
THE TROUBLE WITH TALL

Managing Creep and Shrinkage 

Issues in Tall Buildings

 



• Shorter concrete buildings (<40 stories), 

the process of constructing the building to 

theoretical elevation for each successive 

floor corrects much of the shortening 

column effects (usually)

• Taller concrete buildings (>40 stories) 

experience creep & shrinkage effects that 

become problematic and need to be 

explicitly considered and addressed by 

SEOR & Contractor.

Introduction



• What is Creep?
• A time dependent deformation of concrete 

under permanent loads, i.e. dead loads & PT 

forces. 

• What is Shrinkage? 
• A time dependent volumetric change that 

concrete undergoes as it hydrates, and the free 

water evaporates.  Not load dependent.

• Shrinkage & Creep deformations can be 

substantial, up to 2x instantaneous 

deformation!  

• Can’t be ignored!

Definitions



Introduction



• Concrete mix proportions 
• Higher w/cm ratio, more creep

• Aggregate properties
• Restrain creep, Higher E, reduced creep

• Age at loading
• Early age loading increases creep

• Curing Conditions
• Better curing, reduced creep

• Cement Properties
• Higher f’c, reduced creep

• Temperature
• Higher avg temperature, more creep

• Stress level (most important factor)
• Higher stress, more creep!

Factors Effecting Creep



• Drying Conditions
• Atmospheric Conditions, i.e. humidity

• Lower humidity, increased shrinkage

• Time
• Shrinkage rate decreases rapidly with time

• 1/3 total in 28 days, 3/4 total in 1 year

• w/cm Ratio
• Higher w/cm ratio, more shrinkage

Factors Effecting Shrinkage









• Contractors want to build fast, safe and 

efficiently with the least amount of remedial 

work as possible.

• Disconnect between division 3 and 

divisions 8 & 9 of project specifications

• Engineers designing buildings that are 

taller, more efficient, slender, thinner, lightly 

reinforced, more highly stressed and more 

susceptible to deflection and creep

• Higher expectation of design team and 

owners for dimensional tolerance.



• Definition of project tolerances, ACI 117

• Building variation 
• SLAB DEFLECTION

• SLAB SHORTENING

• COLUMN SHORTENING

• COLUMN THERMAL MOVEMENT

• POTENTIAL CONFLICTS BETWEEN 

STRUCTURE AND CLADDING
• Window wall system needs to accommodate 

both construction tolerance and short term and 

the additional long term deflections.

• Review of project specifications

Pre-Construction



WHAT CONTRACTORS WANT…

•Contractors want to build  FAST!

•Plan work to proceed safely on a fast efficient 

schedule.

•Delivers a structure to the client that meets all 

project specifications

• Divisions 3, 8 & 9 of project specs

•And of course get paid!

• No costly remedial work or disagreements 

of work non-compliance.

• In the State of Illinois, the Statute of 

Repose is 10 years. That’s a long time!

Contractor’s Perspective



?

PATENTED 

MCHUGH RFI 

LAUNCHER!



Slab Deflection & Column Shortening



SEOR PREDICTED COLUMN SHORTENING



SEOR PREDICTED COLUMN SHORTENING



SEOR PREDICTED COLUMN SHORTENING



SEOR PREDICTED COLUMN SHORTENING



Differential 

column 

shortening



Differential 

column 

shortening



Differential 

column 

shortening



SEOR PREDICTED THERMAL MOVEMENTS



SEOR PREDICTED THERMAL MOVEMENTS



SEOR PREDICTED SLAB DEFLECTIONS



Building Deformation Problems



•WINDOWS SYSTEM NEEDS TO ACCOMMODATE CONSTRUCTION 
TOLERANCE AND ALL ANTICIPATED MOVEMENTS OF STRUCTURE 
BOTH LONG TERM AND SHORT TERM

Building Deformation Problems



•WINDOWS SYSTEM NEEDS TO ACCOMMODATE CONSTRUCTION 
TOLERANCE AND ALL ANTICIPATED MOVEMENTS OF STRUCTURE 
BOTH LONG TERM AND SHORT TERM

Building Deformation Problems



CONSTRUCTION TOLERANCE OF +/-1”



VERTICAL LIVE LOAD DEFLECTION



WINDOW TESTING



WINDOW TESTING



Window Wall Caulk Joint



CLADDING

WINDOW WALL

BRICK

ESTHETIC OF EXPOSED CONCRETE AT WALLS, COLUMNS, WHERE 
PLUMB WINDOWS MEET LEANING COLUMNS/WALLS

WINDOW FRAMES HIGHLIGHT SLAB SHORTENING ISSUES

Slab SHORTENING Problems



SEOR Predicted Slab edge movement!



Slab SHORTENING Problems

Displaced & Leaning Columns

Step 1

Step 3 Step 4

PT slab - unstressed

PT slab - unstressed

PT slab - stressed PT slab - stressed

PT slab - stressed

Step 2

PT slab - stressed



Slab SHORTENING Problems



Slab SHORTENING Problems



Slab SHORTENING Problems



Specifications, Guides & Checklists!



Conclusions

• RFI SEOR FOR ANTICIPATED 

BUILDING DEFORMATIONS!!

• Better planning for deflections, column 

shortening and tolerances = Less 

Remedial Work = Cost Savings = 

Happy Repeat Client!

• Buy the same tolerances from all 

trades!

• Communication is the key to success!

 



QUESTIONS?

THANK YOU!!

 


