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Presented in this repor t  a r e  the results of an  investigation of 

the use of lightweight concretes in p re s t r e s sed  and reinforced con- 

c r e t e  s t ruc tures .  

c r e t e s  a r e  included in the study. 

consists of 100% sand substitution for f ines ,  along with Idealite coa r se  

and medium lightweight aggregate and Type I cement. 

weight concrete consists of Haydite coarse ,  medium, and fine 

aggregates along with Type I cement. 

Both "sand-lightweight" and "all-lightweight" con- 

The sand-lightweight concrete 

The all- l ight-  

The study is divided into three par t s :  a mater ia l s  study of 

the concretes themselves,  a laboratory study of the behavior of both 

non-composite and composite beams that included p res t r e s sed  (15 

beams)  and reinforced ( 3  beams)  beams,  and the field measurement  

of camber  of p re s t r e s sed  g i rders  (5 g i rde r s )  used in the fabrication 

of a composite bridge in Iowa. 

laboratory beams is 6 months,  although data is recorded for  1 yea r  

for  3 of the beams. 

days. 

The minimum t e s t  period for  the 

The t e s t  period for  the bridge g i rders  is 560 

The laboratory p re s t r e s sed  concrete beams a r e  designed in 

five groups (3 beams in each group) to investigate the loss of 
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p r e s t r e s s ,  initial and t ime -dependent camber ,  load-deflection behavior 

(under single and repeated load cycles)  and the effect of different s lab  

casting schedules.  

gate the initial and time-dependent deflection, load-deflection behavior 

a f te r  sustained loading, and the effect of different s l ab  casting sched-  

ules. 

One group of 3 reinforced beams is used to investi-  

The methods descr ibed for  predicting ma te r i a l  behavior and 

s t ruc tura l  response a r e  generalized to apply to  p r e s t r e s s e d  and rein-  

forced s t ruc tu res  of normal  weight, sand-lightweight, and all- l ight-  

weight concrete.  

pa rame te r s ,  so  that the general  equations readily lend themselves  to 

computer solution. 

Continuous t ime functions a r e  provided for  all needed 

Approximate equations a r e  a l so  included. 

Design procedures a r e  presented for  the following: 

1. Calculation of s t rength and elast ic  proper t ies ,  c r e e p  

An indication is a l s o  given of the calcula 
and shrinkage of the lightweight concretes of this project  a t  any t ime,  
including ultimate values.  
tion of these propert ies  for other concretes  in general .  

2 .  Calculation of loss  of p r e s t r e s s  and camber  a t  any 
t ime, including ultimate values, of non-compos ite and composite 
p re s t r e s sed  s t ruc tu res .  

3 .  Calculation of deflections a t  any t ime, including ulti- 
mate  values, of non-composite and composite reinforced s t ruc tu res .  

4. Calculation of deflections of p r e s t r e s s e d  concrete  m e m -  
be r s  under single and repeated load cycles (with constant as wel l  as 
increasing s t r e s s  range). 
concrete members  under sustained loads in the non-linear range for 
sho r t  t imes (24 hours)  is a l so  included. 

Calculation of deflections of re inforced 
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Results computed by these methods a r e  shown to  be in  good 

agreement  with the control specimen data, the laboratory beam data, 

and the bridge girder  data. 

Published experimental  data concerning the time-dependent 

(p re s t r e s s  loss ,  camber ,  and deflection) effects and load deflection 

response of pres t ressed  and reinforced beams a re  shown to be in 

reasonable agreement  wi th  the resu l t s  computed by the design methods 

presented in this repor t .  These 

data include normal  weight, sand-lightweight and all-lightweight con- 

crete ,  non-composite and composite members ,  and both laboratory 

specimens and actual  s t ruc tures .  

Ranges of variation a r e  a l so  shown. 

This project is thought to be the first such comprehensive study 

of the initial plus time-dependent ma te r i a l  behavior and re la ted  s t r u c -  

t u r a l  response of both non-composite and composite s t ruc tu res  using 

different weight concretes .  

dicting the ent i re  load-deflection curve of both reinforced and p res t r e s sed  

members  under repeated load cycles into the cracking range. 

A new procedure is also developed for p r e -  
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