Co-funded by the SEEx
Erasmus+ Programme
of the European Union S

Hydraulic structures. Dams and reservoirs
Concrete dam engineering -3

Assoc. Prof. Maria Mavrova
University of Architecture, Civil Engineering and Geodesy - Sofia

Sofia winter School 29 November — 10 December 2021
Date: 8 December 2021

i This project has been funded with support from the European Commission. This publication reflects i
i the views only of the author, and the Commission cannot be held responsible for any use which may |
! be made of the information contained therein. i

____________________________________________________________________________________

www.swarm.ni.ac.rs

Strengthening of master curricula in water resources
management for the Western Balkans HEIs and stakeholders

Project number: 597888-EPP-1-2018-1-RS-EPPKA2-CBHE-JP



conventional concrete -method of placing

.' J_;
"‘. ~i




Roller-Compacted Concrete (RCC)

Concept and significance

emajor shift in the construction practice
of mass concrete dams!

traditional method of placing, compacting, and
consolidating mass concrete is a slow process

econstruction of earth and rock-filled dams speedier, more
cost-effective.



first application of RCC technology in 1974

The repair of the collapsed intake tunnel of
Tarbela Dam proved that :

ematerial had more than adequate strength and
durability

emaximum placement of 18,000 m?> of RCC in
one day is still the world’s record



Definition:

roller compacted concrete (RCC) is a concrete compacted by

roller compaction.
The concrete mixture in its unhardened state must support a
roller while being compacted!

RCC differs from conventional concrete in its consistency
requirement:

ebe dry enough to prevent sinking of the vibratory roller
equipment

ebe wet enough to permit adequate distribution of the binder
mortar in concrete during the mixing and vibratory compaction
operations
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Materials

e Cement

when RCC is to be used in mass concrete,
the recommendation of selecting cements
with lower heat generation should be followed



Materials

e Mineral admixtures

are used extensively in RCC mixtures

to reduce

—>the adiabatic temperature rise of concrete
—and costs,

+ to improve durability

Class C fly ash, slag, and natural pozzolan have been
used
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Materials

e Chemical admixtures

Air-entraining and water-reducing admixtures are
used in RCC compositions

Set-retarding admixtures can extend the time up to
which the concrete lift should remain unhardened
-2 reducing the risk of cold joints with

the subsequence lift
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Materials

e Aggregates

Aggregates greater than 76 mm in diameter are

seldom used in RCC because they can causeproblems
In spreading and compacting the layer!
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Concrete Mixture Proportioning

Method |

uses the principles of soil compaction to produce a lean RCC,
optimum water content of the concrete is the one that produces the

maximum dry density of the mixture.

The overriding criteria are the compressive and shear strength
since the dam using this type of concrete typically will have a waterproof

upstream face made either by traditional mass concrete or precast panels.
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Concrete Mixture Proportioning

Method I

traditional concrete technology methods to produce high-paste RCC mixtures.

Upper Stillwater Dam and Elk Creek Dam

are examples of dams that were built using this approach.

The overriding criteria are the shear strength between the lifts and low
permeability of concrete since no protective, impermeable face is used

upstream .
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Construction Practice

Movable hooper

Dam cross section
with conveyor system

¢L)

C1. Back HDE for consolidation of
% u/s face conventional concrete
Placement rate

C3. Vibratory rolier from approximately 450 cubic meters

compaction of RCC Hardened RCC lifts (10 to 24 hours)

Kept continually moist and clean,

A L

water truck

Advancement rate
approximately 25 m per hour

C2. Back HDE for installation
of contraction joints

C. Conventional concrete
contraction joints
roller compaction

A. Bedding Mortar Aplication

Application is 10 to 15 m in front of RCC placement
Application preceeds RCC placement by 10 to 15 minutes

After compaction no vehicular
traffic allowed until RRc has
hardened (13 hours)

24 inches

After depositing RCC into piles by end dump trucks and conveyors,
A) Dozer spreads RCC into many thin sloping layers.

B) Dozer spreads RCC in fan-like manner across width of dam.

C) Dozer continuosly tracks individual layers

Typical work layout for RCC placement



RCC Dam - Teesta Low Dam
https://www.youtube.com/watch?v=EBG3CiY7LAl




https://www.youtube.com/watch?v=s-gVTuPgBjo

» Oroville Dam- roller-compacted concrete
(RCC) for the emergency spillway
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