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A new approach to concrete pumpability 
design and prediction

NRMCA Concrete Innovations - November 9, 2022
Stephen Herald - Technical Services Manager, West Central Region - Holcim RMX US

Leveraging Holcim’s latest digital innovation in a Denver project

IMPROVING LIVING 
STANDARDS FOR ALL 
with affordable and sustainable 
solutions

MAKING CITIES 
GREENER
from foundation to rooftop with 
low carbon solutions

EMPOWERING 
SOCIETY 
WITH SMARTER 
INFRASTRUCTURE
from green mobility and renewable 
energy to essential sanitation    

HOLCIM US: DRIVEN BY OUR PURPOSE 
BUILDING PROGRESS FOR PEOPLE AND THE PLANET
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AT THE FOREFRONT OF GREEN BUILDING SOLUTIONS

13 
cement plants

+7,000
employees

43 

Net Zero
pledge

SBTi
validated 2030 targets

Leading US 
Cement producer

Leading the way in 
sustainability

Innovating to build
more with less

ESG Rankings
from MSCI to Sustainalytics

Green Solutions
1/3 of our sales 

Circular 
Economy

50 million tons
materials recycled annually

Alternative fuels
diverting materials from landfills

Geocycle 
& Systech
reduce and recycle

states

~250
RMX, aggregate, asphalt sites

SMART READY-MIX CONCRETE SOLUTIONS
Leveraging digital technologies to enable informed data driven decisions
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THERMAL - CURING TEMPERATURE PUMPING SIMULATORMATURITY MONITORING
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HOLCIM’S NEW PUMPING PREDICTION TOOL
Long distance, vertical and horizontal pumping simulation

➔Ensure pumping feasibility in complex situations.

➔Assist in selection of the most suitable pump.

➔Optimize mix design to reduce the pumping pressure.

➔Typical segments: High Rise & Infrastructure.

PUMPING 
SIMULATOR -
FIRST SUCCESS 
IN COLORADO
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Building type:
e-commerce distribution center with robotic slabs

Height:
5 floors
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Place:
Northern CO

Pumping distance:
300’ to 700’ horizontal - up to 75’ vertical

Volume:
72,000 CY

Date:
2022-2023

A US FIRST AT A COLORADO DISTRIBUTION CENTER PROJECT
Using the tribometer and simulation tool to optimize concrete and CO2
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A US FIRST AT A COLORADO DISTRIBUTION CENTER PROJECT
Using the tribometer and simulation tool to optimize concrete and CO2
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A US FIRST AT A COLORADO DISTRIBUTION CENTER PROJECT
Initial vs. final mix design

INITIAL PROPOSED MIX FINAL APPROVED MIX AFTER 
TRIBOMETER STUDY

611 lbs cementitious

GWP = 320 kgCO2eq/m3

535 lbs cementitious

GWP = 288 kgCO2eq/m3 (-10%)

CO2 savings = 612 t CO2 eq

77 homes’ energy use for one year

Application: Slab on deck (pumped)

Structural macrofibers 7.5 lbs

Fly ash 15%

Volume = 25,000 cy to date
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A US FIRST AT A COLORADO DISTRIBUTION CENTER PROJECT
Tribometer study step by step

Tribometer to perform 
measurements with the actual 
concrete mix

Output ⇒ key parameters for prediction Web based platform for 
concrete and pump selection
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A US FIRST AT A COLORADO DISTRIBUTION CENTER PROJECT
Pumpability results

INITIAL 
DEVELOPMENT 
AND TRIALS
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ORIGIN OF THE PUMPING SIMULATOR SOLUTION

Classical nomograph based on slump

CONCRETE PUMPING:

a very efficient but hard to predict placement method
past calculation methods were complex and inaccurate

HOLCIM INNOVATION CENTER TACKLED THESE ISSUES BY:
understanding the right parameters for tribology
modelling these parameters into a new software to predict concrete pumpability

PLUG FLOW VS. HYBRID FLOW
How does concrete flow into the pipe ?

Comparing the stress in the pipe to the concrete yield stress, two different situations may occur :
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Plugged concrete Lubricant layer

Pipe

Plug Flow

Lubricant layerPlugged concrete Sheared concrete

Hybrid Flow
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In the tribometer, conditions are similar, except for the confinement and pressure.
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Plug Flow Hybrid Flow

PLUG FLOW VS. HYBRID FLOW
Tribometer simulation

Challenge:  pump 14,000 psi concrete up to 1,700 ft high 

FROM THE LAB TO THE GROUND
First real-life trial of the solution: KL118 Tower in Malaysia

Tested pumpability in the lab 
and with a full-size mockup

Helped validate simulation tool  
results

Optimized project mix designs 
against growing pump heights

Avoided concrete pump 
plugging related to mix design
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OTHER FIELD VALIDATIONS

DIGITAL CONCRETE 
SOLUTIONS

developed by the Holcim Innovation 
Center

extensively tested in the field

WITH PRACTICAL 
APPLICATIONS

cost and CO2 benefits

and positive first feedbacks from our 
customers in Colorado
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THE FUTURE OF CONCRETE: FROM PRODUCT TO SOLUTIONS
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Stephen Herald, Technical Services Manager, West Central Region 
stephen.herald@holcim.com

https://www.holcim.us/concrete
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