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Fig. 1.2.18 Box module cells are often supplied with electric
conduit and boxes, furniture, window and door embedments,

and mechanical and plumbing chases cast in, reducing costly . —
Sold work. Fig. 1.2.16 A precast concrete double-cell module is lifted into

place, complete with furnishings installed.
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Fusineu Park. (Courtesy of Trent Concrete Lud,, UK.)
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Note:

For clarily, only parl of the required
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side of the line of symmetry.

— Ay = total area
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Y In each group of
1\, diagonal bars
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—Wall boundary
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— Transverse reinforcement

spacing measured perpendicular
lo the axis of the diagonal bars
not to exceed 14 in 7
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Using precast concrete beams and ML’ ‘5-0 )LZO L“ ULWL“’

columns with precast concrete floor - o
slabs quickly provides an economical B — =
structure. The addition of an f

architectural precast concrete facade e
provides the owner with the cost and

schedule advantages of a single . |

source of responsibility for the

structure
W

| Precast ‘skeletal’ structure with integrated architectural columns and spandrel beams, Reading]
l' Busi ness Pﬂrk. (Cﬂurms)' Uf Trl:nt Cﬂncrctc Ltd-‘ UK.)
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Fig. 1.2.7 The total-precast-con-

crete Paramount Building in San

Francisco, Calif. is 39 stories tall.

. o . At the time of its construction, it
Office  buildings often utilize precast was the tallest precast, prestressed
concrete spandrels to provide both aesthetic concrete framed building in a high-
and load-bearing capability. seismic region.

RN Ll ]
i e

Prestressed concrete provides free open
space for a multitude of applications.

2 S ks el t0kiy gl 8 7 Oblip g Sl 29 Olisle grwe M5 slgds,

5 .1 \ :
Libraries can be constructed using precast
concrete to achieve an open and quiet
environment.
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Figure 7.12 Spalling of cover concrete around a steel plate connector due to corrosion. The cover distance
'was 12mm minimum. The age of the building was about 15 years when the photograph was taken.
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ledger beam(L shaped beam)
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Manufacoure of precase-reinforced concrete column. (The sheevas receive waiting rebars on sive)

Five-storey-tail precast columns with corbels. (Courtesy of T&A, Recife, Brazil)

S ojlw 1321 (0
Ligw -b

Precast columns with openings for in situ stitching to beam and/or slab connections. (Courtesy
of HSP Consulting, Nottingham, UK.)
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SOLID FLAT SLAB HOLLOW CORE SLAB DOUBLE TEE SINGLE TEE
Widiths vary 2, 4. 8 wide &; 10" wide 8 ;G wide

olid Flat Slab

* Double Tee

“‘more dead weight

Single Tee

«Stability during erection

§ ‘Depth vs DT
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Forming the stability of multistorey frames using discrete structural elements. (Courtesy of |
‘Westkon, Melbourne, Australia )
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Office buildings often utilize precast concrete w_gb‘ G)Lwﬁ cS‘ o3lw i 0-"*:’“’
spandrels to provide both aesthaetic and load-

bearing capability. This total-precast-concrete office builng is an example of the
beauty and economy that can result when precast concrete is
used. Real savings can be achieved by designing the architectural
facade to also perform structurally
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_ Column foundation connections: _ Column foundation connections:
1. Columns on base plates 1. Columns on base plates

2. Columns in pockets

3. Columns on grouted sleeves

4. Columns on steel shoes

Precast column
Levelling shim
Base plate

Nut and washer
EBJ,‘/ In situ concrete

| or mortar

Tapered sleeve
=
iy

Holding down bolt
= = ‘-‘HHuld\mg down plate
= typically 100 x 100 x 6 mm

» /

G Figure 10.4 Column-to-foundation connection using extended steel base plate.

foundation

e
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_ Column foundation connections: . . ‘5 J 6 )’ (
1. Columns on base plates 0 ;Re09 T (W C e Ogwlaigd & ygiw Jlail *

e
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Figure 10.55 Column-to-foundation or column-column splicas using flush base plates. Figure 10.54 Column steel base plate with starter bars.
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_ Column foundation connections:
1. Columns on base plates

Figure 7.138 Steel base plate fully welded to cast-in plate in pile cap (countesy of T&A Prefabricados,

Recife, Brazil),

! o 3lw s1>! (O
O Je09 Ty (oW Oy (ygmmwlNigd 4 (yorw Jlail ¢

Figure 7.137  Column-wo-foundation connection with flush base plate.
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_Column foundation connections; ™
2. Columns in pockets # My,
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tension face ﬁmé :
i
e le* 1
w,
13 T B : <—F
B f colu i ; : 3
: ase of column i .
——E’ - sometimes tapered Insitne infill 4 i ‘\ Pfoﬁ.le see
_‘E 9 : to aid grout run fli : e/\/ Fig, 10.58
B = A | i \
T E Levelling _/ t e e T ! F T 4 |- 1:1 to 21 slope
= . . - i 2 Ay
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Column-to-foundation pocket detail.

I sifn concrete
foundation

Figure 10.57 Pocket foundation model with keyed joint.
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_Column foundation connections: 6 3 6 }’ (
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Figure 7,125 Precast concrete pocket foundation Figure 1058 Procast cancrete pocioet with thear keys on Innar faces,
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_ Column foundation connections:

3. Columns on grouted sleeves (Lg,5) Mo BME O yguaw (ygmmldiod & ygiw JLail @
:'n . Vent holes for pressure
Y A grouting (if required}

- . Structural floor h Large diameter sleeves in
' level | precast column

N

Levelling allowance 50 mm|

-
e e e TTaas e
T T =
I I :-T' e
1] I -] .b &
1l In [
n n ]

1 1] au
.

LA Projecting starter bars cast
oo into ix situ foundation

Figure 1{L62 Column-to-foundation or column-column splice using grouted steel sleeves.

Column-to-foundation grouted sleeve detail.
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_ Column foundation connections: _ S . .o . .
3. Columns on grouted sleeves (&9,5) Mo S Oy &5’.’.’“""”93 @ Goew JL‘” ¢

Figure 10.63 Splice sleeves positioned in the rebar cage (top view of same in Figure [0.61). Figure 10,6 Column-to-foundation ion using projecting bars from column into sleeves in the foun-
dation (see also Figures 6.13 and 6.14).
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4. Columns on steel shoes

Column links

LnlsltIJ ‘ \@

Anchorage lengths according
to structaral design

Ly

=

i odamn shoe in AT COMMA CONSINUCTION.
3) Confinement links L

(1) steel plate shroud

I

Be}
He

A AT

\

Main bars according to
structural design

-
=
K'\ I

@) ®

Figure /0.64 Column shoe details (3) general arrangement for rectangular columns and (b) manufactu
information. (Courtesy of Peikko, Lahti, Finland.)

Figure 10.65 Demonstration of column shoe and steel splice plates at Sao Paulo Concrete Show 2(14.
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Shell and ribsin  Hollow cored for 6' °}u 6"2' (o
precastconcrete  site fixed steel :Ongw 4.’)‘9.?0 JLAJ‘ °

and i situ infill

[~ Shear key
in wall
DPrecast
shear wall b
"
i
10 mm fixing ___—% 7]
tolerance
Column
first fix
Starter bars o

(bond length)

In situ footing

Figure 7.4 Precast hollow-core walls designed as vertical cantilevers {nate these are not the same as slip-
formed hollaw-core units used as vertical cantilever walls).

2 S ks el t0kiy gl 8 7 Oblip g Sl 29 Olisle grwe M5 slgds,

! o3lw gl >! (O
Hlgs ar,lgs Jlail @

Shear jointing by site welding together steel plates in precast wall and column components,
Horizontal shear reinforcement and vertical welded connections in precast concrete infill walls.
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Figure 7.62 Load bearing wall-to-wall connections. {a) Using reinforced fn situ joints, and (b) using weld

joints.
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Figure 9§ Precast concrete column corbel

Dimensional and
111 construction tolerance A

Grout tubes in
column and beams

@rout hule___‘ -'_-j A

L Centre of bearing

¢
-
s/ | 51
. Dry pack mortar
and shims (neoprena)
Continuous \Preiecting bars
beam I
B2

)

Figure 7.102  Beam-to-column head connections. {a) Simply supported column head details, and

Steel insert

(RHS, solid)
ib) continuous beam-to-column connection.

Figure 6.18 Column bending moment due to eccentric beam end reactions.
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Figure 7.60  {a) Sliding plate connector steel plate is expressed from the boam after casting, and (b is roceived into the steel

T stess in the column,

Figure 7.43  (a) Discontinuous pinned jointed beam-lo-column connection: ) chose-up view.
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Splices at floor level
X=10mlo15m and beams at half
level in staircase

Preferred positions for column splices in a multi-storey multi-bay frame.
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Figure 7.109  Types of splices. {2) Coupled joint; (b) welded plate; (2) grouted sleeve; (d) welded lap joing

{e) grouted splice sleeve,
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Figure 7.109  Types of splices. (2) Coupled joint; (b) welded plate; (2) grouted sleeve; (d) welded |

{e) grouted splice sleeve,
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Figure 7.109  Types of splices. {2) Coupled joint; (b) welded plate; (2) grouted sleeve; (d) welded lap joing

{e) grouted splice sleeve,
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" Column-to-foundation or column-column splices using flush base plates.
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Fgure 7.3 Reinforced concrete imened-tee beams designed with a scarf joint at approsimasely 750mm
froam the face of the column create & negathve bending moment at the column that will reduce the depth of

Simple support

Figure 7.105 A double narrow.plate connector forming a beam-to-beam joint helps to maintain sability

durning ercction and welding

Connections to H-frames made at points of contraflexure.
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Figure 7.104 Beam-to-beam connections. (al Pocket bearing type; (b) direct bearing type; (c) side shear box ..
type; (d) making a beam-to-beam connection on site (courtesy of Trent Concrete Ltd). ®) Primary beam—"] v
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(d)

lContinued) (c) Precast concrete stage of composite plank lattice floor (d) Construction

stage of composite plank lattice floor. (Courtesy of Pfeifer Seil und Heberechnik

Memmingen, Germany.) Interface shear link Precast beams (supported
on main beams)

Precast planks

Figure 4.11 Composite beam and plank flooring comprising precast primary and secondary beams, precast
planks and structural topping.
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Figure 7.55  Spurious moment restraint at slab-to-beam connection. Figure 5.32 Compasite inverted-tes beam showing mesh in the topping as well as tie steel inta the slots in

hollow core floor units. (CTourtesy of Ergon, Belgium.)
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Figure 7.48 Site-placed tie bars in both in-plane (parallel to beams) and out-of-plane directions generate
semi-rigid behaviour with full-strength resistance in a 10-storey skeletal frame.

ass b

Figure 7.60 Floor slab to beam connections at longitudinal positions (7.47]. () tie;
{b) continuous in situ edge strip; (c) welded tie to double-tie.
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Crane line load = W

T = sling load = W?F
Sling angle = 8
Spreader
Beam
(a) Four points with two cranes Rolling
a) Four points with spreader beam Block
Multiplication factor F for the total load
on sling with a sling angle of &
& 90° | 75° | 60° | 45° | 307
F | 100 | 104 | 116 | 141 | 200
Note: @ is usually not less then 60°. Check
bi-directional sling angle. A 30° sling angle is
not recommended. (b) Elght polnts with two cranes
and two spreader beams b} Eight points with spreader beam
Fig. 8.3.4 Force in lift lines. Fig. 8.3.7 Hook fting. Fig. 8.2.8 Use of spreader beams. Fig. 8.3.6 Arrangement for equalzing lfing loads.
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Fig. 13.2.1 Definition of panel warging.
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Fig. 13.2.3 Local smoothness variation.
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