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POST TENSIONED APPLICATIONS 

1. Cast-in-Place Bridges on Falsework (ground is close)

2. Precast Segmental Balanced Cantilever Bridges

3. Cast-in-Place Segmental Balanced Cantilever Bridges

Deep Valleys or Over Rivers



POST TENSIONEDBOX BRIDGESCONSTRUCTED 
WITH BALANCED CANTILEVER METHOD

At cantilever stage only top 
slab PTõsare stressed after 
erection of each segment.

Just after closure all the 
bottom curved PTõsare 
stressed. 



TYPICAL CONSTRUCTION STAGES

(LuckoandGarza, 2003) 

(fhwa-Post-Tenisoning Tendon Installation Manual) 

Each segment has a 

different age that 

means:

- elastic modulus

- concrete strength

- creep

-shrinkage

PT Losses

- at initial stage

- losses accumulate 

after constructing 

each segment



DEFLECTIONCONTROL

After every stagethe 
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 INSTALLATION
Small holes are left in both bottom and top 
slab for installation of form traveler.

Form traveler is essential accuracy to line, 
level and thickness to ensure the correct final 
shape.



BOTTOM SLAB CRACKINGðLITERATUREREVIEW(1985)

PodolonyW. (1985) òThe Cause of Cracking in Post-
Tensioned Box Girder Bridges and Retrofit Techniquesó  
PCI Journal



BOTTOM SLAB CRACKINGðLITERATUREREVIEW(2012)
Ruanet al (2012) òFailure analysis of tendon breakout on 
bottom slab of a pre-stressed concrete box girder bridge 
during constructionó  Engineering Failure Analysis



BOTTOM SLAB CRACK REPAIR

The patch 
concrete is 
injected from the 
inner cell and top 
surface of the 
bottom slab



SIMPLE HAND COMPUTATIONS



DOWNWARD BOTTOM SLAB PRESSURES FOR 
DIFFERENT BRIDGES

Web Cracking at 

Interface of 

Bottom Slab and 

Bottom Slab Long 

Cracks
If a design is on its limits, there is no room for 

error during construction.



ADDITIONAL BOTTOM SLAB REINFORCEMENT : 
VERTICAL TIES



LETSCHECK OUT THE CONSTRUCTION MISTAKES
THAT CAN ENDANGER A BRIDGE WITH A DESIGN ON 
LIMIT

From Collapse to Success



POST-TENSIONING TENDON INSTALLATION
1. Tendon Testing on Site for Friction and Modulus of Elasticity

Wrong Installation



POST-TENSIONING SYSTEM

Multi-Plane Anchorage System

Corrugated Metal Duct Corrugated Plastic Duct

Grout Cap



MISTAKES-DUCT CONFLICT

-Rebar and Duct Conflict



MISTAKESðDUCT CONNECTIONS

- Unacceptable Duct Connections

-Possible Result of Poorly Supported 
and Connected Ducts



MISTAKES ðTENDON INSTALLATION MISALIGNMENTS

There may be internal knots.

IN OUT

Clogged Duct Recovery



MISTAKES ðCONCRETING-Placing concrete in box 
segment 



MISTAKES ðCONCRETING

-Vibration of concrete



MISTAKES ðCONCRETE

-Risk of voids -Risk of Honeycombing -Importance of Curing



TOP SLAB CONCRETING



BOTTOM SLAB CONCRETING



CLOSURE SEGMENT CONCRETING


