
CONCRETE SUPPLY BY
VOLUMETRIC MIXER
Understanding the Process and Advantages



INTRODUCTION

Ready Mix - dispatch, batching,
quality control, sales

Discovered volumetric technology
as underutilized solution to
concrete challenges

Established Niche Concrete
Solutions in November 23' with
new yard in north Hayden

Operation to expand with second
truck in April

BACKGROUND



INTRODUCTION

Promote volumetric batching as optimal
method of concrete supply on suitable
projects - the right tool for the right job

Explain the processes
Review the features, advantages and
disadvantages as compared to ready
mix

PURPOSE Address common questions and
misconceptions:

Only for short loads
Only for remote jobs or those
inaccessible to ready mix trucks
Inferior mixing method
New, untested technology
No batch tickets - no method for mix
verification

Discuss opportunities for the
technology in the field

Ultimately, to encourage collaboration
with trade partners who see value of
this technology in the field



INTRODUCTION

Volumetric Mix
Mixed on site - portable concrete
plant
Batched by volume (flow), not
weight

Ready Mix
Mixed at plant - delivered by truck
Batched by weight

DEFINITIONS

Volumetric mixers also known as                
Site Mix Trucks, Continuous Mixers, Mobile
Mixers and Metered Concrete Trucks



HISTORY

First volumetric mixer patented
in 1967 by Harold Zimmerman,
PA-born farmer

10,000+ produced by 2000. Mixers in
every U.S. state and over half of all
countries, globally

Manufacturers form VMMB in 1999
with assistance from NRMCA

Several models in production within
first decade, including Zim-Mixer by
Zimmerman Industries

OF VOLUMETRIC MIXERS



PROCESS



PROCESS
LOADING

10 CY capacity
2 Bins - 55% rock /
45% sand
Stored in heated shop

100 CF Capacity
(~8,000 lbs aerated)
Sufficient for ~14 CY of
6 sack

CEMENT

AGGREGATES



525 Gal storage tank
Boiler used in winter
Temps monitored

PROCESS
LOADING

WATER

Storage tanks of various sizes
Products diluted for optimal
use of tanks, flowmeters
(high and low-flow)

ADMIXTURES



PROCESS
LOADING

Spool form
Specially designed
dispenser - FORTA

FIBER MESH



PROCESS

Carried by cement auger from
bin to mixing auger hopper at
constant rate 

adjustable speed for low
cement contents

Conveyed by feed belt to
auger hopper at constant rate
Quantity regulated by
calibrated gate settings
(picture above)

BATCHING

AGGREGATES

CEMENT

WATER
Pumped from storage tank to
auger hopper
Quantity adjusted with gate
valve, monitored with flow
meter



FIBER MESH
Cut to length, discharged
continuously (1-1.5 lb/CY)
Minor adjustments to length,
dosage

ADMIXTURES
Pumped from tanks to hopper
Valves, flowmeters to adjust
and monitor dosages
Unlike ready mix - liquid
measured in graduated bottle,
dispensed into load

PROCESS
BATCHING



PROCESS

1. Mix constituents combined
in auger hopper 
2. Introduced to mixing
chamber, mixed by auger
3. Exits chamber onto chutes,
discharged

BATCHING

Ingredients fed continuously during discharge - 
volumetric trucks are known as continuous mixers.

Production averages 60 CY/hr, depending on mix design

BATCHING SEQUENCE



PROCESS
BATCHING

Concrete batched at central
location, delivered by truck

Entire batch introduced to mixing
drum, measured by weight

   Central Mix - “Wet Batch”

Ingredients batched into
stationary drum 
Wet mixture loaded into mixer
truck for delivery 
Truck used only to agitate mix,
mix in water and added
products on-site

   Truck Mix - “Dry Batch”

Ingredients batched directly into
mixer truck for mixing and
delivery

CONTRAST WITH READY MIX:



PROCESS
CALIBRATION

Portland Cement

Discharge cement into bucket.
Record: 

Weight
Cement counts 
Conveyor counts
Time, seconds

Calculate:
Conveyor counts per 94-lb
bag of cement

Determines conveyor
counts needed per
cubic yard (shown
later)

Time, in seconds, required
to discharge a 94-lb bag
of cement

Determines admixture
flow rates (GPH) -
admixture dosages
based on cement
content



PROCESS
CALIBRATION

Aggregates

Discharge cement into bucket.
Record: 

Weight
Aggregate moisture 
Conveyor counts
Gate settings

Calculate:
Aggregate weight, lbs per
conveyor count at
respective gate settings
Plot on aggregate graph



PROCESS
CALIBRATION

Mix Design

Using cement and aggregate
calibration data, determine:

Conveyor counts per CY
Gate settings

Based on aggregate
proportions in mix design
Reference aggregate graph for
gate settings

The total conveyor
counts after discharge
determines the quantity
of concrete batched.



PROCESS
QUALITY CONTROL

  Mix Designs
Developed per ACI 211
Customized per job specs

  Routine QC Monitoring
Air, slump, temp., strength -
ASTM standards, same as RM
Yield - 2 methods

Fill 0.25 CY box - compare
actual conveyor count with
theoretical (calibration)
Divide sample weight (lbs)
by unit weight (lbs/cf) to
determine actual volume,
compare



STANDARDS
FOR VOLUMETRIC PRODUCTION

ASTM C685 - Original version issued in 1971
ACI 304 / AASHTO M 241
ACI 548.4-93 - Latex Modified Concrete Overlays
- Volumetric - preferred production method
VMMB 100-01
ITD - Sec 409 (PCCP) and 502 (Conc. Structures)



PROCESS
BATCH TICKETS

Requirements in ASTM C685
Same as C94 - plus calibrated settings for
flow controls of mix constituents (aggs,
cement, admix, etc.)
Conformance ensured by monitoring
calibrated settings

Submittals available in same format as ready
mix with addition of calibration records
(mentioned above)



FEATURES

Prolonged shelf life
Improved workability
Less mix water needed on-site - no
slump loss from haul

Increased bleed water
Mitigate exposure to rapid
evaporation, plastic shrinkage
cracking
Counteracts problems related to
new blended cements (Type 1L) 

QUALITY

FRESH PRODUCT
Reduced water content means
decreased W/C ratio:

Increased early and ultimate
strength
Expedited form removal, service of
concrete member

Alternatively, W/C ratio can be
maintained while reducing cement:

Mitigation of shrinkage, surface
failure 



FEATURES
QUALITY

GREATER PRODUCT CONTROL &
FLEXIBILITY

Test & change mix properties in real
time - NO REJECTED LOADS 
Modify slump or swap entire mix
design mid-truck
Maintain workability indefinitely

Curb, shotcrete, high-early, CDF,
etc.

Increased mix uniformity with small
batches - no “doughballs”



FEATURES
EFFICIENCY

Avoid running short
(under-ordering)

Produce additional
concrete as needed
Eliminate additional
short load fees, 2-3
CY minimums,
waste from “clean-
ups”
Save labor cost
from delays
Avoid cold joints

Eliminate waste     
(over-ordering)

Waste averages 15-
20% of total concrete
ordered
Eliminates waste
management cost,
permit compliance

BATCH ONLY WHAT YOU NEED



FEATURES
EFFICIENCY

PLANT OPENING FEES
Minimal “fire-up” cost compared to ready mix
(weekends, after-hours)

CHEMICAL ADMIXTURES
Reduce dose for set retarders and superplasticizers
- no slump loss from travel to job
Greater efficacy, less waste - liquid admixtures are
more potent in fresh concrete

Water added by RM drivers counteracts
accelerators



FEATURES
EFFICIENCY

SUPERIOR MANEUVERABILITY

Operator controls auger, chutes
by remote - no “chute man”

Labor cost savings
Improved safety

Articulation of discharge
assembly covers larger area
than chutes on RM truck



FEATURES
UNIQUE CHALLENGES

FALSE SET

Concrete stiffens, loses workability without
heat or progress with setting - 

            “Plaster of Paris”
Occurs within first 1-5 minutes after mixing
Gypsum unbonded to Portland cement -
ready mix overcomes by mix during haul
Requires adaptation of finishing technique
Admixtures available to combat effect



FEATURES
UNIQUE CHALLENGES

Increased bleed water - Pros & Cons
Excess water (water of convenience)
absorbed, evaporated in RM truck during
travel
Improved workability - counteracts rapid
surface drying from blended cements
(discussed earlier) 

Delayed set time - due to freshness
Discharge in motion

“Tailgating” impractical at times
Offset by superior chute articulation

OTHER FACTORS



FEATURES

OPERATE AS PORTABLE BATCH PLANT
for local or remote projects

OPPORTUNITIES

Work around load limits
Stage 1-2 mixers for continuous batching -
eliminate truck traffic

Minimize impact to roads
Eliminate delays due to traffic

Stockpile aggregates on-site
Maintain, monitor quality

Deliver Portland Cement directly to site
Portable cement silo
Super sacks
Tanker truck



FEATURES
READY MIX ADVANTAGES

Can prove more efficient for large
projects with 1 mix design. Potential
advantages include:

Faster turnaround for batching &
discharging
Less variability on sizable pours -        
1 batchman; drivers only deliver
product
Less set up, mob cost on local
projects easily accessible to trucks

May be preferred for tailgate jobs



FEATURES
CURRENT USES

State DOT’s, municipalities, Army Corps of
Engineers
Ready mix suppliers, concrete pumps, concrete
contractors 

Cascade Mobile Mix - Graham, WA
Stremler Concrete - Lynden, WA

           Notable projects
I-5 Pavement Panel Replacement - Seattle, WA
SR-99 Tunnel Precast Wall Panels - Seattle, WA
Various Latex Modified Overlays - WSDOT &
ODOT
Washington State Penitentiary - McNeil Island,
WA
Tumwater Dam (underwater piers, grout) -
Leavenworth, WA



CONCLUSION
SUMMARY

Volumetric mixers are versatile machines that
function as portable concrete plants. As such,
they offer solutions for both unique and ordinary
concrete projects:

Increased product control, customization
Batch exact quantities needed (post holes, footings, tear-
out/replace) 
Unique maneuverability
Multiple mix designs on single truck (interior, exterior)
Flexible scheduling (weekends, after-hours)
Specialty mixes - low slump, Rapid-Set, etc.

Bagged mixes (latex overlays, grouts, UHPC)
Delivery to remote locations



Questions?


