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POST TENSIONED APP

1. Castin-Place Bridges on Falsework (ground is close) \
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2. Precast Segmental Balanced Cantilever Bridges
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3. Castin-Place Segmental Balanced Cantilever Bridges

Deep Valleys or Over Rivers




POSENSIOBERRIDGEBNSTRUCTED
WITH BALANCED CANTILEVER ME]
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- At cantilever stage only top
. slabP T d@resstressed after
- erection of each segment.

PEERIFERRERREEAEG

®
1
- mMM

Just after closure all the

- bottom curvedP T dres
. stressed.




Day 6 - 7: Cure
concrete (cover,
keep newly
placed segment
moist and warm)

Dav 1: Prestress,
strip form, move

Day 2 - 4: Place
reinforcement in
bottom slab and
webs, move
interior forms,
place top slab
reinforcement,
ducts, tendons

Day §: Place
segment concrete

Day 1: Prestress,
strip form, move

Day 2 - 4: Place
reinforcement in
bottom slab and
webs, move
interior forms,
place top slab
reinforcement,
ducts, tendons

Day 5: Place
segment concrete

Day 6 - 7: Cure

concrete (cover,
keep newly
placed segment
moist and warm)
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TYPICAL CONSTRUCTION STAGES
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Each segment has a
different age that
means:

- elastic modulus

- concrete strength

- creep

-shrinkage

PT Losses
- : 4 : - at initial stage
B I o | —
N\ :.Q .ﬂ: / - losses accumulate
after constructing
, each segment
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After everystagethe

elevations of the bridge
| needs to be controlled
and the for the next
segment traveler form
need to adjusted for the
target position




FORM TRAVELER AND INSTALLATIC

Small holes are left in both bottom and -
slab for installation of form traveler. -

Form traveler is essential accuracy to line, i
level and thickness to ensure the correct figh




| BOTTOM GRABKING ERARFVEEMSS)
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/ possible web cracks
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corner crack

bottom flange cracks Iongltudlnal tendons

Fig. 34. Cracking from curved soffit tendons.
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FREE BODY DIAGRAM

Fig. 35. Vertically curved tendon.

Podolony\N ( 19
Tens.i ed

PCI Journal

Therefore, the effect of tendon cur-
vature adds fully to the dead load stress-
es of the concrete flange. The corre-
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sponding flexural stresses may be four to
five times greater than the effect due to
dead load only, and if sufficient rein-
forcement is not provided for this effect,
heavy cracking is to be expected and

possibly failure. Practically, this situa-
tion may be aggravated by tendon cusps
associated with tendon profile devia-
tions which will be subsequently dis-
cussed (see Fig. 57).
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Longitudinal radius of curvature
= 1000 f (3048 m)
Weight of bottom slab
= 100 psf (4.8 kN/m?)
Compressive stress:
Unloaded bridge = 2000 psi
(13.8 kN/m?)
Loaded bridge = 0
Tendon capacity = 280 kips at 10 in.
spacing (1.25 MN
at 0.254 m)

The radial load resulting from pre-
stress compression is then determined
as:

N/R = f.t/R = (2000) (8) (12)/1000

= 200 psf (9.6 kN/m?*)
The tendon radial load is:
F/R = 280,000/(10/12) (1000)
= 340 psf (16.3 kN/m?)

The total loads on the bottom flange
are:

(1) During construction (dead load)

= 100 psf (4.8 kN/m?)
(2) Unloaded bridge
= 100 — 200 + 340
= 240 psf (11.5 kN/m?)
(3) Loaded bridge
= 100 + 340
= 440 psf (21 kN/m?)
Bending moment
= wi*/12
= 9 fr-kips/ft (40,000 N-m/m)
Stress in the bottom flange
(uncracked section):
f= M
= (9000) (12)/(12 x 8*6)
= 840 psi (5.8 MN/m?

Ca-use
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Ruaret al (2012) oFai ur e
bottom slab of a prestressed concrete box glrder bridge
during constructiono En

| BOTTOM GRABK3ING ERAREVERW12)

The stress distribution before the tendons stressed

The range of the tension

stress over 10MPa
l The stress distribution after the tendons stressed

| B 2 : : 3 Fig. 6. Concrete and ducts cracked transversely, separated from each other in bottom slab. N B0UB 0T S S20E07 RIS S OETOT
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(a) The cracks at the Jomt areas of the web and bottom slab | S I
Elevation of the sub-model ‘The sub-model of the failure segments (#6~#9
OUtSldC Of thc box glrder =5 1 —— iii;' F ~._ cantilever casling segments and closure segment)
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Ducts and reinforcements are

The cracks at the joint areas of the web and bottom slab considered in sub-model.
(b) The cracks location in the elevation drawing

Fig. 9. Finite element model for the bridge.



BOTTOM SLAB CRACK REPAIR

The patch
concrete IS
Injected from the
iInner cell and top
surface of the
bottom slab
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SIMPLE HAND COMPUTATIONS

OLCEK:1/500

KOPRU BOY KESITI

Direction of
Girder Curvature

|—— Diagonal tension
failure plane

Shear planes to be
used for analysis
Span for analysis of

local bending effects
on concrete cover

Span for analysis
of global bending
effects on girder




DOWNWARD BOTTOM SLAB PRESS
DIFFERERNDGES

Investigated Bridges
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Bottom Slab and
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Bottom Slab Downward Pressure (psf
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Main Span Length (ft)

If a design is on its limits, there is no room for
error during construction.




ADDITIONAL BOTTOM SLAB REINF(
VERTICAL TIES




LETCGHECK OUT THE CONSTRUCTION N
THAT CAN ENDANGER A BRIDGE WITH
LIMIT

From Collapse to Succ



POSENSIONING TENDON INSTALLATIC

1. Tendon Testing on Site for Friction and Modulus of Elasticity
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POSENSIONING SYSTEM

Corrugated Metal Duct Corrugated Plastic Duct
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Grout Cap

Wedge Plate Grout Injection Port

Grout Cap Strand

\— Trumpet

Bearing Plate

MulttPlane Anchorage Syster

Wedges Duct

Normal Anchorage



MISTAKHRBCT CONFLICT

-Rebar and Duct Conflict

Bad alignment can prevent
installation of tendon.

= - - - - - - -

Reposition the rebar locally - if
spacing becomes excessive check
with Engineer as he might require
extra bars placed above or below
the duct, or stop bars short of duct.
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MISTARBBCT CONNECHKO

- Unacceptable Duct Connections

-Possible Result of Poorly Supported
and Connected Ducts

NO!

/

Tape joint Butt fit &
tape joint

Lip

NO! NO!
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Angle break Wrong profile
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MISTAREENDON INSTALISXUONME

There may be internal knots.

Clogged Duct Recovery




M I STA KES N G N Blzlﬁlcing concrete in box

segment

DO NOT use
internal vibrator
to move concrete,
this will cause
honeycombing.

Loading concrete
from webs is not
good practice. It
can distort rebar
cage, displace ducts

and cause poor . ;
consolidation. Place concrete directly into

bottom slab by chute or
/ opening in top slab of form.

A, B N

Opening for
vibrator-seal Place partial
with trap. amount into

bottom corner
and consolidate
thoroughly.

, Leave 6" to 12" clear of
@through= sequence of placing concrete. bottom of inside web form
for 2nd and 3rd loads.




MISTARESNARGT

-Vibration of concrete

DO NOT move
concrete around with
internal vibrators - it can
easily cause voids.

Avoid letting vibrator go too deep. It can cause
aeration or voiding of earlier placed concrete
Alwhich may already be starting to set. Also,
vibrator can easily get stuck.

Avoid too much contact with ducts and rebar

Use internal vibrator to
disturb interface between
loads and consolidate

thoroughly.

Risk of voids

istload /~ oFF% A 2nd Load

To consolidate concrete: push vibrator vertically into
concrete to depth of no more than 2 ft. (+/-) and
withdraw slowly, in steps, at the same point.
Withdraw vibrator from concrete to move to another
point. DO NOT drag vibrator through concrete.
Vibrate at intervals of about 1 ft. to 1'-6".



MISTABREOGNCRETE

-Risk of voids -Risk of Honeycombing -Importance of Curing
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TOP SLAB CONCRETING




BOTTOM SLAB CONCRETING




CLOSURE SEGMENT CONCRETING



