken during the pouring
of concrete to assure the tendons remain at their
prescribed profile. The anchor ends and collars
should be vibrated to prevent voids in these areas.
During stressing the tendons should be marked at a
set distance from the edge of slab so that the
elongation can be easily measured after stressing.
Tendon ends are burned off after approval by the
engineer. Unless included in the post-tensioning
subcontract, the general contractor will be respon-
sible for:

A.Unloading and storage of posttensioning
materials;

B. Drilling of holes to receive posttensioning ten-
dons;

C. Furnishing electric power (110 volt) for stressing;

D. Painting and grouting the tendon ends after
stressing to prevent rust and corrosion in the
final condition. This may be done at ground level
before lifting.

8. Electrical and Mechanical Embedded Items and
Slesves:

A.Chase openings and sleeves;

1. Openings for chases large enough for the
forms to be removed before lifting may be con-
structed the total height of the slabs to be
poured or individual heights for each slah,
Figure 7.

FIGURE 7



11.

12,

13.

These areas are formed by shoring plywood panels
tightly against the soffits of the lifted slabs. Long
cantilivered conditions at the pour strip should be
shored slightly higher than level. Reinforcement re-
quired in these areas is shown in detail an the
structural drawings. The general contractor is
responsible for all labor and material requirad for
pour strips.

Construction Joints: Construction joint locations
should be determined by the structural engineer,
He should also specify any special requirements
such as shear keys and added rebar.

Slab Depression: Slab depressions into which
the next slab is to be cast should not be formed at
right angles{—— ) butata bevel { —_ )soas
to prevent spawling at the edges during separation.
Procedures for Plumbing the Structure: The
general contractor is responsible for verification of
plumb of the building. He will provide slab at-
tachments and dead men nacessary for cable and
turnbuckles to plumb the structure. Lift Slab
Building Systems will provide the general contrac-
tor with details of slab attachments and dead men
necessary. Lift Slab Building Systermns will provide
necessary labor and material to quy and plumb the
structure. The general contractor will provide
plumb marks on the slab edges at all corners and
be responsible for verification of plumb. Plumb
marks on the slabs afier lifting shall be aligned
such that maximum deviation of marks from ver-
tical plumb is no greater than one inch per 800 in-
ches of height.

14. Lifting and Welding the Lifted Slabs: Lift Siab

Building Systems shall provide necessary labor

and equipment to lift the slab, splice the column ex-

tensions {if required) and weld the slabs in perma-

nent position. Unless specifically included in Lift

Slab Building System's proposal the following

items are the responsibi lity of the general contrac-

tor or his suppliers:

A.Weld block and wedges:

B. Chipping, grinding, and painting of welds, if re-
quired;

C.Electrical power for lifting equipment (220 volt—
3 phase 200 amps/110 volt—30 amps;

D. Water for heat exchanger on the power unit;

E. Temporary bracing of columns while lifting, if re-
quired by structural design;

F. Cutting off column tops after lifting;

G.Required grades or elevations and verifications
of vertical plumb of the building.

FIGURE 10



FIGURE 9

10.

2 Sleeves or small chases should be con-
structed in one slab heights to prevent bond-
ing of concrete to sleeves which prevents
separation of slabs. Sleeves may be metal,
cardboard tubes or plastic “Hole-outs”.
Sleeves and chases may be fastened to the
base slab by cut nails as the small spawling
which results usually falls within the parti-
tions. Figure 8.

B. Electrical Conduits:

1. Efficient prefabrication is feasible for horizan-
tal runs. They may be made directly to outlet
and junction boxes and tied to the reinfarce-
ment to prevent movement during pouring.

2. Turn-ups: Turn-ups are handled by extending
the conduit one to two inches into the slab to
be poured above. The extending conduit
should be near vertical and sleeved or wrap-
ped sufficiently to prevent interlocking or
adhesion when the slab above is poured
Figure 9.

3. Turn-downs: Turn-downs are installed easily
by means of a bend with cap or plugged cou-
pling on the end. The end may be placed ina
sleeve and the sleeve filled with sand before
concreting. It may also be accomplished by
drilling a shallow hole in the slab below. The
turn-down is placed in the hole and the hole
caulked or filled with sand to prevent adhe-
sion. To aid in location of outlet boxes in the
event of concrete cover, a crayon outline
around the box on the slab below will transfer
to the slab above when lifted. Figure 10,

. Concrete: All concrete used in the Lift Slabs

should be inspected by a testing laboratory approv-
ed by the architect. This laboratory will design the
mix of the concrete, inspect the placing and make
all necessary tests. No slab will be lifted until the
concrete has reached the designed minimum com-
pressive strength. Posttensioned slabs may be
litted after the concrete has reached the minimum
compressive strength for tensioning (usually 3000
p.5.1.) and the tensioning is completed. Rebar rein-
forced slabs should have a minimum curing of 14
days and a compression strength of 2700 p.si. All
concrete work is the responsibility of the general
contractor,

Pour Strips: In large areas itis necessary to provide
joining strips between the sections of slabs after lif-
ting into permanent position. The pour strips are
generally 3 ft. to 6 ft. wide depending on the height
of the building and type of slab reinforcement used.



GENERAL
The general contractor shall also provide access to
the slabs in permanent position by ladder or stairs. He
shall also provide railings and hole coverings for the
roof slab and other slabs as they are placed in perma-
nent position.

During the lifting operation it may be advantageous
to use the slabs to lift some of the materials used to
finish the structure. These items can be lifted on the
slabs provided they do not exceed the slab design
load, the capacity of the lifting equipment or interfere

with the lifting and welding operations. Check with
your Lift Slab representative before loading of slabs.

As a service, your Lift Slab representative is
available for consultation during the construction of
the structural frame. Should questions arise pertain-
ing to Lift Slab, contact the local representative.

NOTICE
The information provided by Lift Slab Building
Systems is given as an aid to the builder and doas not
legally bind Lift Slab Building Systems in any way,

I

Texstar Construction Co
&914 MN.E. LOOP 410 = SAN ANTONIO,

oratfion
78219

Office (210) 662-8100 « Fax (210) 662-6335

2847384

Litho In LUS.A.



	and
	Table of Contents
	Appendices
	
	
	
	
	Early Stage: Develop design methodologies that take EcoSmart concrete properties into consideration at the time the structure is designed.
	De-Materialization:  Identify material reduction opportunities by using a smaller amount of better performance concrete or by using precast elements when possible.
	High-Rise Construction:   The fast setting requirements associated with high-rise construction make it very challenging to apply EcoSmart Concrete to this important market.  The project will search solutions to this issue, both by looking at traditional






	(a)Lift Slab Construction
	History
	
	
	
	
	
	Description

	Advantages
	Disadvantages





	Environmental Performance
	
	
	Cost



	History
	
	
	
	
	
	
	Description







	Advantages
	Disadvantages
	Cost
	
	3.3HYBRID STEEL AND CONCRETE SYSTEMS
	(a)Hambro Joist System


	History
	
	
	
	Description

	Advantages
	The necessity of bulkheads is minimized as most of the mechanical ductwork can run in the ceiling space.
	Disadvantages
	Environmental Performance
	Cost





	court: Courtesy of CANAM Steel
	cour: Courtesy of "The Structural Engineer" Journal, UK
	cour2: Following pages courtesy of 
Texstar Construction Corporation
	cour1: Courtesy of Waffle-Crete
Building System


