ABSTRACT

he US DO concept for facilty in-situ decommissioning (1SD) s to physically
stabilze and isolate in tact,structurally sound faciiies that are no onger needed
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water infilration, and isolate confaminated materals. This work i being performed
as a Comprehensive Environmental Response, Compensatons and Liabilty Act
(CERGLA) acton and is part of the overal soi and groundwater completion projects.
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Reactor ISD Fill Material/Grout Requirements

Fill Material Function

« Fill massive void spaces below grade with physically stable cementitious material to
revent Subsidence
- Reduce water infltration
- Isolate contaminated materials from the environment
layer over

encapsulate debris.

forthe
General Material Characteristics Types of Fill Materials.
« Flowable « Bulk Fill for below grade areas: Portland cement-based grouts
+ Self-consolidating and leveli - Dryareas

« Minimal segregation / seting / phase separation - U areas
+ >0.34 MPa (50 psi) unconfined compressive strength + Special bulk il for cry areas: Cellular Portland cement-based
(support 50 psi overburden) rout

+ Low heat of hydration (mass placement)

+ High volume placement rate

+ Reactor Vessel Low pH grout
- Calcium sulfoaluminate cement-based grout

Reactor ISD Fill Material/Grout Below Grade

Laboratory Tests
Fresh properties.
Cured properties.

Scale-up = R Reactor Disassembly Basi I placement
Full Scale - Production 191,140 m total
R Reactor Disassembly Basin - 23,000 m’ (30,000
yds?)
P Reactor Disassembly Basi
P Reactor Bidg ~ 54,000 m? 76,000 yd?)
00 m? (35,000 yds?)
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Fill material needed for low loading bearing application

‘Savannah River Site

Portland Cement Based ISD Bulk Fills

- Reactor Facity xtends 12140 ) bolow ground sutsce
- Eising concrot srcture it

AfterISD Portland Cement, Fly Ash (Class F), Sand, Gravel, Water,
A --HRWR + VMA
Material Property Screening Criteria | Dry Area Fill U"di’i‘l'l"'""”
Unit Wt
ASTM 138, kg/m® >1281 2202 275
Hydraulic Conductivity 3
ASTM 5084, cmisec N 4:85X10 s
- 61210 Dry Areas
Slump - Flow ry o "
ASTM C 1610, cm 46210
Bleed Water
after 24 hours 9 o Ll
Set Time <24 DryAreas
e v s gt e ASTM C 403, hours <15_Underwater ® ?
R S — Compressive Strength
+ Reacor vssel rout il & concret c ntalled @ 7 days ASTM C 39, MPa >0.35 1.83 3.45

+Exiting rctor bing trctue romsins it

Reactor Vessel Fill Material Requirements

- Flowability

- Self-consolidating & leveling

* Zero Bleed

+ Ci ible with internal

Portland cement based fills are incompatible wi
Potential for hydrogen generation > 60 % LFL,

+ Pumpability

+ Radiation effects

Laboramry & Scale-up

%cg\e Up Testing
. Specuany fill material is required for material compatibity - Batching Process

Reactor Vessel Fill Material Requirements

ping-Delivery System
* Mock-up Vessel Flow Test

- Calcium sulfoaluminate cement based grout

Reactor Vessel Fill Materials — Laboratory Testing

Material Property ‘Screening Calcium ‘Magnesium potassium
Criteria osphat

Slurry Properties (Fresh Properties)
PH <105 ] 8

ASTM C 939, seconds

Static Working Time >30 a5+
Modified ASTM D 6103, minutes

Dynamic Working Time >60 60+
Modified ASTM D 6103, minutes

CONCLUSIONS

Flow Cone <100 22-34 30- 50 + Functions and technical requirements for
flowable fills were developed by SRNL to support
SRS reactor facility in-situ D&D

Laboratory testing and scale up testing were

to support mix designs for:

Set Time. 2t024 -1z .
ASTM C 403, hours .
Density - wet unit weight <2212 1954 2114

ASTM C 138, kg/m®

Cured Properties

Compressive Strength 138 483 552
@7 days ASTM C 109, MPa

Adiabatic Temperature Rise <60’ -~30°c ~a0°c

Reactor Vessel Fill - Scale-up Testing
= Batch Testing

Dry Areas (bulk fill)

Underwater placement

Low density application

Reactor Vessel containing a large amount of
reactive metal (aluminum components)
Reactor Vessel with little reactive metal
components

+ Portland cement-based grouts were used for all
fill materials except for the reactor vessel
containing reactive metal.

« Low pH, non portland cement flowable fills were

Verifying p boundary

® Materials blending N
sequence N

 Mixing time

* Pumping-Delivery System
* Paddle mixer

fres|

 Positive displacement
pump + recirculation loop

* Mock-up Vessel
Flowability Test

 Drop height - 48 m

and

Calcium sulfoaluminate
Magnesium potassium phosphate (in
conjunction with D. Singh, ANL)

+ Calcium sulfoaluminate cement based grout was
selected for filling P-Reactor vessel based on

h properties, material availability and cost

+ Placement sequencing and strategies were
developed and provided for full-scale
implementation

+ Implementation to date is meeting the technical

productions requirements and an

accelerated schedule

© Flow around congested
mock-up tube array
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