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Present Day presence of Precast Structure in INDIA

VIKAS SOUDHA, BANGALORE - B.G.SHIRKE “PUNE
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Present Day presence of Precast Structure in INDIA
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SEISMIC PERFORMANC]

Northridge earthquake - 1994
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Precast parking structures
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Adana—Ceyhan (Turkey) Earthquake - 1998

. . ."
R NG
4 -

Precast Factories



SEISMIC PERFORMANC]

Bhuj Earthquake - 2001
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Baja Earthquake - 2010
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OBSERVATIONS

@ Structural Elements were intact

@ Joints and Connections failed due to inadequate
detailing

@ This particular aspect attracts the attention of
researchers
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Poor Connections

NEED MORE ATTENTION



CTIONS

Column -
Foundation Wall - Foundation

Beam - Slab

Wall - Wall

Stair - Slab 13



COLUMN TO FOUNDATION
v

Reinforcing\bar

Precast Column
Grouted into pocket

ﬁ Non shrink Grou

Shim Tolerance block filled with

Anchoring Dowel Non-shrink Grout

Mechanical Splices Connection

Base Element

In situ Socket Foundation
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COLUMN TO FOUNDATION

/L 12 sleeves with 60 mm

"E. U U f of diameter

A 102

12 ¢ 32

50 mm leveling gap
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Mechanical Splices Connection




COLUMN TO FOUNDALTLON

Four comer pockets
with anchor bars
welded to baseplate

Baseplate equal
in size, or less ————m=

than column size Alternative Baseplate Detail

Levelling
Shim

Nut & Washer

In situ concrete
or mortar

* Baseplate
40mm min.

Tapered Sleeve

1.5h min. Holding-Down Bolt

Holding-Down Plate

200mm min.



../../ICI/Paper_Anthugari_Vimala.pdf

TYPICAL COLUMN FOUNDATION CONNECTION



Short Videos/column foundation new.m4v

WALL PANEL TO FOUNDATION

Cast in Plate

Shims

for Connections -,

N,

Precast Wall Panel

/ Dry Packs

Screwed Anchaor

Cast-in-situ Foundation

Wall Panel to Foundation using
screwed anchors




WALL PANEL TO FOUNDATION

Pocket in Foundation

Precast Wall —_ |
Coupler —__ ™
i
Shim —__
Studding —
- & '_ =
a4

In- situ Concrete

Wall Panel to Foundation Using

Couplers




WALL PANEL TO FOUNDATION

S WALL

UIRARNE D ANC
YENTEATED
CLADOMNC

- FOUNDATION CONNECTIONS
FOUNDATION CONNECTION DETAILA

DSEYvWaLL

SUBFLOO0N OR COMBMN D BUNFLO0OR
ARD UNOERLAYMENT

PLOON JOm
FELD NSTALLED
PANEL BOTTOM
MLATE

350 NAL S INTD 53
MATEQ W' OC

TREATEL

Sl PLATSE

Sl SEMER

TERMITE SELL

CONTRNUDLS SEALANT EAOH s Oy
FRAMBNG TYP AS SECOMMENDED SY
NANUFACTURER

NENAE A M0 (T DHANETER

AMOWOR BATESOISRTOC
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Foam Wall panel to foundation
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BEAM - COLUMN CONNECTION

Discontinuous beaams
nead not all be at

same level
A

Discontinuous beams
must be at same level

C

| O
1T

I

Discontinuous single
slorey columns

e.0. Billet or
welded plate
connection
Continuous mlumn\\
B
&.Q. Haunch &5, Corbel

Continuous beams
at connection




BEAM - COLUMN CONNECTION

Without Corbel

column

Precast —=f: !

N

-r"— Grout tube

Dry pack

A 5

Precas

beam

% e h

Dry pack— Grout sleeve
Projecting __— Shims for
reirilforcinggF vertical toleranc
bars in lower —— Precast column
column -

Connections with dowels

e mals Sl I IS S S S oSS

Corner pockets with
anchor bars welded
to plate

5
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Connections with
Mechanical Couplers




BEAM - COLUMN CONNECTION
SEISMIC RESISTANT CONNECTIONS

Method: splice the beam bottom bars using anchorages in the joint core

Cast-in-place concrete

and top reinforcementj‘

_ Using hooked bottom bars

~__~ Cast-in-place concrete
or precast column

Half-precast
beam unit

Cast-in-place concrete

and top reinforcement\
Using straight bottom bars =) :m (_J

= __~-Cast-in-place concrete
Half-precast or precast column

beam unit




BEAM - COLUMN CONNECTION

With Corbel
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BEAM - COLUMN CONNECTION

Details of Interior Joint With Corbel

l{/ Bolted

Elastomer attachment

Anchor

Column J‘/




BEAM - COLUMN CONNECTION

Hybrid / Emulative Connections

Cast — In —situ and
corbel Connection

|

End Connections of Beams
to the Corbels
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BEAM - COLUMN CONNECTION




BEAM - COLUMN CONNECTION

- “ s

Hybrid Connections

Plan view of the end
connection

Courtesy: B.G Shirke

Cross section of
columns

Sectional view of
interior connection




BEAM - COLUMN CONNECTION

Hybrid Connections

...1 I. ] " rr Oy ..1
T T

Longitudinal View

Courtesy: B.G Shirke



BEAM - COLUMN CONNECTION

Hybrid Connections — with Shell Beams




BEAM - COLUMN CONNECTION

Hybrid Connections — with Shell Beams

1503235
k-B-20

24,



BEAM - COLUMN CONNECTION

Mechanical Connections

Beam Unit Column Unit




BEAM - COLUMN CONNECTION

TYPICAL BEAM = COLUMN CONNECTION

Mechanical Connection
Billet Connection



Short Videos/BeamsColumnsErecti-Download-From-YTPak.com.mp4
../Short Videos/Beam Colum Mech connection.m4v
Short Videos/Beam Colum Mech connection.m4v

BEAM - COLUMN CONNECTION
Design Aspects
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BEAM - COLUMN CONNECTION
Design Aspects

/—tie steel
AR MR L

s . wel

¢ corbel

D threaded dowel or

insitu infill grout Al 3
projecting bar grouted in




COLUMN CONNECTION

COLUMN

SPLICE SLEEVE
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COLUMN - COLUMN CONNECTION




e

COLUMN - COLUMN CONNECTION
BOLTED CONNECTIONS ="

The entire
Joint 1s
dry-packed
with grout
afler
alignment

Before Assembl

Assembled

Grouted
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SLAB - WALL CONNECTION

Y

PRECAST SLAB

TEMPORARY SHORING

WITH CONTINUOUS
RUNNER THROUGHOUT

BEARING T

160 THK PRECAST WALL

OVAL CORRUGATED SLEEVES

PROJECTING BAR

NON SHRINK NON METALIC
GROUT TO BE HLLED

CAST IN SITU

BARS PROJECTING
FROM WALL

160 THK. PRECAST WALL




SLAB - WALL CONNECTION

160MM THK.
PRECAST WALL

CORRUGATED
SLEEVES

NON SHRINK
PROJECTING BAR |
NON METALIC HIGH | WATERPROOFING

STRENGTH GROUT MEMBRANE

NON SHRINK BACKER ROD
NON METALIC HIGH A
STRENGTH GROUT

O BE FILLED /

PRECAST WALL
_—

PRECAST SLAB

PRECAST SLAB

BARS PROJECTING
FROM WALL

TEMPORARY SHORING

WITH CONTINUOUS
RUNNER THROUGHOUT I 160 THK. PRECAST WALL




SLAB - WALL CONNECTION

SCREED

CORRUGATED DOWEL TUBE

DOWEL BAR PROJECTING FROM

BELOW WALL

CAST IN PLACE CONCRETE —
S5L

,—DRY PACK MORTAR

PRECAST

PLAMK THE.

WET MORTAR —

PRECAST WALL ——

L PRECAST SOLID SLAB
MIN. SLAB

BEARING

/=" SECTION 1-1
\o-—-/ SCALE-1:20

Joint filling

5} Bar BSt500S diam. 12mm

The joint must be complete-
Iy filled with mortar.




SLAB - BEAM CONNECTION

Untopped hollow-core slab

Grout

[Weided angle
connector

Reinforcing bar ties are
grouted inte keys between
slab elements

Beanng pad

42



SLAB - BEAM CONNECTION

Use of Rebars

Upper slab reinforcement

Precast beam

\ /T

: PRI Pl 5 Ca s C
AN

Connection rebar

Precast beam

Upper slab reinforcement

e

Connection rebar




SLAB - BEAM CONNECTION




SLAB - BEAM CONNECTION




SLAB - BEAM CONNECTION




WALL - WALL CONNECTION
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WALL - WALL CONNECTION




WALL - WALL CONNECTION

Gap Between Grooves to be
left withaut any Grouting

OUTSIDE FACE

INSIDE FACE

DETAIL-B




WALL - WALL CONNECTION




WALL - WALL CONNECTION

Weld to Embed

Flate r . 12.5
—— 1!':‘1 _ ! ]
I

l 12.5 Embed
Flate




STAIRCASE TO SLABS




STAIRCASE TO SLABS




STAIRCASE TO SLABS

Section A .opicd finish to landing

-

Applied finish
to landing

Bison support angle Wall bearings



INSERTS

Primary Inserts

) . 5
= 5
— : &

Loop-Type Wire Inserts



INSERTS

Primary Inserts

@ < -
T Wire Inserts
% use one of
the
Open Wire Inserts receptacles
Standard Coil Tapped Coil Weld Nut (Ferrule)

Receptacles for Wire Inserts



INSERTS

Secondary Inserts

Used for Handling Purpose




INSERTS

EdjPro Lifting Torus

EdjPro Clutch

Panel Lifting

Edge lifting connectors



INSERTS

Lift up Links

Lifting loops



CONNECTING SHOES

Beam Shoes

Wall Shoes

Piecko



RESEARCH IN PROGRESS
AT
ANNA UNIVERSITY



Precast Connection: Beam To Column Connection
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Precast Connection: Beam To Column Connection
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Precast Connection: Beam To Column Connection

-
-,

100 L1gu F

<

L

>

0z

=

o

|

| g

Cleat Angle (PC-CL)
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Precast Connection: Beam To Column Connection
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Cleat Angle with Single Stiffener (PC-SS)
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Precast Connection: Beam To Column Connection

~&)

~1

|~

eat Angle with Double Stiffener (PC-DS)
R.Vidjeapriya

o Vi



Precast Connection: Beam To Column Connection

o >

~l ~J

12% 1‘%

Dowel Bar (PC-DW) A



Precast Connection: Beam To Column Connection
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Dowel and Cleat Angle (PC-DWCL)

R.Vidjeapriya



Experimental Investigation

I}

400kN hydraulic jack
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50 100
2 -
frame
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100 kN hydraulic r
jack .

Beam

/L

{(+) load

2000 kN
" loadng | | 0 »
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|
|
|
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| |
|
|

Hinge 200 kN hydrauhe
— support —| jack
- 4
— U — | Reaction floor
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Analytical Investigation




CURRENT PROJECTS

@ Beam — Column Hybrid Connections- Ms.Rajeswari
@ Column — Foundation Connections - Ms.Hemamathi
@ Shear Wall — Slab Connections - Ms.Arthi

@ Wall Panel Connections - Mr.Joyson



ICl HANDBOOK

Hardacck of |

CONCRRE
BUILDINGS




T P 3
L St
\\\\\\\ P \I\.n.\u\.A\‘ \.. o
\\ :
— \l\-,\|\|.\
\u\\l\l\ VP o
\\\\.\\w\ -
\b“\i)iﬂj«kf\\ﬁ?\. ,\%K&.i:ﬂn\n—n% «(}Li\n r
£ - 2 '\ ‘O\ &F—
‘\ n 3 F

Q ‘ . 8 u.h.\ ..A -. -\,lmb u\..
\.\.\n\t\.\i\'\'\n\ 2= 4

\\\l\!\\'\\t\n\.\c\l\;\\\

\\\\\\\wv,vwwwv\.

s il oty i i il
B -
3 L i




