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1 EXECUTIVE SUMMARY

The design of the conversion of the Cable Tunnel in V-14 to a Wet Waste Storage Facility
has been completed. The design shows that the area can be used provided that certain mass
limits are applied to the drums stored in the area. The User Requirements Specifications [1]
have been met.

2 INTRODUCTION

21 Purpose

This document describes the design process followed to verify that the Cable Tunnel can be
used to store waste identified by the Waste Segregation and Repacking Facility.

2.2 Scope

This document only describes the design and verification of the height of the bund wall, the
loading capacity of the slab, and the modification of the transfer route from Pelstore to the
Cable Tunnel floor.

3 REFERENCES

Document Title Document No. Rev
[1] User Requirement Specification for the Wet ) )
Waste Storage Facility in the Cable Tunnel NLM-SPE-00041 1.0
[2] Email from Patrick Dyasi dated 2022-08-24
[3] Concrete Details to Slab at 1353,5 Level 7371-14-010-C07600 11
[4] Basis of structural design and actions for
buildings and industrial structures - Part 1: Basis | SANS 10160-1: 2019 1.3
of structural design
[5] E;?/\c/)vlllr;g: Wet Waste Storage Facility General NNDD-V-14-C-L1-0001 10
[6] lsllc?c:lrzrete floors - Part 2: Finishes to concrete SANS 10109-2: 2013 31
[7] Drawing: Uncharacterised Waste Storage Area NNDD-V-14-C-L1-0003 10
Layout and Detail
[8] B;e;;vi:ng: 210-Litre Drum Storage Layout and NNDD-V-14-C-L1-0005 10
[9] B(raat;\;:gg: Characterised Waste Area Layout and NNDD-V-14-C-L1-0002 10
[10] D_rawing: General Drum Storage Layout and NNDD-V-14-C-L1-0004 10
Details
[11] Drawing: General Ramp for Pallet Jack NNDD-V-14-C-L1-0007 1.0
[12] Drawing: Trench Cover NNDD-V-14-C-L1-0006 1.0
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Document Title Document No. Rev
[13] Drawing: Air Lock Room Layout NNDD-V-14-C-L2-0001 1.0

4 DEFINITIONS AND ABBREVIATIONS

4.1 Definitions

Term Definition
Pelindaba Pelindaba is the name for the area that NECSA site is located
Pelstore The waste storage facility found in the Building V-14.
V-14 A building located on the Pelindaba East site.

A floor of Building V-14 located at an elevation of 1353.5 meters
Cable Tunnel

above sea-level.

4.2 Abbreviations

Term Definition

NECSA South African Nuclear Energy Corporation

WSRF Waste Segregation and Repacking Facility

WWSF Wet Waste Storage Facility
4.3 \Variables

Term Definition

A Area

b width

B Edge point

C cover thickness

dv Vessel storage volume

f factor

f strength (stress)

g gravity

h height

I Moment of inertia

I length

M Moment

n Number of

P Point Load

Q Line Load

t thickness

This document is the property of the South African Nuclear Energy Corporation Ltd and shall not
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Term Definition
\ Volume
\ Shear
w width
y distance from centroid to edge
Y Loading Factor
0 Stress/Area Load
P density
[0) factor
4.4 Subscripts
Term Definition
100 Representing 100-Litre Drum
160 Representing 160-Litre Drum
210 Representing 210-Litre Drum
allow Allowable load
applied An applied load
applied Applied to the area/point
b bending
bund Bund wall
c5 Characterised 5-litre containers
containers 5-Litre Containers
eff Effective
frame The frame used for storing 5-Litre containers
layers The number of layers per frame
liquid The amount of liquid
LL Live Load
max maximum
pallet referring to pallet
rupture The percentage of containers that rupture
S screed
safety Safety factor
tot Total
uch Uncharacterised 5-litre containers
X X axis
y yield
y Vertical




Document MES-CIV-REP-0036
Revision 1.0
Page Page 6 of 29

This document is the property of the South African Nuclear Energy Corporation Ltd and shall not
be used, reproduced, transmitted or disclosed without prior written permission.

5 BACKGROUND INFORMATION

During Pelstore’s waste reduction process, drums containing wet or liquid waste are identified
using X-Rays. These drums are then separated from the waste reduction process. The Wet
Waste Storage Facility (WWSF) will be used to store these drums and the 5-liter containers
of characterised and uncharacterised waste from the Waste Segregation and Repacking
Facility (WSRF).

The area identified for the WWSF is the Cable Tunnel in the V-14 building on Pelindaba East
Site. This area is approximately 3369 m? and will be fenced off to maintain security. The area
will be split into four storage sections, namely general drum, 210-litre drum, characterised
and uncharacterised 5-litre containers [1].
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6 REQUIREMENTS AND GENERAL DESIGN INFORMATION

The requirements for the design are split into general and area requirements

6.1

General Requirements

The requirements of the general area design are listed below:
Table 1: General Requirements for the WWSF

Requirement | Requirement Description Reference
Number
[R1] Each Section must be fenced off from each other [1] 6.1
[R2] Approximate number of drums to be stored: 16000 [1] Table 6-1
[R3] Approximate number of characterised 5-litre containers to | [1] Table 6-1
be stored: 11000
[R4] Approximate number of uncharacterised 5-litre containers to | [1] Table 6-1
be stored: 112
[R5] Storage and configuration layout based on loading capacity | [1] 6.2.1 &
of the cable tunnel floor 6.2.2
[R6] Modification of existing access between the cable tunneland | [1] 6.2.3
Pelstore floor for transport of drums between facilities.
[R7] Bund walls are required around each section. The bund wall | [1] 6.5
must be able to contain the liquid of 50% of the total
containers/drums in their respective areas.
[R8] Holes in the existing floor are to be sealed or closed [1] 6.5
[R9] Floors must be easily cleaned. The materials of construction | [1] 6.5 & 6.6
used must be acid and oil resistant
[R10] There shall be 500mm spacings between rows of drums or | [1] 6.7
shelves to enable inspections
6.2 Drum Storage Area
The requirements in Table 2 only apply to the drum storage area:
Table 2: Requirements for the Drum Storage Area
Requirement | Requirement Description Reference
Number
[R11] A 2-metre-wide main passage [1] 6.4.1
[R12] Drums are stacked four to a pallet. Pallets should be stacked | [1] 6.4.1

two tiers high depending on floor loading capacity and roof
height.

Table 3 describes the drums that can be stored in the WWSF.
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Table 3: General Information on the Drums to be Stored in the WWSF ([1] Table 6-2)

Drum Type Diameter Lid Diameter Height Maximum Mass
[mm] [mm] [mm] [kd]

100 L Plastic 503.9 523 582 140

Buksie (Red)

100 L Plastic 490.2 N/A 573 140

Barrel (Blue)

100 L Metal 496.6 522 573 140

Medical (Red)

100 L Metal 460.3 488 672 140

(Black)

160 L Metal 498.2 524 837 160

(Red)

210 L Metal 573 608 890 300

(Yellow)

The maximum amount of liquid in any drum is 50% of the drums volume [2].

6.3 Requirements for Characterised 5-Litre Container Storage Area

The requirements in Table 4 only apply to the characterised 5-litre container storage area:
Table 4: Requirements for the Characterised 5-Litre Container Storage Area

Requirement | Requirement Description Reference
Number
[R13] The containers shall be laid out with no more than 3 |[1]6.4.2
containers deep.
[R14] The containers shall not be able to slip [1]16.4.2
[R15] The shelves shall be compartmentalised with spacers for | [1] 6.4.2
precise positioning
[R16] The height between shelves shall be a minimum of 400mm | [1] 6.4.2

The containers have a maximum mass of 5kg.

6.4 Requirements for Uncharacterised 5-Litre Container Storage Area

The requirements in Table 5 only apply to the uncharacterised 5-litre container storage area:
Table 5: Requirements for the Uncharacterised 5-Litre Container Storage Area

Requirement
Number

Requirement Description Reference

[R17] Access for the geometrically safe trolleys and cages [1]16.4.2
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7 DESIGN CALCULATIONS

The following sections illustrates the design calculations performed to conform to the
requirements. The general proposed layout of the areas is shown in Drawing NNDD-V-14-C-
L1-0001 [8].

7.1 Bund Wall Height

The bund wall height for each section is determined by the amount of liquid spilled in an
accident scenario. The method for calculating the height of the bund wall was to find the total
volume of potentially spilled liquid for each area and divide that by the effective area of each
area. The effective area accounts for space occupied by containers.

7.1.1 Bund Wall

The bund wall will be constructed of commercial steel. Different sized angle irons or flat bars
will be used for the wall. This will be easiest to install, seal and maintain.

7.1.2 Drum Storage Area

There are two sections to the drum storage area. The first section is the area where only 210-
litre drums can be stored. The second area is a general drum storage area.

71.21 210-Litre Storage Area

This area can only contain 210-litre drums and is described in Drawing NNDD-V-14-C-L1-
0005 [8]. Table 6 illustrates the summarised calculations. The full calculations can be seen in
APPENDIX A. The calculations show that the bund wall height is required to be at least 214
mm.

Table 6: Bund Wall Height Calculation Key Values for the 210-litre Drums Area

Variable Value Unit Comment
N210 1088 Number of 210 litre drums
dv210 230 dm? Volume of the 210-litre drum
A 322.34 m? Effective Area
frupture 0.5 Percentage of drums that rupture
foercent_liquid 0.5 Percentage of each drum that is liquid
(Psafety 1.1 Safety factor for overflow
Viiquid 3 Volume of liquid that should be
68.67 m contained in the bund
Nbund 214 mm Required height of the bund
71.2.2 General Drum Storage Area

This area can store 100-litre, 160-litre and 210-litre drums. The layout of this area can be
found in Drawing NNDD-V-14-C-L1-0004 [10]. The bund wall calculation assumes that all
drums are 160-litre drums stacked in two layers as this is most conservative.
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Table 7 illustrates the summarised calculations. The full calculations can be seen in
APPENDIX A. The calculations show that the bund wall height is required to be at least 684.5
mm.

Table 7: Bund Wall Height Calculation Key Values for the General Drums Area

Variable Value Unit Comment

N160 14688 Number of 160 litre drums

dvieo 163 dm? Volume of the 160-litre drum

Aetf 962.90 m? Effective Area

frupture 0.5 Percentage of drums that rupture

fpercent_liquid 0.5 Percentage of each drum that is liquid

(Dsafety 1.1 Safety factor for overflow

Viiquid 659.05 m3 Volun_1e qf liquid that should be
contained in the bund

Nbund 684.44 mm Required height of the bund

7.1.3 Characterised 5-litre Container Storage Area

Table 8 illustrates the summarised calculations for the Characterised 5-Litre Container Area.
The layout of this area can be found in Drawing NNDD-V-14-C-L1-0002 [9]. The full
calculations can be seen in APPENDIX A. The calculations show that the bund wall height is
required to be 93.8 mm.

Table 8: Bund Wall Height Calculations Key Values for the Characterised 5-Litre
Containers Area

Variable Value Unit Comment

Nc5 12096 Number of 5 litre containers

dvces 5 dm3 Volume of the 5-litre Container

Aetf 354.8 m? Effective Area

frupture 0.5 Percentage of containers that rupture

(Psafety 1.1 Safety factor for overflow

Vs 33.26 m?3 Volume of liquid that should be
contained in the bund

Ncsbund 93.75 mm Required height of the bund

7.1.4 Uncharacterised 5-litre Container Storage Area

Table 9 illustrates the summarised calculations for the Uncharacterised 5-Litre Container
Area. The layout of this area can be found in Drawing NNDD-V-14-C-L1-0003 [7]. The full
calculations can be seen in APPENDIX A. The calculations show that the bund wall height is
required to be 5.3 mm.
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Table 9: Bund Wall Height Calculations Key Values for the Uncharacterised 5-Litre
Containers Area

Variable Value Unit Comment

Nucs 112 Number of 5 litre containers

dvces 5 dm3 Volume of the 5-litre Container

Aetf 58.24 m? Effective Area

frupture 0.5 Percentage of containers that rupture

(Psafety 1.1 Safety factor for overflow

Vucs 0.31 m?3 Volume of liquid that should be
contained in the bund

Rucsbund 5.29 mm Required height of the bund

7.2 Loading on the Floor

The allowable load of the floor was defined by Drawing 7371-14-010-C07600[3]. This is the
original structural drawing of the area. The allowable loads are defined in Table 10.

A live load factor, yL, of 1.6 was applied in accordance with SANS 10160-1[4].

Table 10: Allowable Loads on the Cable Tunnel Slab

Variable Value Unit Comment

Ballow 5 kPa Allowable Area Load

Paliow 20 kKN Allowable Point Load on the Egg-
Crate Opening Cover

7.2.1 Drum Storage Area

The loading calculations are split into the three types of drums found in the WWSF, namely
100, 160 and 210 litre drums. The complete calculations can be found in APPENDIX B.

7211 100-Litre Drums

A fully loaded pallet, a pallet and four maximum mass drums, will exceed the allowable area
loading of the floor, therefore the mass of the four drums on the pallet must be limited. Two
situations were considered, namely, a single pallet or two pallets stacked. The summarised
calculation is shown in Table 11.
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Table 11: 100-Litre Drums Loading Calculations

Variable Value Unit Comment
M100_max 140 kg Maximum Mass per Drum
M100_pallet 12 kg Mass of the Pallet
|pallet 1050 mm Length of the Square Pallet
N100_drums 4 Number of Drums per Pallet
Whallet 8.91 kN Factored Maximum Weight of a Pallet
0100_applied_max 8.08 kPa Factored Maximum Area Load (Not
Okay)
M100_pallet_1 339.2 kg Factored Maximum 4 Drum Total
Weight per Pallet for a Single Layer
M100_pallet_2 151.6 kg Factored Maximum 4 Drum Total
Weight per Pallet for a Double Layer
7.21.2 160-Litre Drums

A fully loaded pallet, a pallet and four maximum mass drums, will exceed the allowable area
loading of the floor, therefore the mass of the four drums on the pallet must be limited. Two
situations were considered, namely, a single pallet or two pallets stacked. The summarised

calculation is shown in Table 12.

Table 12: 160-Litre Drums Loading Calculations

Variable Value Unit Comment
M160_max 160 kg Maximum Mass per Drum
M160_pallet 12 kg Mass of the Pallet
|pallet 1050 mm Length of the Square Pallet
N160_drums 4 Number of Drums per Pallet
Wopallet 10.16 kN Factored Maximum Weight of a Pallet
B160_applied_max 9.28 kPa Factored Maximum Area Load (Not
Okay)
M160_pallet_1 339.2 kg Factored Maximum 4 Drum Total
Weight per Pallet for a Single Layer
M160_pallet_2 151.6 kg Factored Maximum 4 Drum Total
Weight per Pallet for a Double Layer
7213 210-Litre Drums

A fully loaded pallet, a pallet and four maximum mass drums, will exceed the allowable area
loading of the floor, therefore the mass of the four drums on the pallet must be limited. The
210-Litre Drums will only be stored in a single layer. The summarised calculation is shown in

Table 13.
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Table 13: 210-Litre Drums Loading Calculations

Variable Value Unit Comment

M210_max 300 kg Maximum Mass per Drum

M210_pallet 12 kg Mass of the Pallet

|pallet 1360 mm Length of the Square Pallet

N210_drums 4 Number of Drums per Pallet

Wopallet 19.14 kN Factored Maximum Weight of a Pallet

0210_applied_max 10.35 kPa Factored Maximum Area Load (Not
Okay)

M210_pallet_1 558.19 kg Factored Maximum 4 Drum Total
Weight per Pallet for a Single Layer

7.2.2 Characterised 5-Litre Container Area

The containers will be stored in shelves which can store 21 containers per layer and be in two
layers. This will result in 42 containers applying load to the feet between two racks. The rack
feet will act predominately as point loads on the floor. An area load was checked never the
less and it was limiting. The summarised calculation is shown in Table 14. The full calculations
can be found in APPENDIX C.

Table 14: Characterised 5-Litre Containers Loading Calculations

Variable Value Unit Comment

Ncontainers 21 Number of Containers per Layer
Niayers 2 Number of Layers

Mcontainer 5 kg Maximum Mass of a Container

Mirame 70 kg Mass of the Frame on one Pair of Legs
Wirame 650 mm Width of the Frame

lframe 1270 mm Length between leg pairs of the Frame
Papplied 412 kN Point Load Applied

Bapplied 4.99 kPa Area Load Applied

7.2.3 Uncharacterised 5-Litre Container Area

The uncharacterised 5-litre containers are stored in geometrically safe trolleys which results
is a far less dense than the characterised 5-litre containers and therefore a check will not be
performed.

7.3 Modification of Passage between the Pelstore Floor and WWSF

The modifications required is to:
¢ Widen the access door to a double door,
e Install a 500 kg crane to lift a drum to the required level
These modifications are shown in Drawing NNDD-V-14-C-L2-0001[13].
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7.3.1 Widen of Access Door

The reinforced concrete will need to be cut widen the door. An |-Beam lintel will be installed
to maintain the stability of the door and the wall above. A standard Necsa design and drawing
will be used.

7.3.2 500 kg Crane

The crane will be designed and installed by a crane manufacturer. This will ensure that the
crane is adequate and that it complies with regulations. The crane will be mounted into
concrete walls which should be checked once the crane has been designed and drawings
are available.
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8 FINALISED DESIGN

The final design is based on the results of the design calculations shown in Section 7.

8.1 Bund Walls

The minimum bund wall heights are calculated in Section 7.1. Table 15 shows the selected
angle irons and plates for the bund wall and the bolting spacing. Furthermore, this is illustrated
in Drawings [7], [8], [9] and [10].

Table 15: Bund Wall Information

Storage Area Minimum Wall | Section [mm] Tie-Down Bolt
Height [mm] Spacing [mm]
210-litre Drums 214 Plate 240x8 600
General Drums 685 Plate 700x8 600
Characterised 5-Litre 93.8 Angle 100x100x8 600
Uncharacterised 5-Litre 5.3 Angle 50x50x5 400

The 50x50x5 angle is significantly larger than required for the Uncharacterised 5-Litre Area.
This is due to minimum end measurements during the bolting process.

8.2 Closure of the Openings in the Slab

The openings in the slab are to be closed. There are 2 types of opening currently, cable
trenches running across the slab and rectangular holes.

8.2.1 Trenches

The trenches are all 450mm wide. A steel plate will be used to support 50mm of screed which
will be placed over the trench. This will allow sealing of the trench while allowing the trench
to continue to operate. This is shown in Drawing NNDD-V-14-C-L1-0006 [12] while the
calculations can be found in APPENDIX D. The plate is designed to resist the load of the
screed and a live load of 5 kPa, the same load allowed on the slab.

8.2.2 Rectangular Holes

The rectangular holes are found in the northern section of the cable tunnel. They are currently
covered using a steel plate welded to an egg-crate grid. This is shown in Drawing 7371-14-
010-C07600 [3]. The drawing also states that the covers are designed for a point load of 20
kN. They will only affect the Classified 5-Litre Container Storage area.

The shelves legs will not be placed on the covers. The covers will be filled with screed to
ensure that the joints can be sealed to yield an effective bund area. The weight added is
checked in APPENDIX D.
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8.3 Sealant

A general epoxy sealant is recommended. This epoxy should adhere to SANS 10109-2 [6].
The epoxy should be resistant to acids, bases and oils. The epoxy should be applied
according to product instructions.

The epoxy shall be applied to the floor of the area, the columns to the height of the bund wall,
and ensure that the bund wall is sealed to the floor.
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9 DESIGN REQUIREMENTS CHECK

The design requirements, found in Section 6, are listed below with the outcomes of the design.

Design Achieved | Reference Comment
Requirement
[R1] Yes Drawing [5]
R2] No Section 7.2 and | 15776 Approx. The shortfall was
' Drawings [8] | caused by loading and layout
[10] limitations
R3] Yes Drawings [9] 12096 Spaces Supplied
[R4] Yes Drawing [7] 112 Spaces Supplied
Yes Section 7.2 and
[R5 ] Drawings [7]
[8][9] and [10]
[R6] Yes Section 7.3
R7] Yes Section 7.1
[R8] Yes Section 8.2
[R9] Yes Section 8.3
Yes Drawing [7] [8]
[R10] [9] and [10]
[R11.] Yes Drawir[11go[]5] and
[R12.] Yes Section 7.2 Only the 100 and 160-Litre Drums
' may be stacked. All pallets have
mass limitations expressed in
Section 10
Yes Drawing
R13.
19 (51(9]15]
[R14.] Yes Drawing [9]
[R15.] Yes Drawing [9]
[R16.] Yes Drawing [9]
Yes Drawings [7]
[R17] and [11]
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10 PROCEDURAL REQUIREMENTS

Due to the nature of the outcomes of the design check, various procedural requirements shall
be implemented. These are listed below:

[PR1.]

The maximum mass for four 100-Litre drums on a pallet is 339 kg for a single

layer and 151.6 kg (per layer) for a double layer.

[PR2.]

The maximum mass for the sum of four 160-Litre drums on a pallet is 339 kg

for a single layer and 151.6 kg (per layer) for a double layer.

[PR3.]

for a single layer

The maximum weight for the sum of four 210-Litre drums on a pallet is 558.2 kg
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11 CONCLUSION

The calculations presented show that the Cable Tunnel of V-14 building can be used as a wet
waste storage facility with procedural limitations which are described in the previous Section.

This design report is only valid if the limitations set out in Section 10 are implemented in the
operational procedures of the facility.
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APPENDIX A BUND WALL HEIGHT CALCULATIONS
Bund Wall Calculations for the Drum Storage Area
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WV atal red 100/ =573 mm=110.9834 dm

Fa
460.2 ; 3
(SRS 0) “H o s AL BESE

dvula:-x_mr:' = 3
5 {4982 mm)" -nm B 3
Vhlack 160 3 ~B37mm=163.1634 dm
573 mar) 3
1l e1) ‘a
At tow 2107 - CBO0 mm = 229 . 5034 dm

fa it

biva 1og @

. 3
d"‘"; g FTmAax [ [ uvplas: 1o red 160 “meta I_rod 1860 I"-'Ir'rl:li..i ck_ 160 ]] =116.0651 dm

3
dw y= gy =163.1634 dm

160 "niack 160

. %
dw 1=d —=225.5034 dm

218 U}'ﬂlzaw_zlﬂ
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Area of the Bunded Storage 210L

W, = 2682 mm

% Widlh and Length of the 210-Litre Area

1, :=224794 mm

2
=W -lJ =E02.B975m

A:az ; 1
-

< 2
Aroms =My Fayy B=2B0.56m

2
A = A - A =322 .3 m

wir Lot dELmS

Volume of the Liguid to be contained

f:l.pl:urg =0.5

'ﬂ:.afnt_',- =11

fpnrmn:_iiquid =0.5

vh.quzn" = [ dv?.!ﬂ ; ﬂz‘ld ! f:up:um : @s.n‘nry

Height of the Bund Wall

_ L fquid

h 1=
bund
Aﬂff

=213.0305 mm

: f_na:m t liguid

Total Area

Total Area of Drums Bottoms
Effective area. Usad dourm area as it is moee consendtive than pallet
volurrme

50 % of drums ruplure

10 % safety factor for the bund wall bedght

50 % of the any one deum s liguid

=6E._ 6674 !'rl3

Mknimum Burd Wall Height
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Area of the Bunded Storage 100L + 160L

W o= QA2 W, t= 4642
z R 2 S Width and length of the Area
lI = 224794 mm lE:ZTDE'BEmm
A a=w, . 1,=2451 :
eop =W d W, 2451 .9953 m
| Paae T Mo SN z i
e e 3 "Eigp rE= 188457 m Total Area of Drums Bottorns, 1001 drum has higher
radils, more consanyitive,
S— 1 . 2
A =0.01-A . =34 50m Azgume 1% loss o eolumnas
. s Ei : : it
A=A — A=A, =082, 0015 m Effective Srea_ Battorn of Druems used as iU ls more

consarvilive than pailels.

Volume of the Liquid to be contained

T ipinre =025 B0 % of drums rupture
Poarary T La1 10 % safaly factor for the bund wall height
r 0.5

pardent. g 50 % of the any one drum is liguid:

Vziquzd' Iz[dvzéﬂ "Aigp ! dr'rzﬁﬂ Hhan ]! fruptum : lpsafal‘:j- 'fpm.'cm:_i.l:q.lid = E50.04%7 m

Height of the Bund Wall

v, :
B = L e P, Minimurn Bund Wall Height
rd A o8
=
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Characterised Waste 5L

n_ . :=12006 Maximunm aumber of containers

Ei'vcs =5 dm 3 Walume per containar

Wy = 3877 mm Wy t= 1977 mm Wikdth of area
1., 7="73380 mm I, t= 412095 mm Length of amea

2
Ac! = hr.'l 'jr.'.T ¥ H:‘I 4 lc'z = 37347 m

z Effective area after assuming 5% 1028 o columns of the racks and
Aggre 0. 9574, =354 building. This is consarvithe.
Wi £ = 4
o =0V g Mg ruptora | Ipsa:nty 33.26m
v
h i, = TS
stbund T E_ e A A hlinirwres Bund Wall Heigiht
chaft

Uncharacterised Waste 5L

Mo =112 Maximum number of eontalners
dv . i=5 dm 3 Valume par container

.oy 3= 1977 mm Width of area

1, ., :=3100% mm Length of area

2
R 1= Wy 'lucl —6l.3m

2 Effective area after assuming 5% loss 10 racks and: catumnes. This is
B g s =095A, ; =58.24m g . - -

2 consenvitive.
L £ = 3
ucd r"w_'ﬁ 'nl:r_'E ; ruptura 'Ip:d faty 0.31m
_laes Minleurm Bund Wall Height
I i= - irslemuarm Bu i
L T i =5_Z9mm 0

ucders
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APPENDIX B DRUMS LOADING CALCULATIONS

Loading on the Storage Floor

Allowable Loading

=) =5 kPa

allow ~

Know variables

m

=3.81 —

7 2
5

YL' t=1.6

L

100 Litre Drum
mII.'IE.'I_max =140 kg

mlﬂd_paliec =12 kg

1pa1er *=1050 mm

nlﬂ'ﬂ_dzums =4

WPB_J 10 =9 [ Yoo 'y 00 druma 0y 00 _max

a o Wpaile:
100 _applied max

ipallet

2
a 1
_ allow “pallet

(o]
=]
o

L |
)

Ref Drawing 7371 -14 -10-C

Gravity

Live load factor from SANS 10160 Series

Ref NLM-SPE-00041 RO1
Ref NLM-SPE-00041 RO

Pallet Support Length
Ref NLM-SPE-00041 RO1

Drums per Pallet
Ref NLM-SPE-00041 RO1

+-m =B.9075 kN . :
mu_paller] Maximum pallet weight

=R.0793 kPa Mot Okay w.r.t Area Load if all drums are

maximum mass.

339.2041 kg Requirement of one layer of drums. The

™00 paller 1°7 7V, ~ 100 pailer =
100 L drums on a pallet cannot have a total
mass greater than 339 kg
a 1 z
_ _allow “pallet _ Requirement of two layers of drums. The
T100 pattee 2 7 g, =2 Mo pailer = 191-0021 kg 9 ;
LT,

100 L drums on a pallet cannot have a total

mass greater than 151 kg
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160 Litre Drum

M50 max T 160 kg Ref NLM-SPE-00041 RO1

Mi60 patier = 12 k3 Ref NLM-SPE-00041 RO1
lpalle: :=1050 mm Pallet Support Length

Ref NLM-SPE-00041 RO1

B 60 arums =4 Drums per Pallet

Woarier =9 '[VLL ‘g arums “M160 max +m1£ﬂ_p&llet]:ln‘1632 kN
I
o cpalbek.
Espatad ———— =?9.2183 kea
Ip&}..let
2
i .y E&ilau 'lpailet i o S
160 Palle 1°7 g vy, 160 pallet . g
p
g « X
._ allow “pallet
™i60 paliee 2= 2.g-y _z'mlsu_Pa“ﬂ 151.6021 kg
LL

Rel NLM-SPE-00041 RO1

Maximum pallet weight

Not Okay w.r.t Area Load if all drums are

maximum mass.

Requirement of one layer of drums. The
160 L drums on a pallel cannot have a total

mass greater than 332 kg

Requirement of two layers of drums. The
160 L drums on a pallet cannot have a total

mass greater than 156 kg
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210 Litre Drum

May 0 max =300 kg

M210 paller’

lpsi lag

nzlﬂ_drr_tms =4

=31 kg

== 1360 mm

Ref NLM-SPE-00041 RO1

Ref NLM-SPE-00041 RO1

Pallet Support Length
Ref NLM-SPE-00041 RO1

Drums per Pallet
Ref NLM-SPE-00041 RO1

wpai lar \T g [ Il"IJ:.I.. 'n21-!.'l_dru.u15 'm21 0 max + m.?1 8 pallec ] =19.1383 kN Maximum pallel '-‘l'Eight

W

o baller Not Okay w.r.t Area Load if all drums are

B oppiied = —5 =10.3478 kPa y

paller maximum mass.

a 1 =
= ailon pelick = Requirement of one layer of drums. The
mzlﬂ_P&iiet_I T v, _mzm_pauet =558.1%47 kg = ¥
LL

210 L drums on a pallet cannot have a total

mass greater than 539 kg
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APPENDIX C SHELVES LOADING CALCULATIONS

Loading of on the Storage Floor

Allowable Loading

8, 110w 1= 5 kP2 Ref Drawing 7371 - 14 — 10 — CO7400

Etiow 1520 kN Ref Drawing 7371 — 14 — 10— 07600

Know variables

g:=9.81 — Gravity
2
5

¥ =142 Dead load factor from SANS 10160 Series
Y i=1.6 Live load factor from SANS 10160 Series
Containers on the Frame
R nntainers ‘= 21 21 containers per layers
By opars =2 Number of layers
M. nrainer 7= kg Maximum mass per container
S Mass allowable per frame legs
Weyame = -B65 m=0.65m Width of Frame

_5.0B0 Length of Frame
Lo ame = 7 m=l.27m
Papplied =Yoi' g ‘mrrame + Yig ' g ‘mmn:ainer E ncmrainers 'nlapers =4.12 kN Foint load applied

Okay
- Yor * T “Prvame T Y11 * 9 “Posnratnar “Tooncatnars Mayera - Area load applied
Ea - = 4,98 kPa
ol ded W

-1
frame ~ frame

Okay
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APPENDIX D TRENCH AND OPENING COVER CALCULATIONS

Load on the trench cover

b= 450 mm

1:=1000 mm
L :=8 mm

C_ =50 mm

=

' R——
Fg 1 355 MPa

faJIr:-N ::U‘Q'fy =315%.5 MPa

1 e’ 4
F o=l ]| = =5333.33 mm
¥ 1.2 2

t
B 1
¥ 3 i

, _ kM
Q:=1,2'p, ¢, g 1+1.6:5kPa-1=9.18 —

Q,b,%
B = -
4 2.06 kN
b b b
M:=8 — | = == |]= -
X [2] [Q[E][qn 232.3Nm
M.
Eb_ IFTITQ.EEMPEL
X
B
Viz — =(,26 MPa
t.1 : =

Allowable yield stress of 319.5 MPa not exceeded.

Width of the Channels
Unit length
Thickness of the Plate

Screed Depth

Screed Density

Gravily

¥ield Stress 355 Steel

Factored Yield Stress

Moment of Inertia

Distance from centriod to Edge

Line load on the plate

Reaction on the edge

Moment at the middle of the sheet

Stress caused by moment

Shear stress maximum




Document MES-CIV-REP-0036
Revision 1.0
Page Page 29 of 29

This document is the property of the South African Nuclear Energy Corporation Ltd and shall not
be used, reproduced, transmitted or disclosed without prior written permission.

Egg Crate Cover Screeding

P.ailaw =20 kH
wW:=1000 mm
1:=3000 mm
d-:=50 mm

P:—.l_z-ps-g-w~l-d_3.53 kM

The screed does not exceed the loading limit.

Allowable Point Load on the Cover

Width of cover
Length of cover

Depth of Cover

Load on the cover due lo the screed




