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Once t h e  conc re t e  is set ,  cured  and t h e  forms are 

The c a b l e  remain8 s t r e s s e d  due to t h e  compression 

p18ced' Icnoved, t h e  e x t e r n a l  t e n s i o n  is r e l e a s e d  from t h e  steel 

of %he c o n c r e t e  around t h e  cable. 
P* 

This  method of 
, , t ressing predominates i n  t h e  indus t ry .  

prestressed post- tensioned products  are made by p lac ing  
cables i n  t h e  form, c a s t i n g  t h e  concre te ,  a l lowing  it to se t  
sc3 cure to a c e r t a i n  s t r e n g t h ,  t h e n  p l ac ing  t h e  s teel  

under t ens ion .  Cables  must be protected w i t h  a 
or p l a s t i c  t u b e  or mas t i c  c o a t i n g  t o  prevent  boneing 

U t t  h the conc re t e  p r i o r  t o  tens ioning .  
be grouted  while  under t e n s i o n  and are locked under 

tension by a p p r o p r i a t e  end anchorage or  clamps. 

the steel tendon. 

Cables may or may 

An 
method of pos t - tens ioning  invo lves  c a s t i n g  t h e  

member w i t h  a t u b e  or s lot  f o r  f u t u r e  i n s e r t i o n  of 

3 . 3  Ready-Mixed Concrete J S I C  32731 

The Ready-Mixed Concrete I n d u s t r y  inc ludes  es tab l i shments  
engaged i n  manufacturing p o r t l a n d  cement c o n c r e t e  produced 
and delivered t o  t h e  purchaser  i n  a plast ic  and unhardened 
~ t a t e .  Ready-mixed concrete r e p r e s e n t s  t h e  largest  category 
of por t l and  cement c o n c r e t e  used i n  t h e  United S t a t e s .  
According t o  U.S. Bureau of Census figures, 159.4 m i l l i o n  
cu rn (208*5 m i l l i o n  cu yd) were produced i n  1972. T h i s  
t o t a l  q u a n t i t y  of  ready-mixed c o n c r e t e  w a s  produced by 4 ,915  ; 
t o t a l  es tab l i shments ,  of which 1,328 establishments operated 
with 20 employees or more. 
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I n  c o n t r a s t  to t h i s  f i g u r e ,  t h e  Nat iona l  Ready-Mixed 
Concrete Assoc ia t ion  (NRMCA) h a s  i n d i c a t e d  t h a t  there  are in 
excess  of 8 , 0 0 0  ready-mixed c o n c r e t e  p l a n t s  i n  t h e  U.S. P. 
s t a t e - b y - s t a t e  l i s t i n g  of t h e  number of companies i n  t h i s  
i n d u s t r y  in 1971 provided by NRMCA i s  presented  i n  
Table  111-2. 

The t w o  p rocesses  used for ready-mixed c o n c r e t e  a r e  batching 
and  cen t ra l  mixing. A t  a batch p l a n t ,  t h e  c o n c r e t e  is Kixed 
in the t r u c k  mixer, w h i l e  a t  a c e n t r a l  mix p l a n t ,  t h e  
c o n c r e t e  is pr-epared i n  a p l a n t  mixer t h e n  t ransferred t o  ii 
t r u c k  mixer or  a g i t a t o r  for  d e l i v e r y .  
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raw materials for t h e  concre te ,  coarse and f i n e  
a t e  and cement are u s u a l l y  shipped t o  t h e  p l a n t  via  
or t ruck .  However, at some 300 ready-mixed 

.,,,blishments according to Census f i g u r e s ,  t h e  coarse  or 
aggrega te  is  mined or  qua r r i ed  a t  t h e  p l a n t  site. fine -rse and f i n e  aggrega te s  are g e n e r a l l y  stockpiled i n  t h e  
where t h e y  are kep t  s a t u r a t e d  w i t h  moisture.  The Opn, aqurega tes  are t r a n s f e r r e d  t o  t h e  p l a n t  by c o n v e ~ o r ,  f r o n t  

.r.d l o a d e r  or crane ,  t o  d i s t r i b u t i o n  b ins .  
=eGent is u s u a l l y  rece ived  i n  bulk form either by r a i l  or by 
truck, u a n s f e r r e d  t o  a cement hopper, and t h e n  conveyed to 

s i l o  or t o  t h e  c e n t r a l  batch bin.  The aggregates  
ar.d cement are weighed and blended i n t o  a mixer w i t h  a 
prtmeasured q u a n t i t y  of water  and the  c o n c r e t e  i s  mixed for  
.*dfied l e n g t h  of t i m e .  

i n  t h e  t r u c k  mixer, wh i l e  i n  a c e n t r a l  mix 
plmt, a c e n t r a l  mixer i s  used which t h e n  t r a n s f e r s  t h e  
concrete t o  a n  agi ta tor  t r u c k .  

agqreg 

The 

The por t land  

A t  a batch  p l a n t ,  t h e  mixing is 

permanent - T h i s  t y p e  of p l a n t  u ses  ready-mixed t r u c k s  
which deliver v a r i o u s  t y p e s  of c o n c r e t e  t o  numerous 
customers. 
and  hauled i n  a g i t a t o r  t r u c k s  or may be d r y  batched i n t o  
mixer t r u c k s  and mixed i n  the t r u c k  on t h e  way t o  t h e  
job. 

P o r t a b l e  - T h i s  i s  t h e  t y p e  of p l a n t  used on l a r g e  
highway and a i r p o r t  paving jobs. The c o n c r e t e  may be 
produced i n  a c e n t r a l  mixer and hauled i n  a g i t a t o r  
t r u c k s  o r  it may be d r y  batched i n t o  t r u c k s  and  hauled 
to a portable mixer a t  t h e  c o n s t r u c t i o n  s i te .  The 
l a t t e r  is t h e  older method. 

p o b i l e  - The mobile c o n c r e t e  p l a n t  u t i l i z e s  t r u c k s  
capab le  of measuring and mixing t h e  aggrega te ,  cement, 
and water  a t  t h e  job s i te .  The r a w  m a t e r i a l s  are 
t ransported s e p a r a t e l y  on t h e  mobile t r u c k ,  proport ioned 
and mixed i n  t h e  truck-mounted mixer a t  t h e  job site. 
Mobile ready-mixed c o n c r e t e  is p r i m a r i l y  used fo r  smal l  
jobs t h a t  can be economically s e r v i c e d  wi thout  r e t u r n i n g  
to the base p l a n t  a f t e r  each job. 

The c o n c r e t e  may be mixed i n  c e n t r a l  mixers 

permanent ready-mixed c o n c r e t e  p l a n t  nsy operate e i ther  
b s  4 d r y  batch p l a n t  or a c e n t r a l  mixer p l an t .  
b t c h  p l a n t ,  t h e  mix of aggrega te  and cement are weighed and 

I n  a d r y  
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t r a n s f e r r e d  i n  a dry s t a t e  t o  t h e  ready-mixed t r u c k s  along 
w i t h  a proport ioned amount of water, t h e n  mixed i n  t h e  

5 -- 
A g e n e r a l  practice i n  t h e  c o n s t r u c t i o n  i n d u s t r y  is t o  o r d e r  
s l i g h t l y  more conc re t e  t h a n  necessary  to  complete t h e  job t o  
p r e v e n t  running short. 
of c o n c r e t e  i n  t h e  t r u c k  which must be either dumped or 
reused .  I n  some cases, t h e  unused c o n c r e t e  is dumped on t h e  
job s i te ,  however, i n  most cases, it r e t u r n s  t o  t h e  p l a n t  i n  
t h e  ready-mixed t r u c k  t o  be e i t h e r  i nco rpora t ed  i n  the 
f o l l o w i n g  order, used for  paving t h e  p l a n t  yard,  or f lushed  
o u t  a s  waste ma te r i a l .  The disposal of the unused conc re t e  
depends on t h e  amount l e f t  i n  t h e  t ruck ,  t h e  l e n g t h  of t i m e  
s i n c e  ba tch ing ,  t he  formula t ion  of the  fo l lowing  order, and 
other factors. The amount of  r e tu rned  waste conc re t e  v a r i e s  
b u t  averages  between 1 t o  3 pe rcen t  of average  d a i l y  
product ion .  Ready-mixed c o n c r e t e  p l a n t s  use  water p r imar i ly  
i n  the ba tch ing  of conc re t e ,  and for washing o u t  t h e  
ready-mixed t r u c k s  and c e n t r a l  mixer. 
e s s e n t i a l  pa r t  of t h e  d a i l y  o p e r a t i o n s  of a l l  conc re t e  
p l a n t s  t o  prevent  hardening of t h e  c o n c r e t e  i n  t h e  equipment 
and  consequent los t  t i m e  and maintenance costs. 

T h i s  practice r e s u l t s  in a n  excess  

The washout is a n  

The c o n c r e t e  produced by ready-mixed p l a n t s  can  be 
cons ide red  t o  be made of t w o  major components, aggregates  
and  paste. The aggrega tes  g e n e r a l l y  occupy 60 t o  8 0  percent  
of t h e  volume of concrete .  The most commonly used 
aggregates s u c h  as sand, g r a v e l ,  crushed s t o n e ,  and a i r  
cooled b las t  furnace s l a g  produce a normal weight conc re t e  
hav ing  a d e n s i t y  i n  the range of 2,166 t o  2,568 kg/cu m (135 
t o  160  lbs /cu  ft) . S t r u c t u r a l  l i g h t w e i g h t  c o n c r e t e s  use 
a g g r e g a t e s  such  as  expanded shale, c l a y ,  s la te  and s lag .  
The l igh tweight  conc re t e s  have d e n s i t i e s  ranging  from 1,364 
t o  1,846 kg/cu m (85 t o  115 l b s / cu  f t )  . Other l i gh twe igh t  
m a t e r i a l s  such  as pumice, scoria, perli te,  ve rmicu l i t e ,  and 
diatomite are  used t o  produce i n s u l a t i n g  c o n c r e t e s  weighing 
2 4 1  t o  1,445 kg/cu m (15 t o  90 l b s / cu  f t ) .  Heavyweight 
c o n c r e t e  is produced p r i m a r i l y  fo r  n u c l e a r  a p p l i c a t i o n s  and 
u s e s  heavy aggrega tes  such as  bar i te ,  l imon i t e ,  magnetite,  
i l m e n i t e ,  and i r o n  or  s t ee l  p a r t i c l e s .  
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