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AVANTech, Incorporated

PURPOSE

GENERAL DESIGN OBJECTIVES

Avantech Inc has been awarded a contract for the design, manufacture, and factory acceptance
testing (FAT) of a Tank-Side Cesium Removal (TSCR) System. All process equipment is housed
in a Process Enclosure.

This calculation is to verify that the structural components of the process enclosure are adequate to
withstand the forces developed during all-natural hazards. The calculation will also analyze the
structural components for lifting.

REFERENCES

Specification for the Tank-Side Cesium Removal Demonstration Project: RPP-SPEC-61910, Rev.1
Design Loads for Tank Farm Facilities: TFC-ENG-STD-06, Rev D-0.

AISC “Steel Construction Manual” 14" Edition.

Minimum Design Loads for Buildings and Other Structures, ASCE 7-10.

IBC “International Building Code” 2015.

H-14-111244, Rev.3, General Arrangement Process Enclosure Layout.

ASME, Section II, Part D, 2017.

Update of Seismic Parameters from Soil Site Class C to Soil Site Class D: 66749-001-RFI-005,
Rev.01.

H-14-111280, Rev.1, Process Enclosure Frame Weldment.

Design of Welded Structures by Omer W. Blodgett, The James F. Lincoln Arc Welding
Foundation, 1966.

Machinery’s Handbook, 26™ Edition.
DOE/RL-92-36, Hanford Site Hoisting and Rigging Manual, Rev.1.

ASTM A572 — 07, Standard Specification for High-Strength Low Alloy Columbium-Vanadium
Structural Steel.

ASME, Section II, Part C, 2017
ASME B30.20-2013, Below-the-Hook Lifting Devices

ASTM A1085/1085M — 15, Standard Specification for Cold-Formed Welded Carbon Steel Hollow
Structural Sections.

RPP-8360, Lifting Attachment and Lifted Item Evaluation, Rev.6, Washington River Protection
Solutions

Crosby Catalog, Heavy Lift Specialist, 2014
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CRITERIA AND DESIGN INPUTS

CRITERIA

The design of the TSCR Process Enclosure is detailed in Ref. 2.6. and Ref. 2.9. The accelerations
are specified per Ref. 2.8.

The Process Enclosure will be designed to a NPH criteria of NDC-2, SDC-2, Limit State C as the
criteria are defined in Ref. 2.2.

Process Enclosure NPH analysis:

The different NPH criteria the Enclosure is being analyzed against are

1. Dead Load: All dead loads will be taken into account.

Live Loads: A Roof live load of 20 psf'is taken into account. [Ref.2.2 for NDC-2]
Snow Loads: Snow loads of 15 psf are taken into account. [Ref. 2.2 for NDC-2]
Wind Loads: Wind loads are analyzed per Ref. 2.2 and are defined in Attachment-1.
Seismic Loads: Seismic loads are defined in Attachment-1.

Ashfall Loading: No ashfall loads are considered. The ashfall loads for NDC-2 are less than
those for roof live loads. Hence roof live loads are the determining criteria and are being
analyzed.

A

Flood Loads: Flood loads are not considered as the site is considered away from flood areas.

8. Thermal Forces: The Enclosure is a steel structure and the variation in properties of the
materials of construction is negligible for the temperature conditions and hence, thermal
forces are ignored

9. No concrete loads are considered as the foundation is out of the scope of the supply for the
TSCR system.

The Process Enclosure is located outdoors, and the Enclosure is subjected to wind, snow and
seismic loads. The basic structure of the Enclosure is built with HSS (Hollow Structural Sections)
and I-beams.

The base of the structure is built with 8” X 6” X 2” HSS and W8 X 31 I-beam. The outer frame
(corners and outer edge members) are made of 6” X 6” X 1/2” HSS and 6” X 6” X 5/16” HSS. The
other major members are made of 6” X 3” X '4” thk. tube steel. All other members are made of
various angle iron and tube steel sizes.

The overall structure has been analyzed using structural design software RISA 3D. The major frame
members and panels have been modeled in RISA 3D and the major components are applied in
RISA 3D as point loads based on the center of gravity. The structure has been checked for torsional
irregularity and for worst case stresses using AISC allowables based on the most conservative load
combination. The details of the seismic analysis of the Process Enclosure are detailed in Attachment
1 of this document.

All major components loads are taken into account in the RISA 3D analysis. However, the bolting
of the wall mounted components have not been modeled into RISA and will be analyzed as part of
this calculation.
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Process Enclosure Lifting analysis:

The Enclosure is lifted with slings from 4 lift points located on the base frame. The minimum lift
angle will be 70°. The two lift lugs on each side are located on the base frame member that runs
along the length of the enclosure. The lift analysis will be performed assuming all the load is borne
by the longitudinal member and the support provided by cross-members will be ignored for analysis
purposes. The load is assumed to be evenly distributed. The Enclosure is lifted without any of the
filters and IXC-150 columns installed inside the enclosure.

NN

Base Beam, 8" | .
X 6" x 1/2" thk. Lift Lug Location

for Crosby

AN S

Lift Lug Location
for Crosby

Figure 1: Isometric View of Process Enclosure showing lift points.

DESIGN INPUTS FOR LIFT ANALYSIS
Per Ref. 2.6, The lift weight = 70,000 Ibs.

The Center of Gravity is taken to be at the center of the Process Enclosure.
The lift weight does not include the weight of the filters and IXC-150 columns. These are to be

installed after the Enclosure is set in place. The Process Enclosure is designed to be lifted without
the above mentioned components and in a dry state ( No liquid inside the piping/components).
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3.3. MATERIAL PROPERTIES

All Enclosure structural materials are made of C.S.

Table 1: Material Properties of Carbon Steel

AVANTech, Incorporated

Material Yield Strength, KSI
ASTM A1085 HSS 50 (Fy) [Ref. 2.16]
ASTM A36 plate 36 [Ref. 2.3]
ASTM A572 Gr. 50 50 [Ref. 2.13]

Modulus of Elasticity: 29,000 KSI

The weld filler material/weld wire used will be a minimum of E7XT-1, Ultimate strength: 70 KSI.

[Ref. 2.14, Pg.508, Table 1U]

The Base beam is made of 8” X 6” X '4” thk. HSS.

Per Ref. 2.3, Table 1-11,

Area, A =11.6 in’.

b/t=9.9

h/t=14.2

Section Modulus = S = 24.6 in’.

Plastic Section Modulus = Z = 30.5 in’.

I'min=2.32 in.

4.0 ENCLOSURE FRAME ANALYSIS FOR LIFT

The lifting attachments and the members for lifting are evaluated in accordance with Ref. 2.17. The
Enclosure is lifted in a controlled lift in accordance with a pre-defined plan. The Enclosure is also
lifted only a few times during its lifetime. It is lifted for transportation and then for offloading and
setting it in place. It may be lifted in the future to move offsite after completion of all activities.
Due to the controlled lift and the limited number of lifts during the life time of the enclosure, the
Enclosure will be analyzed for reduced dynamic and contingency factors [Ref. 2.17, section 6.3.3].

A Dynamic factor of 10% shall be used.
A contingency factor of 5% shall be used.

During lifting and transportation, the IXC-150 vessels and the TSCR Filter vessels will not be
installed inside the enclosure. They will be placed inside after the Enclosure has been located at its

final position and anchored.

RPP-CALC-62464 Rev. 1
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L 11

m

LIFT POINT i

HIRDEE R
c=79" L |I = 250--' ! |C =79" |

[L= BEAM LENGTH = 408" |
Figure 2: Lift Point Location.

ACCEPTANCE CRITERIA FOR LIFTING

The acceptance criteria will be based on allowable stresses determined from equations listed in Ref.
2.3.

Factor of Safety = Allowable stress/calculated stress

A value greater than 1 indicates that the components exceeds the allowable stress or load capacity.

LIFT WEIGHT
Total Lift weight = 70,000 lbs. [Ref.2.6]

Applying a contingency factor of 5% (As explained in section 4.0)
And a dynamic factor of 10% (As explained in section 4.0)

1.05 x 1.10 x 70000 Ibs. = 80,850 Ibs.
Therefore, the lift load shall be 80,850 Ibs.

We shall assume that the load is distributed across 3 lift points ( for the purpose of calculating load
per lug).

Load per lift point = 80,850/3 = 26,950 Ibs.
Maximum Vertical reaction on beam at each support =26,950 Ibs.

Angle of Lift:

As descried in section 3.1, the minimum angle of lift = 70°.
Therefore maximum load per lift point = Load per lift point/ sin 70°

Simplifying, we get Maximum load per sling = 28,680 Ibs.

LOAD ON EACH BEAM

There are 2 lift points along the length of each beam
Therefore maximum load per each beam = 2 x maximum load per lift point

Maximum load per beam = 2 x 26,950 = 53,900 Ibs.
We shall assume that this load is evenly distributed across the length of the beam.
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Bending Moment in the Beam

From Section 4.3, maximum load per beam = 53,900 lbs.
The load is assumed to be evenly distributed on the beam.
The lift points are symmetric.

Therefore the load configuration is similar to Case 5 of Ref. 2.11 , Pg. 238
(Both Ends Overhanging supports symmetrically, uniform load).

From Ref. 2.11,
Stress at each support = Wc?/(2ZL)
Stress at center = (W/2ZL) x (c*- 0.25 1)

From Ref. 2.11, Case-5, if cross-section is constant, the greater of the two stresses above is the
maximum stress.

For the above equations, From Figure 2.

W = total load = 53,900 Ibs.

¢ = distance from lift point to end of the beam = 79”.

L =total length of beam = 408",

1 = distance between lift points = 250”

S = Section Modulus of member (defined in section 3.3)

From the above two equations, maximum bending moment will be greater of
Bending Moment at each support = Wc?/(2L)
Bending Moment at center = (W/2L) x (c* 0.25 I?)

Bending Moment at each support/lift point = 53,900 x 79%/ (2 x 408)
Bending Moment at each support/lift point = 412,243 in-1bs.

Bending Moment at center = (53,900/(2 x 408)) x (79° — 0.25 x 250%)
Bending Moment at center = - 619,850 in-1bs.

Maximum Bending Moment will be the greater of the magnitude of the two values above,

Hence Maximum Bending Moment = 619,850 in-Ibs. ( At center)

RPP-CALC-62464 Rev. 1 Page 9 of 28
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Beam in Flexure

Per Ref. 2.3, F7, the nominal flexural strength M, shall be the lowest value obtained according to
the limit states of yielding, flange local buckling and web local buckling.

Per Ref. 2.3, for Yielding M, = M, = F,Z

Fy =150,000 psi for ASTM A1085 defined in section 3.3

Z =30.5in’ defined in section 3.3

Therefore Nominal Flexure strength= M, = M,, = 50,000 x 30.5
M; =M, = 1,525,000 in-1bs.

Determination of compact section:
For member flange,
If b/t ratio < 1.12 x (E/Fy)"?, then member flange is a compact section.

b/t =9.9 defined in section 3.3

E=29 E6. psi

Fy = 50,000 psi

Simplifying b/t <26.97

Therefore the member flange is a compact section and per Ref. 2.3, F7.2.a, for compact section,
the limit state of flange local buckling does not apply.

For Member Web,

If h/t <2.42 x (E/Fy)"* then member web is a compact section.

h/t = 14.2 defined in section 3.3

E=29 E6. psi

Fy = 50,000 psi

Simplifying h/t < 58.28

Therefore the member web is a compact section and per Ref. 2.3, F7.3.a, for compact section, the
limit state of web local buckling does not apply.

Therefore only yielding applies in flexure.
Therefore Nominal Flexure Strength = M, = M,, = 1,525,000 in-1bs.

Allowable Flexure Strength = M,/W, From Ref. 2.3, Section F1.

W, = 1.67 (Flexure Strength Factor), Ref, 2.3, Section F1.
Therefore Allowable Flexure Strength = 1,525,000/1.67 = 913,174 in-lbs.

It has been calculated in section 4.3.1, that magnitude of maximum bending moment = Bending
Moment at center = 619,850 in-Ibs.

Therefore Factor of Safety = Allowable Flexure Strength/Maximum Bending Moment
Factor of Safety = 913,174/ 619,850=1.47

Hence using the lift lugs located on the Base member (6” X 8” X 75” thk. HSS) is adequate for
lifting with a minimum sling angle of 70°.
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4.3.3. Beam in Shear

From Section 4.2, Maximum load per lift point = 26,950 lbs
From Ref. 2.3 and section 3.3 of this document,
Area of 8” X 6” X 15” HSS = 11.6 in’.

For HSS From Ref. 2.3, Section G5 and G2,
Nominal Shear Strength = V, = 0.6 FyAwCy

Fy =50,000 psi

Calculation of Ay

Ay, = 2ht from Ref. 2.3, Section G5

t=0.465 in. (for 8” X 6” X '42” HSS from Table 1-11 of Ref. 2.3)
h/t=14.2 (for 8” X 6” X /2” HSS from Table 1-11 of Ref. 2.3)
simplifying above, h=14.2 x t

Therefore h = 14.2 x 0.465 = 6.603 in.

Ay =2ht

Simplifying, Ay = 2 x 6.603 x 0.465 = 6.14 in’.

Calculation of Cy

Per Ref. 2.3, Section G2 (b)(i), C,=1.0

When h/t, <1.10,/k,E/F,

Where ty, =t (from Ref. 2.3, Section G5), t = 0.465 in. (shown above)
K, =5 (from Ref. 2.3, Section G5)

E =29 E6. psi

Fy=50,000 psi

h =6.603 in. (calculated above)
Simplifying we get, 14.2 < 59.24

As the equation is satisfied, Cy = 1.0

Nominal Shear Strength = V, = 0.6 FyA,,C,

Nominal Shear strength of Base member = 0.6 x 50,000 x 6.14 x 1.0 = 184,200 lbs.

But per Ref. 2.3, Section G1, Allowable shear strength = V,/W, W, = 1.67 Ref, 2.3, Section G1
Therefore Allowable Shear Strength of member = 184,200/1.67

Allowable Shear strength = 110,299 Ibs.

Factor of Safety = Allowable Shear strength/Maximum shear load

Factor of Safety = 110,299/26,950 = 4.09

Hence the 6” X 8” X 1/2” base member is adequate in shear also.
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4.3.4. Beam in compression
The maximum load due to sling angle = 28,680 lbs. (From section 4.2)
Angle of lift = 70°.
Horizontal reaction load = maximum load x cos 70°
Horizontal reaction load = 28,680 x cos 70°
Horizontal reaction load = 9809 1bs.
Flexural Buckling:

For Design of Members for Compression, from Ref. 2.3, Table E1.1 (16.1-32) for HSS cross
sections, E3 Applies and the limit state is Flexural Bending.

Laterally unbraced length = L =250 (Figure 2)
Effective length factor = K =1 (Ref 2.3, Table C-A-7.1, Case d, pg 16.1-511)

I'min= 2.32” ( From section 3.3)

KL/tmin = 107.76 Criteria 1 from Ref. 2.3, Section E3, Pg. 16.1-33
4.71 x (Eseel/Fy)"* = 113.43 Criteria 2 from Ref. 2.3, Section E3, Pg. 16.1-33

As criteria 2 is greater than criteria 1, Equation E3-2 of Ref. 2.3, Pg. 16.1-33 will apply.
Fe=[0.658 ™ ]F, (Equation E3-2 of Ref. 2.3)

Where F. is the elastic buckling stress determined in accordance with Equation E3-4 of Ref. 2.3
2
n°E
KLY

r

e

Using the values described above and material properties in section 3.3,
Simplifying, we get

F. = 24,649 psi.

Fy =50,000 psi.

Fer=[0.658 ™ ]F, (Equation E3-2 of Ref. 2.3)
Fer=[0.658 0000024699150 000 = 21,391 psi.

Nominal compressive strength = P,= F. x A (Equation E3-1 of Ref. 2.3)
A, = Gross cross-sectional area = 11.6 in® ( From section 3.3)

P,=21,391 x 11.6 = 248,136 lbs.

RPP-CALC-62464 Rev. 1 Page 12 of 28
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Allowable compressive strength = P,/ W,

W, =1.67 (From Ref. 2.3, Section E1, Pg. 16.1-31)

Allowable compressive strength = P,/ W, = 248,136/1.67 = 148,584 1bs.
Factor of Safety = Allowable compressive strength/ Horizontal reaction load
Factor of Safety = 148,584/9809 = 15.14

Therefore the base beam is safe in compression also.

LIFTING LUG BLOCK.

A lifting lug block is welded to the HSS base member. This lug is drilled and tapped to take the
threaded hoist ring.

Load per each lifting lug block = load per each lift point due to the sling angle
Load per each lifting lug block = 28,680 1bs. ( From Section 4.2)

The lifting lug block will be evaluated as a round HSS member for cantilever loading.

Lifting Lug Block, OD = d,= 5" [From Ref. 2.9, Item 14 on sheet 3)
Lifting Lug Block , ID= di =2.0”

Material = ASTM A572, Gr 50

Minimum Yield Strength = 50,000 psi. [Ref. 2.13]

L,=1" distance from maximum to zero shear force (Ref. 2.3, Section G6, Pg. 16.1-72, Dimension
defined in Ref. 2.9, sheet 7)

t = (do-d;)/2 = 1.5, Thickness of lifting lug block

A =3.142 (d,*-d?)/4 = 16.50 in* , Area ( Ref. 2.3, Table 17-27, Pg. 17-39)

S =3.142 (do*-di*)/(32d,) = 11.96 in® , Section Modulus (Ref. 2.3, Table 17-27, Pg. 17-39)
Z=d,’/6 —di*/6 =19.5 in®, Plastic Section Modulus ( Ref. 2.3, Table 17-27, Pg. 17-39)
Cantilever distance = L, + load bearing distance on hoist (h)

h = distance from the figure below=2.41" from Ref. 2.18

Cantilever distance = 1+2.41 =3.41”
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Figure 3: Hoist ring dimensions.
Checking for minimum edge distance per AISC, Section J3.4, Pg. 16.1-122
Eq=1.25 d; = Minimum Edge distance required ( from Ref. 2.3, Table J3.4, Pg. 16.1-123)
Eqa=1.25%x2=2.5".
Edge distance = radius of lifting block
Lifting block OD = 5.,
Edge distance = 5/2 =2.5".

The available edge distance meets the minimum required edge distance of 2.5”. Hence the edge
distance is acceptable.

Lifting Lug Block in Flexure:

Moment on Lifting Lug Block = cantilever distance x load on lifting lug block

Moment on Lifting Lug Block =M = 3.41 x 28,680 = 97,799 in-lbs.

Per Ref. 2.3, Table B4.1b, Case 20, Pg. 16.1-17

When d,/t is less than 0.07 E/F, the section is a compact section.
do/t =5/1.5=3.333

0.07 E/Fy =0.07 x 29E6/50,000 = 40.6

Therefore the lifting lug block section is a compact section.
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For a round HSS, per section F8 of Ref. 2.3, Pg. 16.1-57,

When dot is less than 0.45E/Fy, then nominal flexural strength M, shall be the lower value obtained
according to the limit states of yielding and local buckling.

do/t=3.333
0.45E/F, =261,

As the condition is satisfied, M, shall be calculated as defined in section F8 of Ref. 2.3. However
for compact sections, per Ref. 2.3, section F8-2, local buckling does not apply for compact sections.

Therefore, only yielding shall be considered.

Nominal Flexural Strength, M, = M, = Fy Z (Ref. 2.3, Equation F8-1, Pg. 16.1-57)
M, = M, = 50,000 x 19.5 = 975,000 in-lbs.

Flexural Yielding Factor = W, = 1.67 ( Ref. 2.3, Section F1, Pg. 16.1-46)
Allowable Moment = Nominal Flexural strength/ Flexural Yielding factor
Allowable Moment = M, = My/ W, =975,000/1.67 = 583,832 in-Ibs.

Factor of Safety = Allowable Moment/ Moment on Lifting Lug Block

Factor of Safety = Ma/M = M = 583,832/ 97,799 = 5.97

Lifting Lug Block in Shear:

The nominal shear strength of a round HSS, according to a limit state of shear yielding is given as
Vi=Fua Ag/2 (Ref,, 2.3, Section G6, Pg. 16.1-72)
Where F.; is larger of the two values defined in equation G6-2a and G6-2b of Ref.2.3, Pg.16.1-72

1.60E

F::‘r=

2]
L,( D)4
D L Equation G6-2a, Ref. 2.3
E=29 E6 psi
L,=1"
D=5”
t=1.57

Simplifying, we get,
Fe: =23,035.87 ksi from Equation G6-2a, Ref. 2.3

RPP-CALC-62464 Rev. 1 Page 15 of 28



4.4.1.

AVANTech, Incorporated

g . OT8E

D \2

t
.................. Equation G6-2b, Ref. 2.3

Simplifying , we get F,= 3716.84 ksi. From equation G6-2b, Ref. 2.3
But according to Section G6 of Ref. 2.3, F, shall not exceed 0.6F,.
Therefore Fe, = 0.6 X 50000 = 30,000 psi... Defining F.

Nominal Shear Strength = V.= F.r Ag/2 ( Ref. 2.3, Section G6, Pg. 16.1-72)

A, = Gross cross-sectional area = 16.50 in” calculated above in this same section.

Vi=Fa Ag/2 =30,000 x 16.50/2 = 247,500 Ibs.

Shear Yielding Factor = W, = 1.67 ( Ref. 2.3, Section F1, Pg. 16.1-67)
Allowable Shear strength = V, = V,/ W, =247,500/1.67 = 148,204 Ibs.

Factor of safety = Allowable Shear strength/Maximum load on lifting lug block
Factor of safety = 148,204/28,680 = 5.17

Weld Area of Lifting Lug Block.

- o W0
" (2/8) o,
3/8

—(w
Figure 4: Lift lug block welding.

The lifting lug block is welded to the HSS base frame with a 3/8” all around fillet weld on the

outside of the enclosure and a 3/8” bevel weld on the inside of the enclosure .
For calculation purposes, we shall only take the weld on one side.

Weld length =3.142 x 5=15.71".
Weld size = 0.375”.
Weld area of a fillet weld = 0.707 x 0.375 x 15.71 = 4.16 in>.

RPP-CALC-62464 Rev. 1
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4.4.2.

AVANTech, Incorporated

Calculation of Allowable Weld Shear Strength:

For Base Metal:
Per Ref. 2.3, Section J4.2, for elements in shear, the available shear strength of connecting elements
in shear shall be the lower value according to the limit states of shear yielding and shear rupture.

Base Metal, Shear Yield:

Per Ref. 2.3, J4-3, For shear yielding of the element,
Rn = 0.60F, A,y

W = 1.50 Strength factor

Fy = 50,000 psi ( Lower of the yield strength of the HSS or the Lifting Lug Block), HSS F, =
50,000 psi (ASTM A1085), Lifting lug block Fy = 50,000 psi (ASTM A572 Gr.50)

Agy = Gross area subject to shear = 4.16 in’.

R, = 0.60 x 50,000 x 4.16 = 124,800 Ibs.
Ry/ =W =124,800/1.5 = 83,200 lbs. = Allowable Base Metal Shear Yield Strength.

Base Metal, Shear Rupture:
Per Ref. 2.3, J4-4, For shear yielding of the element,

Ry = 0.60F,Any
W =2.0 Strength factor

Fu= 65,000 psi ( Lower of the tensile strength of the HSS or the Lifting Lug Block), HSS F, =
65,000 psi (ASTM A1085), Lifting lug block F, = 65,000 psi (ASTM A572 Gr.50)

Any= Gross area subject to shear = 4.16 in’.

R, =0.60 x 65,000 x 4.16 = 162,240 Ibs.
Ry/W =162,240/2 = 81,120 1bs.= Allowable Base Metal Shear Rupture Strength.

Weld Shearing:

Per Ref. 2.3, Table J2.5,

Nominal available strength for shear for a fillet weld = Fpy =0.60Fgx«
Where, Fexx = 70 ksi.

Faw =0.60 x 70,000 = 42,000 psi.
W,, = 2.0, Strength factor- Ref, 2.3, Table J2.5

Per Ref. 2.3, Equation J2-3,
For Weld metal, Nominal weld metal strength,
Rl’lW = FHW X Awe

Where Ay = effective weld area =4.16 in’.
Ruw=42,000 x 4.16 = 174,720 Ibs.
Raw/ Wy, = 174,720/2 = 87,360 lbs. = allowable strength for weld shear.
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4.4.3.

4.5.

4.6.

AVANTech, Incorporated

Verification of Weld Shear Strength:

The minimum weld strength in shear shall be the minimum of all the allowable weld strengths
calculated in section 4.4.2

Minimum allowable weld strength in shear = 81,120 lbs.= Allowable Base Metal Shear Rupture
Strength.

Factor of Safety = Allowable strength/maximum load on each lifting block
Factor of safety = 81,120/28,680 = 2.83

Therefore the 3/8” fillet weld is sufficient for the lifting block.

HOIST RING.

A side pull Hoist ring is used to lift the Process Enclosure.
The load per each hoist ring = 28,680 1bs. From Section 4.2. ( This is based on the load being borne
by 3 lugs only)

The hoist ring = Crosby- HR-1200.
The design rating of the hoist ring = 29,000 lbs. (Ref. 2.18, Working Load Limit).

Factor of Safety =29,000/28,680 = 1.011
Therefore the selected hoist ring is adequate for the design load.

MOUNTING OF COMPONENTS WITHIN THE ENCLOSURE (2 OVER 1
EVALUATION).

A 2 over 1 review of all components and supports for the components has been performed for the
various components inside the Process Enclosure. It was determined that the following components
could fall/dislodge from their mounting locations and potentially cause a breach to the Process
Enclosure boundary.

IXC-150 Columns
Filters

Delay Tank
Shield boxes
Gamma Sensors
Air Receiver Tank
Control Panels

The major components ( IXC-150 columns, Filters, Delay Tank, shield boxes) and their
mounting/restraints are analyzed in the RISA analysis ( Attachment -1) and have been determined
to be adequate for the loading and will not fall over or damage the Enclosure. The supports for all
major equipment mounted inside the enclosure are also modeled in RISA and are analyzed as point
loads on those supports in the overall analysis of the enclosure which is detailed in Attachment-1.
However the mounting mechanism of the following equipment ( Gamma sensors, Air Receiver
Tank and Control Panel) to their respective supports are not analyzed in the RISA analysis. This
section will analyze the mounting/bolting mechanism for the 3 components identified for a 2 over
1 evaluation and that have not been analyzed for mounting/bolting.

The applicable loads and load combinations will be taken from the RISA analysis ( Attachment-1).
All 3 components are mounted by bolting to the support members.All bolts for mounting equipment
listed shall be ASTM A307.
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4.6.1.

Calculation of Allowable strength/stress.

For a bolted connection, per Ref. 2.3, Equation J3-1
The nominal shear/tensile strength of a bolt is given by

Ry =F.Ap

AVANTech, Incorporated

Where F, = Nominal Tensile Strength( Fy ) or Nominal shear strength ( Fpy )from TableJ3.2 of Ref.

23

All 3 components ( Gamma sensors, Air Receiver Tank and Control panel) use ASTM A307 bolts,

3/8” in diameter.

Nominal Strength of 3/8” diameter, ASTM A307 bolts:
For a 3/8” bolts,
Ay = Net tensile stress area = 0.0780 in? [From Ref. 2.3, Table 7-17]

For A307 Bolts, From Table J3.2 of Ref. 2.3
Nominal Tensile strength, Fy = 45,000 psi
Nominal Shear strength, F,, = 27,000 psi

Nominal shear strength of bolt = R, = FnyAyp
R, =27,000x 0.078 = 2,106 lbs.

Nominal Tensile strength of bolt = R, = Fy Ay
R, =45,000x 0.078 = 3,510 Ibs.

Allowables for Strength design for 3/8” diameter, ASTM A307 bolts:

From Section J3.6 of Ref. 2.3
Design Tensile or Shear Strength (Strength Design) = ® R,
®=0.75

Design Tensile strength of bolt = Nominal tensile strength of bolt x ®
Design Tensile strength of bolt = 3,510 x 0.75 = 2,632.5 1bs.

Design Shear strength of bolt = Nominal shear strength of bolt x @
Design Shear strength of bolt = 2,106 x 0.75 = 1,579.5 lbs.

Allowables for Stress design for 3/8” diameter, ASTM A307 bolts:
From Section J3.6 of Ref. 2.3

Allowable Tensile of Shear Stress (Allowable Stress Design) = R,/ W
W=2.0

Allowable Tensile strength = Nominal Tensile strength of bolt/ W
Allowable Tensile strength = 3,510/ 2 = 1,755 1bs.

Allowable Shear strength = Nominal Shear strength of bolt/ W
Allowable Shear strength =2,106/ 2 = 1,053 lbs.

RPP-CALC-62464 Rev. 1
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4.6.2. Gamma Sensors

Figure 5: Gamma Sensor Mounting.

Gamma sensor is mounted to 3” X 3” X Y4 angle iron members. These members are analyzed as
part of the overall enclosure frame weldment in Attachment-1. The load due to gamma sensors are
applied as point loads on the angle iron members at the mounting locations.

The Gamma sensors are mounted to the angle iron members with ASTM A307, 3/8” bolts. Each
sensor is mounted with 4 bolts.

The loading and load combinations have been developed in the RISA Analysis and the same loads
are taken for analyzing the bolts.

The Gamma sensor loading is analyzed in Sheets 25 and 26 of Attachment-1.
From Sheet 26 of Attachment 1, the most conservative load combinations are

For Allowable stress design = 1.08D + 0.7 Qg [Ref. 2.4, 2.4.1.5- Defined on sheet 26 of
Attachment-1]

For strength design = 1.32D + 1.5 Qg + 1.00L + 0.2S [Ref. 2.4, 12.4.3.2- Defined on sheet 26 of
Attachment-1]

From Sheet 26 of Attachment 1,

D = weight of gamma sensor = 463 1bs.

Qe =F, =287 Ibs.

L =0, S =0 (Located inside enclosure)
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Allowable Stress Design:
Maximum load = 1.08D + 0.7 Qg
Substituting, we get maximum load = 1.08 x 463 + 0.7 x 287 = 701 1bs.

The bolts are in shear.

Number of bolts = 4

To be conservative, we shall assume load is borne by only 2 bolts.

Load per bolt=701/2 = 350.5 1bs.

Allowable shear strength of 3/8” bolt for stress design = 1,053 Ibs. [calculated in 4.6.1]

Factor of safety = Allowable shear strength/load per bolt
Factor of safety = 1,053/350.5 = 3.00

Strength Design:
Maximum load = 1.32D + 1.5 Qg + 1.00L + 0.2S
Substituting, we get maximum load = 1.32 x 463 + 1.5 x 287 = 1,042 lbs.

The bolts are in shear.

Number of bolts = 4

To be conservative, we shall assume load is borne by only 2 bolts.

Load per bolt = 1,042/2 = 521 lbs.

Allowable shear strength of 3/8” bolt for strength design = 1,579.5 Ibs. [calculated in 4.6.1]

Factor of safety = Allowable shear strength/load per bolt
Factor of safety = 1,579.5/521 = 3.03

Hence the 3/8” bolts are adequate for the Gamma sensors.
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4.6.3. Air Receiver Tank

3/8" BOLT FOR
MOUNTING AIR-
RECEIVER TANK TO
ANGLE IRON

Figure 6: Air Receiver Tank Mounting.

Air Receiver Tank is mounted to 2” X 2” X 4 angle iron members. These members are analyzed
as part of the overall enclosure frame weldment in Attachment-1. The load due to the Air Receiver
Tank is applied as point loads on the angle iron members at the mounting locations.

The Air Receiver Tank is mounted to the angle iron members with ASTM A307, 3/8” bolts. The
Tank is mounted with 4 bolts.

The loading and load combinations have been developed in the RISA Analysis and the same loads
are taken for analyzing the bolts.

The Air Receiver Tank loading is analyzed in Sheets 29 and 30 of Attachment-1.
From Sheet 30 of Attachment 1, the most conservative load combinations are

For Allowable stress design = 1.08D + 0.7 Qg [Ref. 2.4, 2.4.1.5- Defined on sheet 30 of
Attachment-1]

For strength design = 1.32D + 1.5 Qg + 1.00L + 0.2S [Ref. 2.4, 12.4.3.2- Defined on sheet 30 of
Attachment-1]

From Sheet 30 of Attachment 1,

D = weight of Air Receiver Tank = 205 lbs.

Qe =F, =288 1bs.

L =0, S =0 (Located inside enclosure)
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Allowable Stress Design:
Maximum load = 1.08D + 0.7 Qg
Substituting, we get maximum load = 1.08 x 205 + 0.7 x 88 = 283 Ibs.

The bolts are in shear.

Number of bolts = 4

To be conservative, we shall assume load is borne by only 2 bolts.

Load per bolt =283/2 = 141.5 1bs.

Allowable shear strength of 3/8” bolt for stress design = 1,053 Ibs. [calculated in 4.6.1]

Factor of safety = Allowable shear strength/load per bolt
Factor of safety = 1,053/141.5 = 7.44

Strength Design:
Maximum load = 1.32D + 1.5 Qg + 1.00L + 0.2S
Substituting, we get maximum load = 1.32 x 205 + 1.5 x 88 =403 Ibs.

The bolts are in shear.

Number of bolts = 4

To be conservative, we shall assume load is borne by only 2 bolts.

Load per bolt =403/2 =201.5 1bs.

Allowable shear strength of 3/8” bolt for strength design = 1,579.5 Ibs. [calculated in 4.6.1]

Factor of safety = Allowable shear strength/load per bolt
Factor of safety = 1,579.5/201.5 = 7.84

Hence the 3/8” bolts are adequate for the Air Receiver Tank.

RPP-CALC-62464 Rev. 1 Page 23 of 28



AVANTech, Incorporated

4.6.4. Control Panel

Cinaersn__ D)

Figure 7: Electrical Cabinets (Control Panel).

There are Electrical Cabinets (control panels) mounted inside the airlock chamber (WP-ENCL-002
and WP-ENCL-004).

The cabinets are bolted to angle iron members in the frame. These members are analyzed as part
of the overall enclosure frame weldment in Attachment-1. The load due to the cabinets is applied
as point loads on the angle iron members at the mounting locations.

The cabinets are mounted to the angle iron members with ASTM A307, 3/8” bolts. The cabinets
are mounted with 4 bolts.

The loading and load combinations have been developed in the RISA Analysis and the same loads
are taken for analyzing the bolts.

The Cabinet loading is analyzed in Sheets 27 and 28 of Attachment-1.
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From Sheet 28 of Attachment 1, the most conservative load combinations are

For Allowable stress design = 1.08D + 0.7 Qg [Ref. 2.4, 2.4.1.5- Defined on sheet 28 of Attachment-
1]

For strength design = 1.32D + 1.5 Qg + 1.00L + 0.2S [Ref. 2.4, 12.4.3.2- Defined on sheet 28 of
Attachment-1]

The bolting shall be verified for the heavier cabinet (WP-ENCL-002) and if they are adequate, it
can be safely assumed that the same size bolts are adequate for the smaller cabinet.

From Sheet 28 of Attachment 1,

D = weight of cabinet = 750 1bs.

Qe =F, =312 lbs.

L=0,S=0 (Located inside enclosure)

Allowable Stress Design:
Maximum load = 1.08D + 0.7 Qg
Substituting, we get maximum load = 1.08 x 750 + 0.7 x 312 = 1,028 lbs.

The bolts are in shear.

Number of bolts = 4

To be conservative, we shall assume load is borne by only 2 bolts.

Load per bolt = 1,028/2 = 514 Ibs.

Allowable shear strength of 3/8” bolt for stress design = 1,053 Ibs. [calculated in 4.6.1]

Factor of safety = Allowable shear strength/load per bolt
Factor of safety = 1,053/514 =2.04

Strength Design:
Maximum load = 1.32D + 1.5 Qg + 1.00L + 0.2S

Substituting, we get maximum load = 1.32 x 750 + 1.5 x 312 = 1,458 lbs.

The bolts are in shear.

Number of bolts = 4

To be conservative, we shall assume load is borne by only 2 bolts.

Load per bolt = 1,458/2 = 729 Ibs.

Allowable shear strength of 3/8” bolt for strength design = 1,579.5 Ibs. [calculated in 4.6.1]

Factor of safety = Allowable shear strength/load per bolt
Factor of safety = 1,579.5/729 =2.17

Hence the 3/8” bolts are adequate for the larger electrical cabinet which implies that they are
adequate for smaller panels also.

RPP-CALC-62464 Rev. 1 Page 25 of 28



5.0 COMPUTER FOR SEISMIC AND STRUCTURAL CALCULATIONS

AVANTech, Incorporated

As explained in section 3.1, the overall structure has been analyzed using a commercial-off -the-
shelf (COTS) structural design software RISA 3D. The details of the RISA 3D analysis are

detailed in Attachment-1.

The computer characteristics are listed below.

Operating System:

64-bit Windows 10 Professional

Computer Identification:

DELLWKSTN4

Software Verification No.:

VV-Vertner W10

Software Name:

Software Version:

RISA 3D

17.0.2
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6.0 CONCLUSIONS

e The Structural Members of the enclosure are adequate to withstand the specified Natural
Phenomena Hazards and the enclosure will maintain its structural integrity under all design
conditions for worst case loading (see attachment 1)

e The Structural members of the enclosure are sufficient to lift the enclosure in its specified lift
condition (All Equipment is empty and the IXC-150 columns and the TSCR Filter housings are
not installed inside). The analysis is a conservative approach as it does not consider strength
provided by intermediate members in the process enclosure frame.

e The mounting arrangement (bolts) are adequate for the heavier components being mounted on the
walls of the enclosure.
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ATTACHMENT-1: PROCESS ENCLOSURE STRUCTURAL CALCULATIONS
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STRUCTURAL CALCULATIONS
AVANTech Inc.
TSCR PROCESS ENCLOSURE

Structural Calculations - Table of Contents

Page # Description
A-B Scope of work, Assumptions & Conclusions
1 Tank Farm Seismic Parameters Summary
2 ASCE 7-10 Structural System Selection
3-4 Enclosure Seismic Loading Derivation
5-8 ASCE 7-10 Irregularity Investigation
9-11 Drift Investigation
12 ASCE 7-10 Nonbuilding Components/Structures Requirements
13-14 IXC-150 lon Exchange Seismic Force Derivation

15-19 TK-550 Delay Tank & Delay Tank Shielding Seismic Force Derivation

20-21 WP-FLT-325 A/B Filter Tank Seismic Force Derivation

22 Other Non-Building Components — Process Enclosure
23-24 Piping System — Seismic Force Derivation
25-26 Gamma Monitors — Seismic Force Derivation
27-28 Electrical Cabinets — Seismic Force Derivation
29-30 Air Receiver Tank — Seismic Force Derivation
31 Hose Shielding Components
32-37 Hose Shielding — Seismic Force Derivation

38-40 Roof, Wall, & Floor Dead Load Derivation

41-43 Vertical Lateral Load Distribution Analysis

44 Wind Loading — Main Wind Force Resisting System
45-49 Wind Loading — Components and Cladding
50-51 Risa 3D Model — General Configuration

52 Roof Live Load

53 Major Framing Sizes

54 Platform Live Loads

55 Roof Snow Load

56 Building Dead Load
57-58 Wind Load Cases — Not All Shown

59 Equipment Loading
60-62 Seismic Forces — Trunnions

63-64 Seismic Loading X & Z Directions with Reactions

65-72 Basic Load Cases and Load Combinations Per ASCE 7-10

73-76 Column LRFD Envelope Moments and Axial Forces, AISC Envelope Check

77-135 Tube Connection Design
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JOB #39001
CLIENT: AVANTech/Dana Engineering

Table of Contents Continued

136-154 Liner Plate Analysis

155-159 Drift Check Including Liner Plates

160-161 Base Reactions for Embedment Design

162-164 Process Enclosure Under Vacuum Loading — Major Framing Check

Purpose of Calculations:

Design the TSCR Process Enclosure for the structural requirements of Reference 3 below.

Assumptions:

1. All Weights C.G. for Non-Building Components are supplied by AVANTech.
2. Skid lifting analysis, including configuration of lift points and clevis design, are by others and
not within the design scope of these calculations.

References:

1. ASCE 7-10, Minimum Design Loads for Buildings and Other Structures

2. IBC 2015

3. RPP SPEC 61910-REV 01, Project TD101 Tank Side Cesium Removal Technology
Demonstration System Specification.

4. TFC-ENG-STD-06, Rev D-0, “Design Loads for Tank Farm Facilities” dated 9/28/2017.

5. Document Number 66749-001-RFI-005 “Update of Seismic Design Parameters from Soil
Site Class C to Soil Site Class D”

6. Nonstructural Component or Nonbuilding Structure article by Robert Bachman, SE & Susan

Dowty, SE, April 2008 Edition of Building Safety Journal

SSRC Guide 2009 Chapter 4

ANSI/AISC 341-16 “Seismic Provisions for Structural Steel Buildings”

CIDECT Construction with Hollow Steel Sections, Design Guide 3, 2" Edition 2009.

©oo N

Design Forces:

1. Seismic and Wind Forces Per Reference 4 & 5.
Conclusions

1.) These calculations have verified the configuration and the main framing member sizes
which comprise the structural system of the TSCR Process Enclosure.
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client Avantech by SMV sheet no.
project TSCR Process Enclosure date 2/19 1
location Hanford checked job no.
subject Tank Farm Site Seismic Design Parameters date 39001
From Reference 5, Document Number 66749-001-RFI-005
“Update of Seismic Design Parameters from Soil Site Class
C to Soil Site Class D”
Summary of Seismic Parameters
Value
o RPP-RPT- Preliminary | Calculation Calculation
I BT TFC-ENG- 27570 Geotechnical | for Soil Site| for Seil Site
Parameter Description STD-06 Report Class C Class D
IBC 2015 2000 2015 2015 2015
ASCE T ASCE T-10 ASCE 7-98 ASCE 7-10 ASCE T-10 ASCE 7-10
Seismic Design Criteria (SDC) SDC-1 and MiA NiA SDC-2 SDC-2
sSDE-2
Seismic Design Category D NIA NiA b )
Soil Site Clasz c C D L D
i Spectral Mot given Mot given 0.41g (h) 0.735g (h) 0.735g (h)
Response 0.432g (v) 0.432g (v)
acceleration for
Short Pericds
Sy Spectral Met given Mat given 0.16g (h) 0.173g.(h) 0.173g (h)
Hesponse 0.088g (v} 0.089g (v)
Acceleration at
1-zecond Period
Fa Site Coefficient Mat given 1.21 1.47 (h) 1.2’ 1.212 (h)
1.454 ()
F. Site Coefficient Mot given 1.66" 2.15(h) 166 2108 (h)
2400 (v}
Sus MCER Speciral Mot given Mot given 0.61g (h) 0.e82g {h) 0.891g {h)
Response 3.518g (v) 0.628g (v)
Acceleration for
Short Periods
St MCER Spectral Mot given Mot given 0.35g (h) 0.288g (h) 0_363g {h}
Responze 0.147g {v) 0.214g (v)
Acceleration for
1-second Period
Sps Design Spectral 0.588g (h) | 0.5B8g (h) 0.4g {h) 0.588g (h) 0.584g (h)
Response 0.346g {v) 0.246g (v) 0.346g (v} 0. 418g (v)
Acceleration for
Short Periods
Sm Design Speciral 0.182g (h) | 0.182g (h) 0.23qg (h) 0.192g (h) 0.2444g (h)
Response 0.098g (v) 0.098g (v) 0.098g (v) 0.142g (v}

Acceleration for
1-second Period

Nomenciature:
{h): horizontal
(v} vertical
Motes:

1. Mo change exists between ASCE 7-98 to ASCE 7-10 for Fa or Fvvalues




client Avantech by SMV sheet no.
: 2
project TSCR Process Enclosure date 2/19
location Hanford checked job no.
subject ASCE 7-10 Process Enclosure Structural System Selection date 39001
Table 15.4-1 Seismic Coefficients for Nonbuilding Structures Similar to Buildings
Structural System and Structural Height,
Hr. Limits (ft)*
Nonbuilding Structure Type Detailing Requirements R Q2 Cy B C D E F
Steel storage racks 1553 2 35 'NL NL NL NL NL
Building frame systems:
Steel special concentrically braced frames AISC 341 6 2 5 NL NL 160 160 100
Steel ordinary concentrically braced frame AISC 341 3 2 3% NL NL 35" 35" NP
With permitted height increase AISC 341 2% 2 2%» NL NL 160 160 100
With unlimited height AISC 360 1.5 1 1.5 NL NL NL NL NL
Moment-resisting frame systems:
Steel special moment frames AISC 341 8 3 55 NL NL NL NL NL
Special reinforced concrete moment frames 14.2.2.6 & ACI 318, including Chapter 21 8 3 55 NL NL NL NL NL
Steel intermediate moment frames AISC 341 45 3 4 NL NL 35¢ NPY NP
With permitted height increase AISC 341 2.5 2 25 NL NL 160 160 100
With unlimited height AISC 341 1.5 1 15 NL NL NL NL NL
Intermediate reinforced concrete moment frames  ACI 318, including Chapter 21 5 3 45 NL NL NP NP NP
With permitted height increase ACI 318, including Chapter 21 3 2 25 NL NL 50 50 50
With unlimited height ACI 318, including Chapter 21 0.8 1 1 NL NL NL NL NL
Steel ordinary moment frames AISC 341 35 3 3 NL NL NP¥ NP“Y NP
With permitted height increase | AISC 341 [100] [100] [npd
With unlimited height AISC 360 1 1 1 NL NL NL NL NL
Ordinary reinforced concrete moment frames ACI 318, excluding Chapter 21 3 3 25 NL NP NP NP NP
With permitted height increase ACI 318, excluding Chapter 21 0.8 1 1 NL NL 50 50 50

“NL = no limit and NP = not permitted.

’Steel ordinary braced frames are permitted in pipe racks up to 65 ft (20 m).
“Steel ordinary moment frames and intermediate moment frames are permitted in pipe racks up to a height of 65 ft (20 m) where the moment joints of field

connections are constructed of bolted end plates.

Steel ordinary moment frames and intermediate moment frames are permitted in pipe racks up to a height of 35 ft (11 m).




client
project
location

subject

Avantech
TSCR Process Enclosure
Hanford

Process Skid Enclosure Seismic Force Calculation

by SMV
date 2/19
checked

date

sheet no.

job no.

39001

Seismic F orce Calculation

Monbuilding Structure, OMF Sy stem Similar to Building

(Per 2015 |1BC & ASCE 7-10)

Risk Category I TFC-EMG-STD-06 Table 5, SDC-2, Limit State C
Site Class 0] Per TFC-ENG-STD-06, Section 3552
Sz = 0.7350 Faor Site Location
8, = 01730 Far Site Location for SDC see SDS & SD11 below
F,= 12 IBC Table 1613.3.3(1)
F.= 2108 IBC Table 1613.3.3(2)
Sy==F, "5~ 0.891
Sur=F., 5= 0365
Spe=203 *8y= 0.594 SDC D TFC-EMG-3TD-06 Section 3.5.5.2
Sp=23 *8,= 0.243 SDC D TFC-EMG-STD-06 Section 3.5.5.2
l= 15 ASCE 7-10 Table 1.5-2
R= 25 ASCE 7-10, Table 15.4-1 - OMF with Height Increase
Limit State "C” Modifier= i1z TFC-EMG-STD-06 Table 5, SDC-2, Limit State C
R= 2.08 ASCE 7-10, Table 15.4-1 - OMF with Height Increase
0= 2 ASCE 7-10, Table 15.4-1 - OMF with Height Increase
Type of Structure Building Type "NonBuilding"” or "Building"”
W=C*V IISE [ASCE Eg 12.8-1]
Cs=Sadl (RI)=| 0.43 | 4—— [ASCE Eq 12.8-2]
Check Aproximate Fund amental Period per ASCE 7-1015.4.4
CF 0.028 h.,= 12.50 ft
¥= 03 T,=| G.00sec
T=C/h "= 0.211 sec T,= ASCE Fig 22-5
Check period using RISA structural model:
RISA calculated period, T= 0.266 sec See Matural Frequency Calculation
Use period, T= 0.266 sec

The value of Cs from Eq 12.8-2 need not exceed :
C=Sg/(T(RNY) ; for T=T,
CS=I:S:1*T_:I[T2I:RI'I}} :for T=TL

[ASCE Eq 12.8-3]
[ASCE Eq 12 8-4]

Co=|

5

0.66

The value of Cs shall not be lessthan : 0.044*3,.%, or 0.03

Cs*|

0.04

| [ASCE Eq 15.4-1]

In addition, for structures located where 3, is equal to or greater than 0.6g, C; shall not be less tharn

C5=0.5*5,/(RII)=|

MA S1<.6

| [ASCE Eq 12 8-6]

In addition, for rigid (T =06} non-building structures:

V=0.30"S5" "W =|

MA T=.06

| [ASCE Eq 15.4-5]

W=Cs*W [ASCE Eq 12.8-1]
E.=pQ: [ASCE Eq 12.4-3]

E=E.+E, [ASCE Eq 12 4-1]
E,=0.2"S,:"D [ASCE Eq 12 4-4]

Q.=v  Redundancy p=| 1.30 [ASCE Sect12.3.4.2]
Seismic load combinations:
Strength design per ASCE Sect 124,23
(1.2+0.25,; ) D+pQ+1.0L =1.32*D| + 1.30"QE + 1.00L |[ASCE Eq2 327
(0.9-0.25,)D+p0 =0.78*D| + 1.30ME [ASCEEQ 2327
Allowable stress desiagn per ASCE Sect12.4.3.2
(1.0+0.1435,5)0+07p 0 =1.08*D + 0.91QE [ASCEEQ2 419
(1.0+0.1055,;)0+0.525p0+0.75L =1.06*D + [.68"QE + 0.75L |[ASCE Eq2.4.1.6b]
(0.6-0.145,)D+0.7p0Q =0.52"D + 0.917E [ASCEEQ2.4.1.9
Owverstrength Combinations per ASCE Sect 124 3.2
(1.2+0.25,)D+02 Q0 +1.0L =1.32"D 2.007QE + 1.00L |[ASCE Eg2329
(0.9-0.25,)0+02 Q- =0.73*D 2.00%QE [ASCEEQ2.3.27]
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Mode Shape 1 (266 Sec)

€2 Frequencies and Participation |i”&|
[®] Mode | Fregue..| Period (Sec)| SXPar. | SYPar.. | 5Z Par.
j 3.763 266 044 686 | 86.735
2 2 4543 22 2461 43 464
3 3 478 208 66037 038
4 4 5.881 167 10.568 178 043
5 5 G.246 1588 B36
i) ] 6.404 156 D36 062
T T G.856 144 2037 243 106
a a 7476 134 4604 6.382 108
a ] 3.028 25 168 71
10 10 3297 21 61 012 029
il i 3.349 2 021 2066 025
12 12 3.844 13 BEGE
13 Totals: 86.042 14055 a87.589
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Table 12.3-1 Horlzontal Structural Irregularities
|
Check! Reference Seismic Design

Type Description Section Category Application

la. -Torsicmﬂl Irregularity: Torsional irregularity is defined to exist where the maximum story drift, computed 12.3.34 D.E.and F
including accidental torsion with A, = 1.0, at one end of the structure transverse to an axis is more than 1.2 12.7.3 B.C.D.E,and F
times the average of the story drifts at the two ends of the structure. Torsional irregularity requirements in the 12.8.43 C,D,E, and F
reference sections apply only to structures in which the diaphragms are rigid or semirigid. 12.12.1 C.D,E, and F

Table 12.6-1 D.E.and F
16.2.2 B.C.D.E,and F

1b. Extreme Torsional Irregularity: Extreme torsional irregularity is defined to exist where the maximum story 12.3.3.1 E and F
drift. computed including accidental torsion with A; = 1.0, at one end of the structure transverse to an axis is 12.3.34 D
more than 1.4 times the average of the story drifts at the two ends of the structure. Extreme torsional 12.34.2 D
irregularity requirements in the reference sections apply only to structures in which the diaphragms are rigid or  12.7.3 B.C.and D
semirigid. 12.84.3 Cand D

12:12.1 Cand D
Table 12.6-1 D
16.2.2 B.C.and D

2. Reentrant Corner Irregularity: Reentrant corner irregularity is defined to exist where both plan projections of 12.3.3.4 D.E, and F
the structure beyond a reentrant comer are greater than 15% of the plan dimension of the structure in the given Table 12.6-1 D.E.and F
direction.

3. Diaphragm Discontinuity Irregularity: Diaphragm discontinuity irregularity is defined to exist where there is  12.3.3.4 D.E, and F
a diaphragm with an abrupt discontinuity or variation in stiffness, including one having a cutout or open area Table 12.6-1 D.E.and F
greater than 50% of the gross enclosed diaphragm area. or a change in effective diaphragm stiffness of more
than 50% from one story to the next.

4. Out-of-Plane Offset Irregularity: Out-of-plane offset irregularity is defined to exist where there is a 12. B.C.D.E,and F
discontinuity in a lateral force-resistance path, such as an out-of-plane offset of at least one of the vertical 12. D.E, and F
elements. 12. B.C.D.E,and F

Tal D, E, and
16. B.C.D,E,and F
5. Nonparallel System Irregu'm‘it)‘: Nonparallel system irregularity is defined to exist where vertical lateral 12.5.3 C.D,E,and F
force-resisting elements are not parallel to the major orthogonal axes of the seismic force-resisting system. 12.7.3 B.C.D.E,and F
Table 12.6-1 D.E.and F
16.2.2 B.C.D,E,and F
Table 12.3-2 Vertlcal Structural Irregularities
Reference Seismic Design

Type Description Section Category Application

la. Stiffness-Soft Story Irregularity: Stiffness-soft story irregularity is defined to exist where there is a story in Table 12.6-1 D.E,and F
which the lateral stiffness 1s less than 70% of that in the story above or less than 80% of the average stiffness of
the three stories above.

1b. Stiffness-Extreme Soft Story Irregularity: Stiffness-extreme soft story irregularity is defined to exist where 12.3.3.1 E and F
there is a story in which the lateral stiffness is less than 60% of that in the story above or less than 70% of the Table 12.6-1 D.E.and F
average stiffness of the three stories above.

2. Weight (Mass) Irregularity: Weight (mass) irregularity is defined to exist where the effective mass of any story  Table 12.6-1 D.E.and F
is more than 150% of the effective mass of an adjacent story. A roof that is lighter than the floor below need not
be considered.

3. Vertical Geometric Irregularity: Vertical geometric irregularity is defined to exist where the horizontal Table 12.6-1 D.E.and F
dimension of the seismic force-resisting system in any story is more than 130% of that in an adjacent story.

4, In-Plane Discontinuity in Vertical Lateral Force-Resisting Element Irregularity: In-plane discontinuity in 12333 B.C.D.E and F
vertical lateral fonce—resmlng elements m’egulunty is defined to exist where there is an in-plane offset of a vertical 12334 D.E, and F
seismic force-resisting element resulting in overturning demands on a supporting structural elements. Table 12.6-1 D.E.and F

5a. Discontinuity in Lateral Strength—-Weak Story Irregularity: Discontinuity in lateral strength—weak story 12.3.3.1 E and F
irregularity is defined to exist where the story lateral strength is less than 80% of that in the story above. The Table 12.6-1 D.E.and F
story lateral strength is the total lateral strength of all seismic-resisting elements sharing the story shear for the
direction under consideration.

5b. Discontinuity in Lateral Strength-Extreme Weak Story Irregularity: Discontinuity in lateral strength— 12.3.3.1 D, E. and F
extreme weak story irregularity 1s defined to exist where the story lateral strength is less than 65% of that in the 12.3.3.2 B and C
story above. The story strength is the total strength of all seismic-resisting elements sharing the story shear for Table 12.6-1 D.E.and F

the direction under consideration.
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12.8.4.2 Accidental Torsion. Where diaphragms are not flexi-
ble, the design shall include the inherent torsional moment (M)
resulting from the location of the structure masses plus the acci-
dental torsional moments (M) caused by assumed displacement
of the center of mass each way from its actual location by a
distance equal to 3% of the dimension of the structure perpen-
dicular to the direction of the applied forces.

Where earthquake forces are applied concurrently in two
orthogonal directions, the required 5% displacement of the
center of mass need not be applied in both of the orthogonal
directions al the same time, but shall be applied in the direction
that produces the greater effect.

12.8.4.3 Amplification of Accidental Torsional Moment.
Structures assigned to Seismic Design Category C, D, E. or F,
where Type la or 1b torsional irregularity exists as defined in
Table 12.3-1 shall have the effects accounted for by multiplving
M, at each level by a torsional amplification factor (A,) as illus-
trated in Fig. 12.8-1 and determined from the following
equation:

Ajz[_ﬁ'm ] (12.8-14)
1.23,,,

where

Brex = the maximum displacement at level x computed assuming
A, =1 (in, or mm)

8,.; = the average of the displacements at the extreme points of
the structure at level x computed assuming A4, =1 (in. or
mm }

The torsional amplification factor (A,) shall not be less than |
and is not required o exceed 3.0. The more severe loading for
each element shall be considered for design,

Description

Torsional Irregularity: Torsional irregularity is defined to exist where the maximum story drift, computed
including accidental torsion with A, = 1.0, at one end of the structure transverse to an axis is more than 1.2
times the average of the story drifts at the two ends of the structure. Torsional irregularity requirements in the
reference sections apply only to structures in which the diaphragms are rigid or semirigid.
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iY 1449
z X
5112
FL
AEH5100 i
A5 107
EatL A RE
£mbl5 1048
AeI5110
A5 106
25113
#5054
£ml5108
Results for LC 90, ASCE Strength 5 (b)
Member Axial Forces (k)
€2 Joint Deflections (By Combination) E=REER=
(4] [®] L.| JointLabel X [in] ¥ [in] Z[in] | XRotat..| Y Rotat.. | ZRRotat...
49 |90 M49 014 -.004 502  [2567e-03[-2.029e-04-3 6452-04 |
50 M50 -.005 002 496 [2502e-03[2 049¢6-04|2 792¢-04| _ |

Drift at Node N49= 0.502in 101%
Drift at Node N50= 0.496in 99%

Average= 0.499 in

Max Drift in "Z" Direction less than 120% Avg = No Torsional Irregularity!




Max Drift in "X" Direction less than 120% Avg = No Torsional Irregularity!
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,‘
z )
1440
x e
5112
(5109
AmBE10T
oais
A5 104B
A2B5110
A5 106
22915113
A5 054
Ahl5108
€D Joint Deflections (By Combination) e || B S
(4] [»] L.| JointLabel ¥ [in} ¥ {in} Zfin] | XRotat.. | Y Rotat_. | Z Rotat..

49 | =9 M4 331 006 073 5.5?49—[]4—4.DEEE—D£—‘I.1499—DE£J

50 [&9 M50 322 -02 221  [1.354e-03|-2.839e-04-8 441e-0¢

51 B9 N5 274 009 072 [-1941e-04-5.01e-04|-1.297e-07 _ |

Drift at Node N49= 0.331in  109%
Drift at Node N51= 0.274in  91%
Average= 0.303in
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Note: If the TSCR Process Enclosure is treated as a non-
building structure, per ASCE 7 Section 15.4.4, the drift
limits for a building structure per ASCE Section 12.12.1 do
not need to apply. However, excessive deflections should
be avoided for the interconnected piping, especially for a
Risk Category IV Structure. Therefore, the structural
framing will be designed to avoid exceeding the drift
limits set for a OMF Building.
15.4.5 Drift Limitations. The drift limitations of Section
12.12.1 need not apply to nonbuilding structures if a rational
analysis indicates they can be exceeded without adversely affect-
ing structural stability or attached or interconnected components
and elements such as walkways and piping. P-delta effects shall
be considered where critical to the function or stability of the
structure.
Table 12.12-1 Allowable Story Drift, A,*°
Risk Category
Structure lorll n
Structures, other than masonry shear wall structures, four stories or less above the base as defined in Section 11.2, with 0.025h,° 0.020h,, l{.‘l.[}IShM I
interior walls, partitions, ceilings, and exterior wall systems that have been designed to accommodate the story drifts.
Masonry cantilever shear wall structures” 0.010h,, 0.010h,  0.010h,
Other masonry shear wall structures 0.007h,, 0.007h,,  0.007h,
All other structures 0.020h,, 0.015h, 0.010h,

“h,, is the story height below level x.
"For seismic force-resisting systems solely comprising moment frames in Seismic Design Categories D, E, and F. the allowable story drift shall comply with
the requirements of Section 12.12.1.1.
“There shall be no drift limit for single-story structures with interior walls, partitions, ceilings. and exterior wall systems that have been designed to accom-

modate the story drifts. The structure separation requirement of Section 12.12.3 is not waived.

“Structures in which the basic structural system consists of masonry shear walls designed as vertical elements cantilevered from their base or foundation support

that are so constructed that moment transfer between shear walls (coupling) is negligible.

12.3.4.1 Conditions Where Value of p is 1.0, The value of p
is permitted to equal 1.0 for the following:

AW —

L

. Structures assigned to Seismic Design Category B or C;

. Drift calculation and P-delta effects:|

. Design of nonstructural components;

. Design of nonbuilding structures that are not similar to

buildings:

. Design of collector elements, splices, and their connections

for which the seismic load effects including overstrength
factor of Section 12.4.3 are used:

. Design of members or connections where the seismic load

effects including overstrength factor of Section 12.4.3 are
required for design:

. Diaphragm loads determined using Eq. 12.10-1;
. Structures with damping systems designed in accordance

with Chapter 18; and

. Design of structural walls for out-of-plane forces. includ-

ing their anchorage.
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12.8.6 Story Drift Determination. The design story drift (A)
shall be computed as the difference of the deflections at the

o
x R
Doy —ra—w] Story Level 2
F = strength-level design earthquake force
82 = elastic displacement computed under
e strength-level design earthquake forces
82 =  Cad Ge2/le = amplified displacement
A2 =  (Be2-8.1) Cafle < A, (Table 12.121)
I
f’
|
By —
¥ F_» | le—l— Story Level 1
4 Boy —» W Fy = strength-level design earthquake force
i 8e1 = elastic displacement computed under
| | strength-level design earthquake forces
| | A4 B = Cg4 8eifle = amplified displacement
Ly | }J Ay = & <A, (Table12.12-1)
|
A = Story Drift
AlL; = Story Drift Ratio
&z = Total Displacement
v
s Friva rrrra

FIGURE 12.8-2 Story Drift Determination

centers of mass at the top and bottom of the story under consid-
eration. See Fig. 12.8-2. Where centers of mass do not align
vertically, it is permitted to compute the deflection at the bottom
of the story based on the vertical projection of the center of mass
at the top of the story. Where allowable stress design is used, A
shall be computed using the strength level seismic forces speci-
fied in Section 12.8 without reduction for allowable stress design.

For structures assigned to Seismic Design Category C, D, E,
or F having horizontal irregularity Type la or 1b of Table 12.3-1,
the design story drift. A, shall be computed as the largest differ-
ence of the deflections of vertically aligned points at the top and
bottom of the story under consideration along any of the edges
of the structure.

The deflection at level x (8,) (in. or mm) used to compute the
design story drift. A. shall be determined in accordance with the
following equation:

(12.8-15)

where

C; = the deflection amplification factor in Table 12.2-1
d,. = the deflection at the location required by this section deter-
mined by an elastic analysis
I, = the importance factor determined in accordance with
Section 11.5.1
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12.12.1.1 Moment Frames in Structures Assigned to Seismic

Design Categories D through F. For seismic force-resisting

systems solely comprising moment frames in structures assigned

to Seismic Design Categories D, E. or F. the design story drift

(A) shall not exceed A,/p for any story. p shall be determined in

accordance with Section 12.3.4.2.
Per ASCE 7-10 Section 12.8.6 - Drift Computation:

Per ASCE 12.12.-1
Risk Category IV Drift Limit = .015hgy *Story Height hgx= 11.83 ft
Per ASCE 12.12.1.1 p= 1.3 *Center of W8 Base to Center of HSS8
Drift Limit= " 1.64 in
Cp= 25  OMF, ASCE Table 15.4-1
lg= 1.5 Risk Category IV Seismic Importance Factor

dxe= 0.50in  From Risa 3D Elastic Analysis.

Ox= 0.84 in Ok, less than drift limit of 1.64 inches
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Discussion: The Process Enclosure Interior Pressure Vessels could be treated either as a Nonstructural
Component, or as a Nonbuilding Structure as discussed in Reference 6 for seismic loading. See Figure 1 from

Reference 6 below.

Since the lon Exchange Columns and Filter Tanks are not free standing vessels, and are supported laterally at the
trunnion points, these vessels will be treated as a mechanical nonstructural component. Conservatively, the

attachment point "z" in ASCE 7-10 Formula 13.3-1 will taken at the height of the trunnion.

For the Delay Tank, WP-TK-550 and the Filter Tanks, WP-FLT-325 A&B, these vessels are skirt supported free
standing vessels. They will be treated as a Nonbuilding Structures, ASCE 7-10 Chapter 15.

Nonstructural Components

Chapter 13
Access floors
Alr conditioning units Escalator Companents
Air distnbution boxes E vaporators
Air handlers G "HTH“ Monbuilding
Adr separators eneratorns &l
ol Fied enchatigens Structures Not Similar
Boilers HVAL to Buildings
Cabinet heaters Inverters Chapter 15
Cabingts Lighting fixtures
Cahle trays Manufacturing equipment Billhoards and Signs
Ceilings Motor control centers Bins
Chillers Muotors Chimneys Amusement structures
Communication equipment Panel boards cz“""fe.'""_r_* Haoppers (elevated)
Compressors Parapets (._-nnilng Towers Monuments
Computers Penthouse {except where framed by an Stacks Silos (cast-in-place concrete having
Ductwork extenswon of the building frame) _T“""“ walls to foundation )
Electrical conduit Piping r_-.ﬂl-e?s
Elevator Plumbing \Vessels
Engines Process equipment
Switch gear Pumps
Transformers Wall pancl
Tubing Walls
Turbkines Water heaters
Vibration isolated components

Yeneor
and svstems

Figure 1. Intersection of nonstructural components and nonbuilding structures.

13.1.5 Application of Nonstructural Component Regquire-
ments to Nonbuilding Structures. Nonbuilding structures
(including storage racks and tanks) thal are supported by other
structures shall be designed in accordance with Chapter 15.
Where Section 15.3 requires thal seismic forces be determined
in accordance with Chapter 13 and values for R, are nol provided
in Table 13.5-1 or 13.6-1, R shall be taken as equal (o the value
of R listed in Section 15. The value of g, shall be determined in

accordance with foolnote a of Table 13.5-1 or 13.6-1.
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ERONT WIEW

EMPTY WEIGHT: 24,346 LBS
OPERATING WEIGHT: 26,720 LBS

Base Frame Height=
Height to C.G.=

Height to Attachment Point=

Total Height from Base "0-0"=

=10.46 ft

TSCR IXC-150
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Check ICX 150 as a Mec hanical Non-Building Component, See ASCE 710 Table 13.6

Seismic Force Calculation

(Per ASCE 7-010)

Occupancy Category N Per Table 5, TFC-ENG-5TD-06
Site Class o Per Site Criteria
p= 4 ASCE 7-10 Section 1331
5= 0.5940 Per TFC-ENG-STD-06, For Site Class D
= 15 ASCE 7-10 Sect 13.1.3
T 25 ASCE 7-10 Table 13.6-1
Limit State "C" Modifier= 12 TFC-ENG-5TD-06 Table 5, SDC-2, Limit State C
Ryu= 2.08 ASCE 7-10 Table 13.6-1, Mod. by SDC-2, Limit State C
a,= 1.00 ASCE 7-10 Table 13.6-1

= 10.46 ft Height in structure of Component Attachment
b= 12.50 ft Ayerage roof height of structure

a= 25 Will apply for Concrete Anchorage

For Nonstructural Components:
F,=0.4a,So W AR ) (1422h)=] 0.457 Wp F.=ASCE 7-10Eq13.31] g "°C
Fpis not required to be taken as greater than
F=165,1W = 1.426 Wp [ASCE 7-10 Eg 13.3-2]
and shall not be taken less than
F =038 W, = 0.267 Wp [ASCET-10 Eg13.3-3]
Wp= 26790 lbs
F.= 12253 lbs Apply at .G Vessel

Seismic Load Effect:
E=E.+E, [ASCE Eq 124-1]
Q=F, [ASCE Eg 124-3]

E.=pQ: [ASCE Eq 12.4-3]
E,=02"S,.*D [ASCE Eq13.3]

=] 1.00

|[ASCE Sect 13.3]

Seismic load combinations:
Allow able stress design per ASCE Sect 12432

(1.0+0.145 . 1D+0 .70 =1.08*D| + 0707QE [ASCE Eg 2.4.15]
(1.0+0105,;)D+0.525p0Q-+0_75L =1.06*D| + 0537QE + 0.75L |[ASCE Eg 2.4.1.6]
(0.6-0.145,5)D+0.7pllz =0.62°D| + 0707QE [ASCE Eg 2.4.1.8]
Strength design per ASCE Sect 1242 3
(12+40.2545)D+pl+1.0L =1.32*D| + 1.00%QE + 1.00L |[ASCE Eg 2.325]
(0.9-025,.)D+pQ- =0.78*D| + 1.00%QE [ASCEEgq 2.327]
Strength Design with Owverstrength Factor Per ASCE Sect 124.32
(1.240 28, )0+, Q41 0L+0.25 =1.32"D| + 2A07E + 1.00L | + 0208 |
(0.9-025,. )0+, 0, =0.90*D| + 2.A072E




client
project
location

subject

Avantech

TSCR Process Enclosure
Hanford

Delay Tank TK-550 Seismic

by SMV sheet no.
date 5/19 15
checked jobno.

date 39001

B5-1/4 3-09%
COG OFERATING  ro preeTy

BIGHT VIEW

MOTES:
I, EMPTY WEIGHT: 1.%I% LBS

Base Frame Height=

Height to C.G.=

Height to Attachment Point=
Total Height from Base "0-0"=

8.0in
65.3in

0.0in

8.0in

OPERATING WEIGHT, 4,687 LBS

Skirt Mounted at Bottom
=0.67 ft

TK-550 DELAY TANK
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TK-550 Operating Weight=  4.687 k
Natural Frequency per Risa 3D
© Frequencies and Participation =R
[¥] Mode | Freque | Period (Sec)| 8xXPar | §¥Par. | SZPar_
i 453 22 8515 |=
2 2 7.67 13 82.64 31 A3
o 3 8.09 A2 A7 .0z 14.21
4 4 B.84 EE]
5 5 8.98 KT 42 =

w. by

Eui=

' i wiht
i=l

(12.8-12)

where

C,, = vertical distribution factor
V = total design lateral force or shear at the base of the
structure (kip or kN)
w; and w, = the portion of the total effective seismic weight
of the structure (W) located or assigned to level i
or X
h; and h; = the height (ft or m) from the base to level i or x
k=an exponent related to the structure period as
follows:
for structures having a period of 0.5 s or less, k=1
for structures having a period of 2.5 s or more, k=2
for structures having a period between 0.5 and 2.5
s, k shall be 2 or shall be determined by linear
interpolation between 1 and 2

TK-550 Weight=  4.69 kip
Seismic Coefficient = Cg= 0.53

Base Shear V= 2.48 kip

T=7.78/(10°)*(H/D)**(12wD/t)"2
H=

D=

t=
w

W
T

Natural Frequency by Vertical Vessel Formula

10.9 ft
231t

0.3751in
4687.0 Ibs
432.0 Ibs/ft
0.031 sec

Centroid = .67H = 7.27 ft See Next Page from FEMA for Centroid Location

Meo= 18.06 ft-kip

Use Risa Natural Frequency which accounts for supporting beams.
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Chapter 17: Nonbuilding Structure Design

7 - -
..—-'\T
H
h
Ny N N
k=1 (triangle) k = value between 1 & 2 k = 2 (parabaola)
T=05s 055<T=235s T=25s
R=23H h=2H R=3/4H

Figure 17.7-2 Vertical distribution of seismic forces

Base Frame Height= 8.0in

Heightto C.G.=  65.3in

Height to Attachment Point= 0.0in
Total Height from Base "0-0"= 80in =0.67ft

TK-550 DELAY TANK
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[}
T 8| 30
™,
T‘rF"./ eV (]\‘s
¥
A
4" TOTAL THK. c.s.J
3
i M) i |
! —F—=
DELAY TANK SHIFIDING DETAI

-

Part 9 Outside Diameter= 33.0in
Part 9 Height= 30.0in
Part 9 Thickness= 2.0in
Part 9 Weight= 2110 Ibs
Part9 C.G= 51.0in

Part 10 Outside Diameter= 37.0in
Part 10 Height=" 36.0 in
Part 10 Thickness= 4.0in
Part 10 Weight= 4492 Ibs
Part 10 C.G= 18.0in

Combined Weight= 6602 Ibs
Seismic Load Assumed at 2/3 Height=  44.0 in

Seismic Coefficient= 0.53
Seismic Shear= 3499 Ibs
Risa Model # of Nodes= 12
Shear Load Per Node= 292 Ibs

Dead Load Per Node= 550 Ibs

ERONT

VIEW




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 2/19 19
location Hanford checked job no.

subject Delay Tank TK-550 Seismic date 39001

Seismic Force Calculation

(Per 2015 |1BC & ASCE 7-10)

Risk Category w TFC-EMG-STD-06 Table 5, SDC-2, Limit State C
Site Class ] Per TFC-EMG-STD-06, Section 3552
S = 0.7350 For Site Location
5, = 0. 1730 For Site Location for SDC see SDS & SD1 below
Fa 1212 IBC Table 1613.3.3(1)
F.= 2108 IBC Table 1613.3.3(2)
Sue=F, *5s= 0.891
Sy=F, 5= 0.365
Spe=23 75, 0.584 SDC D TFC-EMG-STD-06 Section 3.5.5.2
S55=213%5,= 0243 SDC D TFC-EMG-STD-06 Section 3552
l.= 15 ASCE 7-10 Table 1 .5-2
R= 2 ASCE 7-10, Table 15 4-2 - Skirt Supported Verical Vessel
Limit State "C™ Modifier= 12 TFC-EMG-STD-06 Table 5, SDC-2, Limit State C
R= 1.67 ASCE 7-10, Table 15.4-2 - Skirt Supported Vertical Vessel
0= 2 ASCE 7-10, Table 15.4-2 - Skirt Supported Verical Vessel
Type of Structure NonBuilding Type "NonBuilding™ or "Building"”
W=C "W LISE [ASCE Eq 12.8-1]
CS:S:EJ'(R.'|}:| 0.53 | F W— [ASCE Eq 12.8-2]
Approx Fundamental Perod Formulas 12.8.7,8,9,10 Do Not Apply per ASCE 7-10 15.4.4 -
€ 0.028 h=| 1250ft |
= 0.8 T.= 6.00 sec
T=C7h, = 0.000 sec T,= ASCE Fig 225
Check period using RISA structural model:
RISA calculated period, T= 0.220 sec
IUse period, T= 0.220 sec
The value of Csfrom Eq 12.8-2 need not exceed :

Co=Sq,/(TIRMY) ; for T=T,
Co=(S5, T TR ; for T=TL

[ASCE Eq 12.5-3]
[ASCE Eq 12.8-4]

Ce=0.5"S,/(RI))=|

NA 51<.6

In addition, for rigid (T=.06) non-building structures;

V=0.30"Spe TW=|

NA T=.06

V=Cs*W [ASCE Eq 12 8-1]
E.=pQ: [ASCE Eq 12 4-3]

G| 0.99 |
The value of Cs shall not be lessthan: 0.044%5,:.%[, or0.03
G| 0.04 | [ASCE Eq 15.4-1]

In addition, for structures located where S, is equal to or greater than 0.6g, C. shall not be less than

[ASCE Eq 12.8-6]

[ASCE Eq 15.4-5]

E=E,+E, [ASCE Eq 12.4-1]
E,=0.2*S,."D [ASCE Eq 12.4-4]

Q=V o= 1.00 |[ASCE Sect 15.6]
Seismic load combinations:
Strength design per ASCE Sect 124,23
(1.2+0.25,5)D+pQ-+1.0L =132*D| + 1.00*QE + 1.00L |[ASCE Eq 2328
(0.9-0 25,5)0+p 0 =078D| + 1.00*QE [ASCEEgQ23.27]
Allowable stress design per ASCE Sect 12.4.3.2
(1.0+0.145,,)D+0.7pQ =1.08*D + 0.70*QE [ASCE Eg2.4.15]
(1.0+0.1058,5)0+0.526p 0 +0.75L =1.06*D + [.83*QE + 0.78L |[ASCE Eq 2.4 1.6H
(0.6-0.145,)D+0.7p 0 =0.52"D + 070*QE [ASCE Eqg 2.4.1.8]
Owerstrength Combinations per ASCE Sect 12.4 3 2
(1.2+0.25,5)0+02, 0 +1.0L =1.32*D| + 200*QE + 1.00L |[.J'-'«SCE Eq 2.3.2.5]
(0.9-0.25,5)D+0, O =0.78*D| + Z00*QE [ASCEEg2.3.27]




client Avantech by SMV
project TSCR Process Enclosure date 2/19
location Hanford checked
subject WP-FLT-325 A/B Filter Tanks date

sheet no.

20
job no.

39001

LIETING THRUNI
TP, 2 PLACES
l j
5
™T/8
S CVERALL HEIGHT
BO
3704 3T-308
EMPTY COG OPERATING COG
|
1 |
FRONT VIEW :
NOTES:

I. EMPTY WESSEL WEIGHT (W, SHIELDING): T.832 LBS
2. OPERATING VESSEL WEIGHT (W, SHIELDING): B.388 LBS
3. ITEMS 2, 3, 8 4 ARE FOR VESSEL REMOWAL

Base Frame Height = 51.3in  Top of Tube Stand to Base Elevation
Height to Trunnion Attachment Point= 69.5in  Bottom of Vessel to Trunnion
Heightto C.G.= 37.63in From Base of Vessel
Total Attachment Point Height from Base= 120.8in = 10.06 ft

WP-FLT-325 A/B




client Avantech

project TSCR Process Enclosure
location Hanford

subject WP-FLT-325 A/B Filter Tanks

by SMV

date 2/19
checked

date

sheet no.

job no.

39001

21

Seismic Force Calculation

(Per 2015 IBC & ASCE 7-10)

Risk Category v TFC-ENG-5TD-06 Table 5, SDC-2, Limit State C
Site Class D Per TFC-ENG-STD-08, Section 3.5.5.2
5= 0.7350 For Site Location
5, = 01730 For Site Location for SDC see SDS & SD1 below
Fa= 1.212 IBC Table 1613.3.3(1)
F,= 2108 IBC Table 1613.3.3(2)
Sus=F. "S5 0.891
Sm=F, "S,= 0.365
Sps=2/3 *S\g= 0.594 SDC D TFC-ENG-5TD-06 Section 3.5.5.2
Sp=23 7S, = 0243 SDCD TFC-ENG-STD-06 Section 3.5.5.2
= 1.5 ASCE 7-10 Table 1.5-2
R= 5 ASCE 7-10, Table 15.4-2 - Elevated Vertical Vessel - Unbraced
= Legs
Limit State "C" Madifier= 12 TFC-ENG-STD-06 Table 5, SDC-2, Limit State C
R= 167
2 ASCE 7-10, Table 15.4-2 - Elevated Vertical Vessel - Unbraced
Q= = Legs
Type of Structure NonBuilding | Type "NonBuilding” or "Building”
V=C"W UsSE [ASCE Eq 12.8-1]
CS=SDBJ(R;‘I)=| 0.53 | -4 [ASCE Eq 12.8-2]
Approx Fundam ental Period Formulas 12.8.7.8,9,10 Do Not Apply per ASCE 7-10 15.4.4
Ce n/a h.= nia |
X= n/a T= nia
T=C,*h*= 0.000 sec T.= ASCE Fig 22-5
Check period using RISA structural model:
RISA calculated period, T= 0.370 sec
Use period, T= 0.370 sec

The value of Csfrom Eq 12.8-2 need not exceed :
C=Sp,/(T(RM)) ; for T<T_
Ca=(Sp T /(THRM)) ; for T>TL

3] 0.59

The value of Cs shall not be less than :  0.044"5,;"l_ or 0.03
Co| 0.04 |

[ASCE Eq 12.8-3]
[ASCE Eq 12.8-4]

[ASCE Eq 15.4-1]

In addition, for structures located where 5, is equal to or greater than 0.6g, Cg shall not be less than:

Cs=05"S/(RM)=[ NAS1<6 |
In addition, for rigid (T<.06) non-building structures:
V=030"Sps"W=|  NA T>.06 |
V=C"W [ASCE Eq 12.8-1]
E,=pQg [ASCE Eq 12.4-3]

[ASCE Eq 12.8-6]

[ASGE Eq 15.4-5]
E=E,+E, [ASCE Eq 12.4-1]
E,=0.27S,."D [ASCE Eq 12.4-4]

Q=V o= 1.00 |[ASCE Sect 15 6]
Seismic load combinations:
Strength design per ASCE Sect 12.4.2.3
(1.2+40.25,5)D+pQ+1.0L =1.32*D| + 1.00"QE + 1.00L |[ASCE Eg 2.3.2.5]
(0.9-0.25,5)D+pQ¢ =078*D| + 1.00*QE [ASCE Eq 2.32.7]
Allowable stress design per ASCE Sect 12.4.3.2
(1.040.145,5)D+0.7 pQe =1.08*D + 0.70*QE [ASCE Eq 2.4.1.5]
(1.0+0.105S,5)D+0.525pQ+0.75L =1.06%D + 0.53*QE + 0.75L |[ASCE Eg 2.4.1.6b]
(0.6-0.14S,5)D+0.7pQc =052*D + 0.70*QE [ASCE Eq 2.4.1.8]
Owverstrength Combinations per ASCE Sect 12.43 .2
(1.2+40.25 )0+ Q+1.0L =1.32*D| + 2.00*QE + 1.00L |[ASCE Eg 2.3.2.5]
(0.8-0.25,)0+02 Q¢ =078*D| + 2.00*QE [ASCEEq 2.3.2.7]




client
project
location

subject

Avantech

Hanford

TSCR Process Enclosure

Process Enclosure Skid - Additional Nonbuilding Components

by SMV
date  2/19
checked

date

sheet no.

22

job no.

39001

Additional Process Enclosure Skid Component Weights,

received from Connor Shull, Avantech, by email on 2/1/19.

Component Weight (lbs) | [North/South) [in] |¥ {Vertical Height) [in]  Z (East/West) [in]
Piping 9600 157.71 70.73 62.35
Electrical Conduit 910 265.50 138 62
WE-ENCL-002 750 agr.ar 85 54.22
WP-ENCL-004 300 360 100 12
HWAC Intake Train 410 386.25 26.25 52
HWVAC Exhaust
Train 410 263.5 36.5 119.95
Top Gamma
Maonitor
(Radiation 463 321.93 I 32.5
Monitor)
Bottom Gamma
Monitor
(Radiation 463 321.93 70 32.5
Monitor)
Air Receiver Tank 205 14.75 114.04 26.25
Wall mounted
HATAC Unit Aidock 21 398.20 126.1 28.44
Wall mounted
HWAC Unit Process 27 11 135.07 94.25
Area
HWAC Ductwork 480 250.65 34.54 94.96
HVAC Condenser 151 2.83 39.86 29.32
wWall Weight (Ibs)
East Side wWall 9700
West Side Wall 9000
Morth Side wWall 3000
South Side Wall 2800
Bottom Wall 10500
Ceiling Wall 7600




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 2/19 23
location Hanford checked job no.
subject TSCR Process Skid Piping Seismic Force date 39001

DISTRIBUTION SYSTEMS

Piping in accordance with ASME B31. including in-line components with joints made by welding or braring.

Ne 12 2a
Piping in sccordance with ASME B31. including in-line components, constructed of high- or limited-deformability materials, with joints | 6|
made by threading, bonding. compression couplings. or grooved couplings. |

Piping and tubing not in accordance with ASME B3 1. including in-line components, constructed of high-deformability materials, with joints 2V 9 2%
made by welding or brazing.

Piping and tubing not in accordance with ASME B31. including in-line components. constructed of high- or imited-deformability materials. 202 432 2la
with joints made by threading, bonding. compression couplings. or grooved couplings.

Piping and tubing constructed of low-deformability materials, such as cast iron, glass, and nonductile plastics. e 3 M

Note: Most of the piping is supported off of a HSS 4x2x1/4 beam that spans
between center HSS6x3x1/4 Columns. Conservatively, apply piping seismic
component load at these columns at the height of the this beam.




client
project
location

subject

Avantech
TSCR Process Enclosure
Hanford

TSCR Process Skid Piping Seismic Force

by SMV sheet no.

date 2/19 24
checked job no.

date 39001

Mechanical Piping - Non-Building Component, $ee ASCE 710 Table 13.6-1

Seismic Force Calculation

(Per ASCE 7-010)

Occupancy Category A% Per Table 5, TFC-ENG-3TD-06
Site Class D Per Site Criteria
p= 1 ASCE 7-10 Section 13.3.1
S..= 0.5940 Per TFC-EMNG-STD-06, For Site Class D
= 15 ASCE 7-10 Sect 13.13
R,= 5} ASCE 7-10 Table 13.6-1-Piping Per ASME B31
Limit State "C" Modifier= 1.2 TFC-ENG-5TD-06 Table 5, SDC-2, Limit State C
R.= 500 ASCE 7-10 Table 13.6-1, Mod. by SDC-2, Limit State C
a,= 250 ASCE 7-10 Table 13.6-1-Piping Per ASME B31
= 589t Height in structure of Component Attachment
h= 12.50 ft My erage roof height of structure
0= 25 Will apply for Concrete Anchorage
For Nonstructural Components:
F,=0.4a,S, W/(RA, ) (1+2zh)=| 0.346 Wp F,=ASCE7-10 Eq 13.3-1]  _ "°C
Fpis not required to be taken as greater than
F=165, W = 1426 Wp [ASCE 7-10 Eq 13 .3-2]
and shall not be taken less than
F =035, W= 0267 Wp [ASCET-10 Eqg13.3-3]
Wp= 9600 Ibs
Fp= 3323 Ibs Apply at C.G. Piping System

Seismic | oad Effect:

E=E,+E, [ASCE Eq 12.4-1]
Q.=F, [ASCE Eq 12.4-3]

E.=p: [ASCE Eq12.4-3]
E=02*5_.D [ASCE Eq13.3]

p=| 100

|[ASCE Sect 13.3]

Seismic load combinations:
Allowable stress design per ASCE Sect 12.4. 32

(1.040.145_.)D+0_7pQ, =1.08"0| + 0.70*QE [ASCEEq24.15]
(1.040108,.)040 525p0+0 751 =1.06"0| + 053"QF + 0.75L |[ﬁ.SCE Eq24.18]
(06-0145,5)0+0 7p0¢ =062*0| + 0.70%QE [ASCE Eq24.1.8]
Strength design per ASCE Sect 12.4 23
(1.2+0.25,.)D+pQ+1.0L =1.32"D| + 1.00%QE + 1.00L |[ASCE Eg23.25]
(0.9-025,5)04p0: =078*0| + 1.007QE [ASCEEq2327]
Strength Design with Overstrength Factor Per ASCE Sect 12.4.3.2
(124025, )0+02,0. 41 0L4025 =132*D| + 250°QE + 1.00L | + 0203 |
(0.9-0285,5)0+02,Q: =0.90*D| + 2.60%QE




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 2/19 25
location Hanford checked job no.
subject Gamma Monitor Seismic Design Force date 39001
Gamma
Monitors
Table 13.6-1 Selsmic Coefficlents for Mechanical and Electrical Components
MECHANICAL AND ELECTRICAL COMPONENTS ar RE Ay
Air-side HVAC, fans. air handlers. air conditioning units, cabinet heaters, air distribution boxes, and other mechanical components i ]
constructed of sheet metal framing.
Wet-side HVAC, boilers, furnaces, atmospheric tanks and bins, chillers, water heaters, heal exchangers. evaporators, air separators, I 25 2%
manufacturing or process equipment, and other mechanical components constructed of high-deformability materials.
Engines, turbines, pomps, compressors, and pressure vessels nol supported on skints and not within the scope of Chapter 15. 1 s 2%
Skin-supported pressure vessels not within the scope of Chapter 15. Na Ne 2
Elevator and escalator components. 1 206 24
Generators, battenes, inverters, motors. transformers, and other electrical components constructed of high-deformability maternals. 1 2 15
Motor control centers. panel boards, switch gear, instrumentation cabinets, and other components constructed of sheel metal framing. . N 2%
Communication equipment. compauoters. instrumentation, and controls. 1 2% 2%
Roof-mounted stacks, cooling and electrical towers laterally braced below their center of mass. ne 3 2
Roof-mounted stacks. cooling and electrical towers laterally braced above their center of mass. | e 25
Lighting fixtures. 1 1. 1%

I (ither mechanical or electrical components. I

Heightto C.G.= 88.00in Top Gamma Monitor
Height to Attachment Point= 88.0in  Mounted on Tube Framing
Total Height from Base "0-0"=  88.0in =7.33ft

Gamma Monitors




client
project
location

subject

Avantech
TSCR Process Enclosure

Hanford

Gamma Monitor Seismic Design Force

by SMV sheet no.
date 2/19

checked job no.

date 39001

26

Gamma Monitor - Non-Building Component, See ASCE 7-10 Table 13.6-1

Seismic Force Calculation

(Per ASCE 7-010)

Occupancy Category A Per Table 5, TFC-ENG-STD-06
Site Class D Per Site Criteria
p= 1 ASCE 7-10 Section 13.3.1
S,.= 05940 Per TFC-ENG-5TD-06, For Site ClassD
= 15 ASCE 7-10 Sect 13.13
R,= 15 ASCE 7-10 Table 13.6-1-0Other Electrical Components
Limit State "C" Modifier= 12 TFC-ENG-STD-06 Table 5, SDC-2, Limit State C
Ro= 125 ASCE 7-10 Table 13.6-1, Mod. by SDC-2, Limit State C
a8,= 1.00 ASCE 7-10 Table 13.6-1-0Other Electrical Components
= f33ft Height in structure of Component Attachment
= 12.50 ft Ay erage roof height of structure
4= 15 Will apply for Concrete Anchorage
For Nonstructural Components:
F,=0 4a, Sy WL/AR A, ) (1+22h)=] 0.620 Wp [F.=ASCE 710 Eq13.31]  _ “5F
Fpis not required to be taken as greater than
F =165, W = 1426 Wp [ASCE 7-10 Eg 13.3-2]
and shall not be taken less than
F.=0.3S,4 W= 0267 Wp [ASCEF-10 Eg 13.3-3]
We= 463 |bs
Fo= 287 lbs Apply at C.G. Piping System

Seismic | oad Effect:

E=E,+E, [ASCE Eq 12.4-1]
Q.=F, [ASCE Eq 12 4-3]

E,=pQ. [ASCE Eq12.4-3]
E,=02*S,."D [ASCE Eq13.3]

p=|

1.00

|[ASCE Sect 13.3]

Seismic load combinations:

Allowable stress design per ASCE Sect 12 4. 32

(1.0+0.14S,.)D+0.7pQ,

(1.0+0.10S,.)D+0 52500, +0 75L

(0.6-0.145,.)D+0.7pQ.

Strength design per ASCE Sect 124 23

(1.240.2S,.)D+pQ.+1.0L

(0.9-0.2S5)D+pQ:

Strength Design with Overstrength Factor Per ASCE Sect 12.4 3.2

(124025, )D+0,Q.+1.0L+0.2S

(0.9-0 25,55)D+0%Q:x

=1.08"D] + 0.70°QE [ASCE Eq 2.4.1.5]
=106'D] + 053°QE | + 0.75 |[ASCEEq24.16]
052D + 0.70°QE [ASCE Eq 2.4.1.8]
=132'D] + 1.00°QE + 1.00L |[ASCEEq23.25]
=0.78'D| + 1.00°QE [ASCE Eq 2.3.2.7]
=132°D] + 150°QF + 100L | + 0208 |
=0.90°D| + 150°QF




Motor control centers, panel boards, switch gear. instrumentation cabinets. and other components constructed of sheet metal framing. |

Height to C.G.= 100.00 in
Height to Attachment Point= 100.0in  Mounted on Angle Framing
Total Height from Base "0-0"=  100.0in = 8.33 ft

Electrical Cabinets

| 2Ve
(22](¢]

client Avantech by SMV sheet no.
27

project TSCR Process Enclosure date 2/19

location Hanford checked job no.

subject Electrical Cabinets date 39001

Table 13.6-1 Seismic Coefficients for Mechanical and Electrical Components

MECHANICAL AND ELECTRICAL COMPONENTS a® R QF
Air-side HVAC, fans. air handlers, air conditioning units, cabinet heaters, air distribution boxes, and other mechanical components 2l 6 25
constructed of sheet metal framing.
‘Wet-side HVAC, boilers. furnaces. atmospheric tanks and bins, chillers, water heaters, heat exchangers. evaporators, air separafors, 1 ¥ 2%
manufacturing or process equipment. and other mechanical components constructed of high-deformability materials.
Engines, turbines, pumps, compressors, and pressure vessels not supported on skirts and not within the scope of Chapter 15. | 2% 24
Skirt-supported pressure vessels not within the scope of Chapter 15. 25 25 215
Elevator and escalator components. 1 2% 24
Generators, batleries, inverters, motors. transformers. and other electrical components constructed of high-deformability materials. 25

25




client
project
location

subject

Avantech
TSCR Process Enclosure
Hanford

Electrical Cabinet Seismic Force

by SMV sheet no.

date 2/19 28
checked job no.

date 39001

Electrical Cabinets - Non-Building Component, See ASCE 7-10 Table 13.6-1

Seismic Force Calculation

(Per ASCE 7-010)

Occupancy Category v Per Table 5, TFC-ENG-5TD-06
Site Class D Per Site Criternia
p= 1 ASCE 7-10 Section 13.31
Sps= 0.5940 Per TFC-EMG-STD-06, For Site ClassD
= 1.5 ASCE 7-10 Sect 13.13
R,= 6 ASCE 710 Table 13.6-1-Motor Control Centers
Limit State "C" Modifier= 12 TFC-ENG-5TD-06 Table 5, SDC-2, Limit State C
R= 5.00 ASCE 7-10 Table 136-1, Mod. by SDC-2, Limit State C
a,= 250 ASCE 7-10 Table 13.6-1-Motor Control Centers
= 8331 Height in structure of Component Attachment
= 12 50 fi Ay erage roof height of structure
0= 1.5 Will apply for Concrete Anchorage
For Nonstructural Components:
F,=0 4a,S, W, /(RA,)"(1+2zh)=] 0.416 Wp [F-=ASCET10Eq13.31] U5
Fpis not required to be taken as greater than
F =165, W, = 1426 Wp [ASCE 7-10 Eg 13.3-2]
and shall not be taken less than
F =035, W= 0267 Wp [ASCET-10 Eg13.3-3]
Wp= 750 Ibs For WP-EMCL-002
Fp= 312 1bs Apply at C.G. Cabinet
Wp= 300 Ibs For WP-EMCL-004
F.= 125 Ibs

Seismic Load Effect:

E=E,+E, [ASCE Eq 12.4-1]
Q~=F, [ASCE Eq 12.4-3]

E.=pQ: [ASCE Eq 12.4-3]
E,=02*S,"D [ASCE Eq13.3]

p=| 1.00 |[ASCE Sect 13.3]
Seismic load combinations:
Allowable stress design per ASCE Sect 12.4.32
(1.0+0.145_ ;)0 +0.7p 0 =1.08*D| + 0.70*QE [ASCEEq 24.15]
(1.0+0.1058,)D+05625p0+0.76L =1.06"D| + 0.63*QE + 0.75L |[ASCE Eg24.156]
(06-0145,.)0+0.7p0; =052*D| + 070*QE [ASCE Eq 24 18]
Strength design per ASCE Sect 12.4.2.3
(1.2+40.25,;)D+pQ-+1.0L =1.32*D| + 1.00*CE + 1.00L |[ASCE Eg2.3.25]
(0.9-025,5)0+pQ =0.78*D| + 1.00"CE [ASCEEq 23.27]
Strength Design with Overstrength Factor Per ASCE Sect 12.4 3.2
(124025, )D+02,Q.+1.0L+0.25 =1.32*D| + 1.60%CE + 1.00L | + 0205 |
(0.9-025_;)D+02, 0, =0.90"D| + 1.60%CE




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 5/19 29
location Hanford checked job no.
subject Air Reciever Tank Seismic Design Force date 39001
Table 13.6-1 Selsmlc Coefficlents for Mechanlcal and Electrlcal Components
MECHANICAL AND ELECTRICAL COMPONENTS a® R 0OF
Air-side HVAC, fans, air handlers, air conditioning units, cabinet heaters, air distribution boxes, and other mechanical components 24 6 245

constructed of sheet metal framing.

Wet-side HVAC, boilers, furnaces, atmospheric tanks and bins, chillers, water heaters, heat exchangers, evaporators, air separators,
manufacturing or process equipment, and other mechanical components constructed of high-deformability materials.

Engines, turbines, pumps, compressors, and pressure vessels not supported on skirts and not within the scope of Chapter 15.
Skirt-supported pressure vessels not within the scope of Chapter 15.

Elevator and escalator components.

Generators, batteries, inverters, motors, transformers, and other electrical components constructed of high-deformability materials.
Motor control centers, panel boards. switch gear, instrumentation cabinets, and other components constructed of sheet metal framing.
Communication equipment, computers, instrumentation, and controls.

Roof-mounted stacks, cooling and electrical towers laterally braced below their center of mass.

Roof-mounted stacks, cooling and electrical towers laterally braced above their center of mass.

Lighting fixtures.

Other mechanical or electrical components.

Height to C.G.= 114.00 in
Height to Attachment Point= 114.0in  Mounted on Angle Framing
Total Height from Base "0-0"=  114.0in = 9.50 ft

Air Receiver Tank

DNEAEA

1 2%
22 22
1 242
1 2¥2
2% 6

1 2%
2% 3

1 2%
1 1Yz
1 1%

2
2%
2
2
2V
2
2%
2
1%
1Y




client Avantech

project TSCR Process Enclosure
location Hanford

subject Air Receiver Tank Seismic Force

by SMV sheet no.

date 2/19 30

checked job no.

date 39001

Air Receiver - Non-Building Component, See ASCE 7-10 Table 13.6-1

Seismic Force Calculation

(Per ASCE 7-010)

Occupancy Category IV Per Table 5, TFC-ENG-5TD-06
Site Class o Per Site Criteria
p= 1 ASCE 7-10 Section 13.3.1
Shs= 0.5940 Per TFC-EMNG-STD-06, For Site ClassD
b= 15 ASCE 7-10 Sect 13.13
R,= 25 ASCE 7-10 Table 13.6-1-Motor Control Centers
Limit State "C" Modifier= 12 TFC-ENG-5TD-06 Table 5, SDC-2, Limit State C
R.= 208 ASCE 710 Table 13.6-1, Mod. by SDC-2, Limit State C
a,= 1.00 ASCE 7-10 Table 13.6-1-Motor Control Centers
= 950 ft Height in structure of Component Attachment
= 12.50 ft Awerage roof height of structure
5= ) Will apply for Concrete Anchorage
For Nonstructural Components:
F,=0.4a,S,W/(R A, )" (1+22h)=]| 0.431 Wp [F-=ASCET7-10 Eq13.31] o J°C
Fpis not required to be taken as greater than
F.=165: W = 1426 Wp [ASCE 7-10 Eq 13.3-2]
and shall not be taken less than
F.=03S5:l W= 0267 Wp [ASCEF-10 Eq 13.3-3]
Wp= 205 lbs For WP-EMCL-002
Fp= 88 Ibs Apply at C.G. Cabinet

Seismic L oad Effect:

E=E,+E, [ASCE Eq 12.4-1]
Q.=F, [ASCE Eq 12.4-3]

E.=pQ; [ASCE Eq 12.4-3]
E,=02S,."D [ASCE Eq 13.3]

p=| 1.00

|[ASCE Sect 13.3]

Seismic load combinations:
Allowable stress design per ASCE Sect 124 32

(1.0+0.145,,.)0+0.7p2- =1.08*D| + 0.70"QE [ASCE Eg 24.1.5]
(1.040108,.)D+0525p0-+0.75L =1.06*0| + 0.53"QE + 0.75L |[ASCE Eqg 2.4.16]
(06-0.145,.)0+0.7pQ- =0452*0D| + 0.70%QE [ASCE Eg 24 18]
Strength design per ASCE Sect 12.4.2.3
(1.2+0.253,.)D+pQ-+1.0L =132°0| + 1.007QE + 1.00L |[ASCE Eq23.25]
(0.9-025,5)D+p0: =0.78*D| + 1.007QE [ASCEEg2327]
Strength Design with Overstrength Factor Per ASCE Sect 12.43.2
(124025 .)0+02Q-+1.0L+0.25 =1320| + 1.50%F + 1.00L | + 0.205 |
(0.9-025,5)0+02, 0 =0.90°D| + 1.507QE




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 4/19 31
location Hanford checked job no.
subject Hose Shielding Components - Weights and Locations date 39001
Per AVANTech Email 4/25/19, The following are shielding compontents
PART DESCRIPTION WEIGHT X-COoG Y -COG Z-C0G
{LBS) (EAST/WEST) (VERTICAL) (NORHT/SOUTH)
IXC-4004 HOSE SHIELDING BOX 1200 46.5 122 133
IXC-400B HOSE SHIELDING BOX 1200 46.5 122 188.92
IXC-400C HOSE SHIELDING BOX 1200 46.5 122 244,84
WP-FLT-325A BOTTOM HOSE SHIELDING BOX 270 43.5 51.25 25
WP-FLT-325A TOP HOSE SHIELDING BOX 140 32.88 129.5 39.75
WP-FLT-325B BOTTOM HOSE SHIELDING BOX 270 435.5 51.25 79
WP-FLT-325B TOP HOSE SHIELDING BOX 140 77.13 129.5 39.75




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 4/19 32
location Hanford checked job no.
subject IXC 400 A/B/C Hose Shielding - Seismic Force date 39001

Note: IXC-400 A/B/C Hose
Shielding Boxes have been
eliminated. The structural
calculations conservatively
include their gravity and
seismic loads and will not

be modified.
Table 13.6-1 Seismic Coefficients for Mechanical and Electrical Components

MECHANICAL AND ELECTRICAL COMPONENTS ar RS 0y
Air-side HVAC, fans. air handlers, air conditioning units, cabinet heaters, air distnbution boxes, and other mechanical components M 6 24
constructed of sheet metal framing.
Wet-side HYAC, boilers. furnaces, atmospheric tanks and bins. chillers, water heaters. heal exchangers, evaporators, air separalors, | 205 M5
manufacturing or process equipment, and other mechanical components constructed of high-deformability materials.
Engines, turbines, pumps, compressors. and pressure vessels not supported on skins and not within the scope of Chapter 15, I 21y 24
Skin-supported pressure vessels not within the scope of Chapter 15. Ny Na e
Elevator and escalator components. I 28 24
Generators, battenes, inverters, motors, transformers, and other electrical components constructed of high-deformabality matenals. 1 G 2%
Motor control centers, panel boards, switch gear, instrumentation cabinets, and other components constructed of sheet metal framing. N5 6 N
Communicalion equipment, computers, instrumentation. and controls. 1 o TR
Roof-mounted stacks, cooling and electrical towers laterally braced below their center of mass. Ha 3 i)
Roof-mounted stacks, cooling and electrical towers laterally braced above their center of mass. 1 25 4
Lighting fxtures. 1 1% 135

I Other mechanical or electrical components. I 1ia

Heightto C.G.= 122.00in IXC-400A
Height to Attachment Point= 122.0in  Mounted on Angle Framing
Total Height from Base "0-0"=  122.0in =10.17 ft

IXC Hose Shielding
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Note: IXC-400 A/B/C Hose Shielding Boxes have been eliminated. The structural calculations conservatively include their gravity and seismic loads and will not be modified.


client Avantech by SMV sheet no.
project TSCR Process Enclosure date 4/19 33
location Hanford checked job no.

subject IXC 400 A/B/C Hose Shielding - Seismic Force date 39001

Hose Shielding Box - Non-Building Component, See ASCE 7-10 Table 13.6-1

Seismic Force Calculation

(Per ASCE 7-010)

Occupancy Category i) Per Table 5, TFC-ENG-5TD-06
Site Class B, Per Site Criteria
p= 1 ASCE 7-10 Section 13.31
S..= 0.5940 Per TFC-ENG-STD-06, For Site Class D
L= 15 ASCE 7-10 Sect 13.13
R.= 15 ASCE 7-10 Table 13.6-1-0Other Mech and Elec Componen
Limit State "C" Maodifier= 1.2 TFC-ENG-STD-06 Table 5, SDC-2, Limit State C
R 125 ASCE 7-10 Table 13.6-1, Mod. by SDC-2, Limit State C
8= 1.00 ASCE 7-10 Table 13.6-1-Motor Control Centers
= 1017 f Height in structure of Component Attachment
h= 12.60 f Awerage roof height of structure
0= 1.5 Will apply for Concrete Anchorage
For Nonstructural Components:
F,=0 4a,S, WLI(R A, )(1+22h)=] 0.749 Wp |F.=ASCE 7-10 Eq 13 3-1] USE
Fpis not required to be taken as greater than
F.=165. W = 1426 Wp [ASCE 7-10 Eq 13.3-2]
and shall not be taken less than
F. =035, W = 0267 Wp [ASCET-10 Eqg 13.3-3]
Wp= 1200 Ibs For WP-EMCL-002
Fa= 839 Ibs Apply at C.G.
Seismic L oad Effect:
E=E.+E, [ASCEEg 12 4-1] E. =pQ: [ASCE Eq 12 4-3]
Q=F, [ASCE Eg 12.4-3] E=02"5,:"D [ASCE Eq13.3]
p=| 1.00 |[[ASCE Sect 13.3]
Seismic load combinations:
Allowable stress design per ASCE Sect 124 32
(1.040 145, )D+0.7pQ; =1.08*0D| + 0.707°QE [ASCE Eg24.15]
(1.0+0105,,)040 525p0-+0 T5L =1.06"0| + 053%QE + 0.75L |[ASCE Eq 24.16]
(0.6-0145,.)D+0.7pQ; =0 52°0) + 070°CE [ASCE Eg 24 .138]

Strength design per ASCE Sect 12.4.
(1.240.25,)D+pQ+1.0L
(0.9-025.:)D+pQ-

Strength Design with Overstrength Factor Per ASCE Sect 1243 2

(12+0.28,.)D+0,Q,+1.0L+0.25
(0.9-0 25 ,:)D+02Q:

23

=132°D] + 100°GE + 100L |[ASCEEq23.25]

=0.78*0 + 1.00"QE [ASCE Eq 23.27]

=132'D] + 160°QE | + 100L | + 0208 |

=0.80"D| + 1.50"QE

Note: IXC-400 A/B/C
Hose Shielding Boxes
have been eliminated.
The structural calcula-
tions conservatively in-
clude their gravity and
seismic loads and will
not be modified.




client Avantech by SMV
project TSCR Process Enclosure date 4/19
location Hanford checked
subject Filter Tank Bottom Hose Shielding - Seismic Force date

sheet no.

34

job no.

39001

v

1

Filter Tank Hose
Bottom Shielding

Boxes

S
AR

Table 13.6-1 Selsmic Coefficients for Mechanical and Electrical Components

MECHANICAL AND ELECTRICAL COMPONENTS ar RS O
Air-side HVAC, fans. air handlers, air conditioning units, cabinet heaters, air distribution boxes. and other mechanical components Lt N4
construcied of sheet metal framing.

Wet-side HVAC, boilers. furnaces, atmospheric tanks and bins, chillers. water heaters. heat exchangers, evaporators, air separators, | 2% 4
manufacturing or process equipment, and other mechanical components constructed of high-deformability materials.

Engines, turbines, pumps, compressors, and pressure vessels nol supported on skirs and not within the scope of Chapter 5. 1 L T
Skin-supported pressure vessels not within the scope of Chapter 15. e s NS
Elevator and escalator components. I s e
Generators, battenes, inverters, motors, transformers, and other electrical components constructed of high-deformabality matenals. 1 G 24
Motor control centers, panel boards, switch gear, instrumentation cabinets, and other components constructed of sheet metal framing. Ay 6 A
Communication equipment, computers, instrumentation. and controls. 1 2% 15
Roof-mounted stacks, cooling and electrical towers laterally braced below their cemter of mass. 53 Ha
Roof-mounted stacks, cooling and electrical towers laterally braced above their center of mass. 1 2 I
Lighting fixtures. ! 14 1%

I Other mechanical or electrical components. I

Heightto C.G.= 51.25in Filter Bottom Shielding Box
Height to Attachment Point= 51.3in  Mounted on Angle Framing
Total Height from Base "0-0"=  51.3in =4.27 ft

IXC Hose Shielding

142




client
project
location

subject

Avantech
TSCR Process Enclosure
Hanford

Filter Hose Bottom Shielding

by SMV sheet no.
date 4/19

checked job no.

date 39001

35

Hose Shielding Box - Non-Building Component, See ASCE 7-10 Table 13.6-1

Seismic Force Calculation

(Per ASCE 7-010)

Occupancy Category i Per Table 5, TFC-ENG-STD-06
Site Class D Per Site Criteria
p= 1 ASCE 7-10 Section 13.3.1
Sos= 0.5940 Per TFC-ENG-STD-06, For Site Class D
o= 15 ASCE 7-10 Sect 1313
a 15 ASCE 7-10 Table 13 6-1-Other Mech & Elec Components
Limit State "C" Modifier= 12 TFC-ENG-5TD-06 Table 5, SDC-2, Limit State C
Rp= 125 ASCE 7-10 Table 13 6-1, Mod. by SDC-2, Limit State C
a,= 1.00 ASCE 7-10 Table 13.6-1-Motor Control Centers
= 427 ft Height in structure of Component Attachment
h= 12.50 ft Ayerage roof height of structure
0= 1.5 Will apply for Concrete Anchorage
For Nonstructural Components:
F,=0 4a,Spa WL /(R A,)(1+22h)=] 0.480 Wp |F-=ASCE 710 Eq 13.3-1] g "of
Fpis not required to be taken as greater than
F.=1.65,. W = 1426 Wp [ASCE 7-10 Eg 13.3-2]
and shall not be taken less than
F,=035..1 W = 0267 Wp [ASCET-10 Eg13.3-3]
Wp= 270 |bs For WP-EMCL-002
F,= 130 lbs Apply at C.G.

Seismic Load Effect:

E=E.+E, [ASCE Eq 12.4-1]
Q.=F, [ASCE Eq 12.4-3]

E.=pQ: [ASCE Eq12.4-3]
E=02*5,."D [ASCE Eq13.3]

p=|

1.00

|[ASCE Sect 13.3]

Seismic load combinations:

Allowable stress design per ASCE Sect 1243 2

(1.0+0.14S,.)D+0 7pQ.

(1.0+0.10S,,5) D+0 525pQ,+0.75L

(0.6-0.14S,.)D+0.7pQ.

Strength design per ASCE Sect 12423

(1.240.25,.)D+pQ.+1.0L

(0.9-0.25,5)D+pQ:

Strength Design with Overstrength Factor Per ASCE Sect 12 432

(12+025,.)D+02,Q-+1.0L+0.258

(0.9-0.25 )0+, Qc

=1.08'D] + 0.70°QE [ASCE Eq 2.4.15]
=106D| + 053°QF | + 075L |[ASCEEq24.16]
=052'D| + 0.70°QF [ASCE Eq 24.18]
=132°D] + 1.00°GE + 100L |[ASCEEq2325]
=0.78'D| + 1.00°CE [ASCE Eq 2.3.2.7]
=132°D] + 150°QE + 100L | + 0205 |
=0.90'D| + 1.50°QE




client Avantech by SMV
project TSCR Process Enclosure date 4/19
location Hanford checked
subject Filter Tank Top Hose Shielding - Seismic Force date

sheet no.

36

job no.

39001

Filter Tank Hose
Bottom Shielding

Boxes

Table 13.6-1 Selsmic Coefficients for Mechanical and Electrical Components

MECHANICAL AND ELECTRICAL COMPONENTS ar RS O
Air-side HVAC, fans. air handlers, air conditioning units, cabinet heaters, air distribution boxes. and other mechanical components Lt N4
construcied of sheet metal framing.

Wet-side HVAC, boilers. furnaces, atmospheric tanks and bins, chillers. water heaters. heat exchangers, evaporators, air separators, | 2% 4
manufacturing or process equipment, and other mechanical components constructed of high-deformability materials.

Engines, turbines, pumps, compressors, and pressure vessels nol supported on skirs and not within the scope of Chapter 5. 1 L T
Skin-supported pressure vessels not within the scope of Chapter 15. e s NS
Elevator and escalator components. I s e
Generators, battenes, inverters, motors, transformers, and other electrical components constructed of high-deformabality matenals. 1 G 24
Motor control centers, panel boards, switch gear, instrumentation cabinets, and other components constructed of sheet metal framing. Ay 6 A
Communication equipment, computers, instrumentation. and controls. 1 2% 15
Roof-mounted stacks, cooling and electrical towers laterally braced below their cemter of mass. 53 Ha
Roof-mounted stacks, cooling and electrical towers laterally braced above their center of mass. 1 2 I
Lighting fixtures. ! 14 1%

I Other mechanical or electrical components. I

Heightto C.G.= 129.50in Filter Bottom Shielding Box
Height to Attachment Point= 129.5in  Mounted on Angle Framing
Total Height from Base "0-0"= 129.5in =10.79 ft

IXC Hose Shielding

142




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 4/19 37
location Hanford checked job no.

subject Filter Tank Top Hose Shielding - Seismic Force date 39001

Hose Shielding Box - Non-Building Component, See ASCE 7-10 Table 13.6-1

Seismic Force Calculation (Per ASCE 7-010)
Occupancy Category L% Per Table 5, TFC-ENG-5TD-06
Site Class D Per Site Criteria
p= hi | ASCE 7-10 Section 13.3.1
S5= 05940 Per TFC-ENG-5TD-06, For Site Class D
l,= 1.5 ASCE 7-10 Sect 13.1.3
= 15 ASCE 7-10 Table 13.6-1-Other Mech & Elec Components
Limit State "C" Modifier= 12 TFC-EMNG-STD-06 Table 5, SDC-2, Limit State C
R..= 125 ASCE 7-10 Table 13.6-1, Mod. by SDC-2, Limit State C
a,= 100 ASCE 7-10 Table 13.6-1-Motor Control Centers
= 10,79 ft Height in structure of Component Attachment
h= 1260 ft Ayerage roof height of structure
0= 15 Will apply for Concrete Anchorage
For Nonstructural Components:
F,=0 4a,S,WJ/(R ) (1+22h)=] 0.777 Wp [F.=ASCE 7-10 Eq13.31] o U°C
Fpis not requrred to be taken as greater than
F.=165. W, = 1426 Wp [ASCE 7-10 Eqg 13.3-2]
and shall not be taken less than
F =035, W= 0267 Wp [ASCEF-10 Eg 13.3-3]
Wp= 140 Ibs For WP-EMCL-002
Fe= 109 Ibs Apply at C_.G.
Seismic Load Effect:
E=E.+E, [ASCE Eq 12.4-1] E =pl; [ASCE Eq 12.4-3]
Q.=F, [ASCE Eq 124-7] E=02*5,."D [ASCE Eq13.3]
p=| 1.00 |[ASCE Sect 13.3]
Seismic load combinations:
Allowable stress design per ASCE Sect 124 32
(1.0+0.145,)D+0.7pQ =1.08*D| + 0.70"QE [ASCE Eg 24.15]
(1.040.105,:)D+056258pQ-+0.T5L =1.06"D| + 0.63"QE + 0.75L |[ASCE Eqg 24.156]
(0.6-0145,:)0+0.7p0Q =0462"D| + 0.70"QE [ASCE Eg 24.1.8]
Strength design per ASCE Sect 12423
(1.2+0.25_.)D+pQ_+1.0L =1.32*D| + 1.00QE + 1.00L |[ASCE Eg 23.25]
(0.9-025,5)04p0: =0.78"D| + 1.007QE [ASCEEg 23.27]
Strength Design with Overstrength Factor Per ASCE Sect 12432
(1.240 25, )0+02,Q-+1 0L+025 =1.32"D| + 14A07QE + 1.00L | + 0205 |
(0.9-0.25,.1D+00,00 =0.90"D| + 14A07QE




client Avantec
project
location Hanford
subject

TSCR Process Enclosure

Roof Dead Load

sheet no.

by  SMV

date 5/19 38
checked job no.

date 39001

@ Joint Reactions (By Combination) E”EI
E El L. Joint Label X IK] ¥ [k} Z k] WX [k=in] | MY
1 M5 0 1.228 0 0
2 1 M49 0 1237 0 0
3 1 ME0 0 1.242 0 0
4 1 M52 0 1.241 0 0
5 1 Totals: 0 49458 0
& 1 COG (in) X 201.695 ¥ 142 2630
Weight
Ceiling Panel - Steel 0.125in  5.10 psf
Roof Panel - Aluminum  0.125in  1.76 psf

Process Skid Width=
Process Skid Length=
Area=

Total Structural Framing=
1/2 Perimeter Weight=
Weight Attributed to Roof=
Framing Weight Per SF=

Total Wt. Per SF Including Roof/Panels=

Subtotal= 6.86 psf
134.25in
408.00 in
3804 ft2

4948 Ibs
1544 Ibs
3404 Ibs
8.95 psf
15.81 psf

12411

Perimeter Framing Weight

Weight of Perimeter TS6x6x1/2 35.2 Ibs/ft
Perimeter Dimension in Feet= 87.7 ft
Total Weight of Perimeter TS8x6 = 3087 Ibs

Assume 20 psf to Include Lighting, etc.




sheet no.

client Avantec by SMV
Beacon project TSCR Process Enclosure date  5/19 39
Engineers Inc. [location Hanford checked job no.
www.beaconengr.com subject Wall Dead Load date 39001
X
o
x
¢
(=]
o
w
I
0,
o
(=]
[ ]
=
4.
&
=
w2
wl
T
11533
904 4
@ Joint Reactions (By Combination) | = [=}
[«][»] L.| JointLabel X [ib] ¥ [Ib] ZIb] | MX[k-in] | MY [kein] | MZ [i-in]
q N5104B 130771 1170.056 279 8194 -8923 17124
2 1 M5105A 44 258 1153256 0 8.0v2 31 10.848
3 1 M5106 -7 087 18105 005 12,672 612 13597
4 1 MN5107 -95 968 1469238 -275 10.283 701 -6.183
5 1 M5108 8.026 904377 -008 6.33 -.056 -257
B 1 Totals: 0 G507.428 0
7 1 COG (in) 189711 Y 66883 |[Z 12625
Weight
Wall Interior Liner Panel - Steel 0.125in  5.10 psf
Wall Exterior Panel - Aluminum  0.125in  1.76 psf
Subtotal= 6.86 psf Perimeter Framing Weight
Process Skid Height=150.00 in Weight of HSS 6x6x1/2 Per lin. ft. = 35.2 Ibs/ft
Process Skid Length=408.00 in Top & Side HSS 6x6 Length = 57.0 ft
Area= 425.0 ft2 Total Weight of Top & Sides HSS6x6 = 2006 Ibs
Weight of bottom HSS8x6x1/2 per lineal ft = 42 .1 Ibs/ft
Total Structural Framing= 6507 Ibs Lenth of bottom HSS8x6x1/2 33.3 ft
1/2 Perimeter Weight= 1704 Ibs Total Weight of bottom HSS8x6 = 1402 Ibs
Weight Attributed to Wall= 4803 Ibs Total Wt. of Perimeter Framing = 3408 Ibs

Framing Weight Per SF=

Total Wt. Per SF Including Wall Panels=

11.30 psf
18.16 psf Assume 20 psf




sheet no.

client Avantec by SMV
Beacon project TSCR Process Enclosure date  2/19 40
Enginee rs Inc. location Hanford checked job no.
www.beaconengr.com subject Floor Dead Load date 39001

€2 Joint Reactions (By Combination) |E”E|
(][] L. Joint Label X [lb} Y IIb] Z [Ib] MX [k-in] | MY [k-in] | MZ [k-in]
1 ME104B8 -543.614 95516 -2289.015 0 0 0
2 1 ME105A 335323 1005327 [-2192.672 0 0 0
2 1 M5106 211.879 745177 -2272 946 0 0 0
4 1 N5107 113.499 466617  [-24B86.832 ] 0 ]
5 1 ME108 -1032.291 440 456 -1394.404 0 0 0
] 1 ME109 -196.789 879.783 2277 267 0 0 0
T 1 M5110 -54 52 1584 5 2421904 0 0 0
8 1 MN5111 -101.796 BEZ2.483 2105.366 ] 0 ]
g 1 ME112 105.073 821.25 2516.05 0 0 0
10 1 ME113 234 429 381.973 1315281 0 0 0
11 1 Totals: 0 8143.024 0
12 1 COG (ink K 203.204 Y0 Z: 55224
Perimeter Framing Weight
Process Skid Width= 134.25 in Weight of Perimeter HSS8x6x1/2= 42 1 Ibs/ft
Process Skid Length=408.00 in Perimeter Dimension in Feet= 87.7 ft
Area= 380.4 ft2 Total Weight of Perimeter HSS8x6 = 3688 Ibs
Total Structural Framing= 8143 Ibs
1/2 Perimeter Weight= 1844 Ibs
Weight Attributed to Floor Level= 6299 Ibs
Framing Weight Per SF= 16.56 psf
Total Wt. Per SF Including Roof/Panels=  16.56 psf Assume 20 psf to Include Sump Pan, etc.




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 2/19 41
location Hanford checked job no.
subject Process Enclosure Vertical Seismic Force Distribution date 39001
12.8.3 Vertical Distribution of Seismic Forces. The lateral
seismic force (F;) (kip or kN) induced at any level shall be
determined from the following equations:
F.=C.V (12.8-11)
and
r K
By 2 (12.8-12)
Zw;hf‘
i=1
where
C,, = vertical distribution factor
V' = total design lateral force or shear at the base of the
structure (kip or kN)
w; and w, = the portion of the total effective seismic weight
of the structure (W) located or assigned to level {
or x
h; and h, = the height (ft or m) from the base to level { or x
k =an exponent related to the structure period as
follows:
for structures having a period of 0.5 s or less, k=1
for structures having a period of 2.5 s or more, k= 2
for structures having a period between 0.5 and 2.5
s, k shall be 2 or shall be determined by linear
interpolation between 1 and 2
Check approximate fundamental period using ASCE Eq 12.8-7:
C& 0.028 h,= 12.5 ft
x= 0.8
T=Ch,*=| 0.21 sec
k= 1.00 ASCE 12.8.3
Risa Natural Frequency= 0.27 sec  See Next Page
Process Encl Oper Weight "W"= 165.00 kips From Avantech Drawing H-14-111244 Rev B
Cs= 0.43
Total Base Shear "V"=  70.95 kips  Total Base Shear with Operating Equipment
IXC-150 Operating Weight=  26.79 kips  lon Exchange Column Operating Weight
Count IXC-150= 3 Total
Total IXC-150 Mass=  80.37 kips  Total Weight lon Exchange Columms
WP-TK-550 Operating Weight=  4.69 kips  Delay Tank Operating Weight
Count WP-TK-550= 1 Total
Total Wp-TK-550 Mass=  4.69 kips  Total Weight Delay Tank
WP-FLT-325 Operating Weights= 8.39 kips  Filter Tank Operating Weight
Count WP-FLT-325= 2 Total
Total WP-FLT-325 Mass=  16.78 kips
Total Vessel/Tank Weights= 101.83 kips Total Vessel Operating Weights




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 2/19 42
location Hanford checked jobno.
subject Process Enclosure Vertical Seismic Force Distribution date 39001
Process Encl Oper Weight "W"= 165.00 kips
Total Vessel/Tank Weights=  101.83 kips
Piping Weight= 9.60 kips
Gamma Monitors= 0.93 kips
WP-ENCL-002=  0.75 kips
WP-ENCL-004=  0.30 kips
Air Receiver Tank= 0.21 Kips
Building Weight without Equip/Comp= 51.38 kips
Cs=| 0.43
Base Shear Building Only V=CsW=  22.09 kips
Unit Dead Load Roof= 20.00 psf
Skid Length= 34.00 ft
Skid Width= 11.19 ft
Roof Area= 380.4 ft2
Roof Seismic Mass= 7.61 Kips
Unit Dead Load Walls=  20.00 psf
Wall Height= 12.50 ft
Wall Seismic Mass=  22.59 kips  Perimeter x Height x Unit DL Walls
Unit Dead Load Floor= 20.00 psf
Floor Seismic Mass= 7.61 Kips
Roof Weight= 7.61 kips
1/2 Wall Weight= 11.30 kips
Effective Seismic Weight @ Roof=  18.90 kips
Floor Weight= 7.61 Kips
1/2 Wall Weight= 11.30 kips
Effective Seismic Weight @ Floor=  18.90 kips
Eff. Seismic Weight @ Platform=  13.57 kips
Platform Area=  251.00 ft2
Area Load on Platform Level=  54.08 psf
Lengths and Width in Risa 3D, based on Center to Center Members
Length= 33.33 ft
Width= 10.52 ft
350.6 ft2
Level Weight "w™ |Height "hx” | wxhs® | Cux = Whx/(Swahy'} EeCall Risali[; j"ea
Roof 18.90 kips 12.50 fi 2363 0.80 17.59 kips 50.16 psf
Platform 13.57 kips 4.00 ft 54 .3 0.18 4.04 kips F 1610 psf
1st Floor 18.90 kips 0.33ft 6.2 0.02 0.46 kips 1.32 psf
Building Only Weight= 51.38 kips Total Base Shear Building Only= 2209 kips




sheet no.

client Avantech by  SMV
project TSCR Process Enclosure date 2/19 43
location Hanford checked job no.
subject Process Enclosure Vertical Seismic Force Distribution date 39001
Equipment Fp or Cs Shear
Total IXC-150 Mass=  80.37 kips 0.46 36.7 Kips
IXC 400 A/B/C Hose Shielding=  3.60 kips 0.75 2.7 kips
Total Wp-TK-550 Mass= 4.69 Kkips 0.53 2.48 Kkips
WP-TK-550 Shielding= 6.60 kips 0.53 3.50 Kips
Total WP-FLT-325 Mass=  16.78 kips 0.45 7.55 Kips
WP-FLT Top Hose Shielding= 0.28 kips 0.78 0.22 Kips
WP-FLT Bot Hose Shielding= 0.54 Kips 0.48 0.26 Kips
Piping Weight=  9.60 kips 0.35 3.36 kips
Gamma Monitors= 0.93 Kips 0.62 0.58 kips
WP-ENCL-002= 0.75 Kips 0.42 0.32 kips
WP-ENCL-004= 0.30 Kips 0.42 0.13 Kips
Air Receiver Tank= 0.21 kips 0.43 0.09 kips
Equipment Shear= 57.9 kips
Building Only Shear= 22.1 kips
Total Shear= 80.0 kips

For Seismic Force Parallel to Enclosure Width (East-West Direction)

Roof Accidental Torsion= 29.90 ft-kips Based on Story Shear x 5% of Length

Platform Accidental Torsion=  6.87 ft-kips
1st Floor Accidental Torsion=  0.79 ft-kips

For Seismic Force Parallel to Enclosure Length (North-South Direction)

Roof Accidental Torsion=  9.84 ft-kips Based on Story Shear x 5% of Width

Platform Accidental Torsion=  2.26 ft-kips
1st Floor Accidental Torsion=  0.26 ft-kips




ASCE 7-10 Wind Load on MWFRS Per Directional Procedure Section 27.4
[ Risk Category| v Assumed; IBC Table 1604.5, ASCE 7-10 Table1.5-1
| v=| 115mph |Exposure C, TFC-END-STD-06, Table 4, WDC-2
0,=0.00256K K KqV?I (Egn 6-15) ‘
= 0.85 Exposure C, Table 29.3-1, Ht= 0-15 ft
Ky= 1 Flat Terrain Assumed ‘
Kg= 0.85 ASCE 7-10 Table 26.6-1, Building MWFRS Assumed
V2= 13225 |
I= 1.00 Does not vary by Occupancy Category in IBC 2015
q,=| 24.5psf
Design Wind Loads on Partially Enclosed Building; 6.5.12
p=qGCp-q;(Gepi) (Ean 27.4-1] Let 4=q=0y=q;,
G= 0.85 ASCE 7-10 Section 26.9.4
North-South Wind Direction - Parallel to Length of Process Enclosure
L= 34.00 ft Hrz Dim Measured Parallel to Wind Direction + = towards surface L/B= 3.04
B= 11.19ft | Hrz Dim Measured Normal to Wind Direction -- = away from surface h/L= 0.37
h= 12.50 ft Roof angle‘ ‘ 0.00 deg
Windward Wall Roof Leeward Wall Side Wall
(0-h/2) (h/2-h) (h-2h) (>2h)
L/B=All Values 6.25 ft 6.25 ft 12.50 ft 9.00 ft L/B=3.04 L/B=All Values
From ASCE 7-10 Figure 27.4-1 Cp GCpi Cp (0-h/2) | Cp (h/2-h) Cp (h-2h) Cp (>2h) GCpi Cp GCpi Cp GCpi
Load Case A (Pos Int Press)= 0.8 0.55 -0.90 -0.90 -0.50 -0.30 0.55 -0.25 0.55 -0.70 0.55
Load Case B (Neg Int Press)= 0.8 -0.55 -0.90 -0.90 -0.50 -0.30 -0.55 -0.25 -0.55 -0.70 -0.55
-0.18 -0.18 -0.18 -0.18 -0.55
pPa= 3.2 psf -32.2 psf -32.2 psf -23.8 psf -19.7 psf -18.7 psf -28.0 psf
-17.2 psf -17.2 psf -17.2 psf -17.2 psf
pe=| 30.1 psf -5.3 psf -5.3 psf 3.1 psf 7.2 psf 8.3 psf -1.1 psf
9.7 psf 9.7 psf 9.7 psf 9.7 psf
Forces on MWFRS Areas
) Roof Forces Per Zone
W'”Wd;f”d "evev";ﬁrd TOStﬂe‘;Vra" Side Walls|  (0-h/2) (hi2-h) (h-2h) (>2h)
Ltrib=6.3 ft | Ltrib=6.3 ft | Ltrib=12.5ft Ltrib=9.0 ft Total
Wall/Roof Areas=| 139.9 ft2 139.9 ft2 425.0 ft2 69.9 ft2 69.9 ft2 139.9 ft2 100.7 ft2
Load Case A (Pos Int Press)=| 445 Ibs -2609 Ibs 3054 Ibs| -11903 Ibs | -2250 Ibs -2250 Ibs -3336 Ibs -1983Ibs | -9818 Ibs
‘ -1203 Ibs -1203 Ibs -2405 Ibs -17321bs | -6542 Ibs
Load Case B (Neg Int Press)=| 4208 Ibs 1155 Ibs 3054 Ibs| -468 Ibs -368 Ibs -368 Ibs 428 |bs 727 lbs 419 lbs
679 Ibs 679 Ibs 1358 Ibs 978 Ibs 3695 Ibs
East-West Wind - Parallel to Width of Process Enclosure
L= 11.19 ft Hrz Dim Measured Parallel to Wind Direction + = towards surface L/B= 0.34
B= 33.33ft |Hrz Dim Measured Normal to Wind Direction -- = away from surface h/L= 1.12
h= 12.50 ft Roof angle‘ ‘ 0.00 deg
Windward Wall Roof Leeward Wall Side Wall
(0-h/2) (h/2-h) (h-2h) (>2h)
L/B=All Values 6.25 ft 4.94 ft 0.00 ft 0.00 ft L/B=0.34 L/B=All Values
From ASCE 7-10 Figure 27.4-1 Cp GCpi Cp (0-h/2) | Cp (h/2-h) Cp (h-2h) Cp (>2h) GCpi Cp GCpi Cp GCpi
Load Case A (Pos Int Press)= 0.8 0.55 -1.30 -0.70 -0.70 -0.70 0.55 -0.50 0.55 -0.70 0.55
Load Case B (Neg Int Press)= 0.8 -0.55 -1.30 -0.70 -0.70 -0.70 -0.55 -0.50 -0.55 -0.70 -0.55
-0.18 -0.18 -0.18 -0.18 -0.55
pPa= 3.2 psf -40.5 psf -28.0 psf -28.0 psf -28.0 psf -23.8 psf -28.0 psf
-17.2 psf -17.2 psf -17.2 psf -17.2 psf
pe=| 30.1 psf -13.6 psf -1.1 psf -1.1 psf -1.1 psf 3.1 psf -1.1 psf
9.7 psf 9.7 psf 9.7 psf 9.7 psf
Forces on MWFRS Areas
) Roof Forces Per Zone
W'”Wd;f”d "evev";ﬁrd TOStﬂe‘;Vra" Side Walls|  (0-h/2) (hi2-h) (h-2h) (>2h)
Ltrib=6.3 ft | Ltrib=4.9ft | Ltrib=0.0ft Ltrib=0.0 ft Total
Wall/Roof Areas=| 416.6 ft2 416.6 ft2 139.9 ft2 208.3 ft2 164.7 ft2 0.0 ft2 0.0 ft2
Load Case A (Pos Int Press)=| 1325 |bs -9936 Ibs 11261 Ibs| -3918 Ibs -8433 Ibs -4611 Ibs 0 lbs 0 lbs -13045 Ibs
‘ -3582 Ibs -2831 Ibs 0 lbs 0 Ibs -6413 Ibs
Load Case B (Neg Int Press)=| 12535 Ibs 1274 Ibs 11261 Ibs| -154 Ibs -2828 Ibs -181 Ibs 0 lbs 0 lbs -3009 Ibs
2023 Ibs 1599 Ibs 0 Ibs 0 lbs 3622 Ibs
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TSCR Demonstration Project date 5/19 45
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Process Enclosure Wind Design date 39001

Components and Cladding — Method 1 h = 6l ft.
Figure30.5-1 Design Wind Pressures ]
Walls & Roofs

Enclosed Buildings

Gable Roof (6 <7°) Gable Roof (7° < 6 £45°)

]:| Interior Zones . End Zones . Corner Zones

Roofy - Zone 1/ Wls- Zore 4 Rocty - Zooe 2/ 'Wialla - Zone & Rocky - Zone 3

MNotes:
1.  Pressures shown are applied normal to the surface, for exposure B. at b=310 ft (9. 1m). Adjust to other conditions using Equation
35-1.
2. Plus and minus signs signify pressures acting toward and away from the surfaces, respectivaly.
3.  For hip roofs with 6= 25%, Zone 3 shall be treated as Zone 2.
4. For effective wind areas between those given, value may be interpolated, otherwise use the value associated with the lower

effective wind area.

5. MNotation:

a: 10 percent of least horizontal dimension or (.4h, whichever is smaller, but not less than either 4% of least honzontal dimension
or 3 fi (0.9 m).

A Mean roof height, in feat (meters), except that eave height shall be used for roof angles <10°.

& Amngle of plane of roof from horizontal, in degrees.
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PART 2: LOW-RISE BUILDINGS (SIMPLIFIED) Poce = A Pross (30.5-1)
30.5 BUILDING TYPES where
The provisions of Section 30.5 are applicable to an enclosed & =adjustment factor for building height and exposure
; — AT T v : from Fip. 30.5-1
- = o 16 7
Low-risc building (see definition in Section 26.2) or K, =topographic factor as defined in Section 26.8 evaluated

= Building with i < 60 ft (18.3 m).

The building has a flat roof. gable roof. or hip roof. The steps
required for the determination of wind loads on components and
cladding for these building types are shown in Table 30.5-1.

30.5.1 Conditions. For the design of components and cladding
the building shall comply with all the following conditions:

1. The mean roof height /i must be less than or equal to 60 fi
(18.3 m) [h <60 ft (18.3 m)].

2. The building is enclosed as defined in Section 26.2 and
conforms to the wind-borne debris provisions of Section
26.10.3.

. The building is a regular-shaped building or structure as
defined in Section 26.2.

4. The building does not have response characteristics making
it subject to across-wind loading. vortex shedding, or
instability due to galloping or flutter: and it does not have
a site location for which channeling effects or buffeting in
the wake of upwind obstructions warrant special
consideration.

5. The building has either a flat roof, a gable roof with & <
45°, or a hip roof with B < 27",

tad

30.5.2 Design Wind Pressures. Net design wind pressures,
Pre. for component and cladding of buildings designed using the
procedure specified herein represent the net pressures (sum of
internal and external) that shall be applied normal to each build-
ing surface as shown in Fig. 30.5-1. p,, shall be determined by
the following equation:

at 0.33 mean roof height, 0.33A
Presso = 0el design wind pressure for Exposure B, at i = 30 fi
(9.1 m), from Fig. 30.5-1

User MNote: Part 2 of Chapter 30 is a simplified method to
determine wind pressures on C&C of enclosed low-rise
buildings having flal, gable. or hip roof shapes. The
provisions of Part 2 are based on the envelope procedure of
Part | with wind pressures determined from a table and
adjusted as appropriate.

Table 30.5-1 Steps to Determine C&C Wind Loads for
Enclosed Low-Rise Buildings (Simplified Method)

Step 1: Delermine risk calegory. see Table 1.5-1

Step 2: Determine the basic wind speed. V., for applicable nsk
category see Figure 26.5-1A, B. or C

Step 3: Determine wind load parameters:
# Exposure category B, C, or I, see Section 26.7
* Topographic facter. K, see Section 26.8 and Figure 26.8-1

Step 4: Enter figure to determine wind pressures at h = 30 fi., Poe.
see Fig. 30.5-1

Step 5: Enter figure to determine adjustment for building height and
exposure, A. see Fig. 30.5-1

Step é: Determine adjusted wind pressures. p,.. see Eq. 30.5-1.

Adjustment Factor
for Eui[ding Height and Exposure, j,

Mean roof Exposure
15 1.00 1.21 1.47
20 1.00 1.28 1.55
25 1.00 1.35 1.61
30 1.00 1.40 1.66
35 1.06 1.45 1.70
40 1.08 1.4 1.74
45 1.52 1.53 1.78
50 1.16 1.56 1.81
55 1.19 1.58 1.84
&0 1.22 1.62 1.87
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Components and Cladding — Method 1 h < 60 ft.
Figure 30.5-1 (cont’d) Design Wind Pressures i
m—— Walls & Roofs
Enclosed Buildings I
Net Design Wind Pressure, ppetag (psf) (Exposure Bath=301t)
Zone| Lo Baslc Wind Speed V (mph)
isf 110 115 120 130 140 150 160 180 200
1 10 B8 |[-z18| 97 [-23g| 05| 258 124 | 304 | 143 | -353| 1865 |-405] 187 [ 41| 237 | 583 | 203 | -720
1 20 83 |-212| 91 |-232] 99 | 2] 116 | 206| 134 | -344] 154 [-304] 176 | wa0| 222 | se8| 274 [ 700
g 1 50 76 |-205| 83 |-224] 9.0 | 244] 106 | 286 | 123 | -332| 147 [-381) 16.0 | 433] 203 | 548 250 | 677
= 100 § 70 |-199| 7.7 | -218] B3 | 237] 98 | 278] 114 ] -323] 130 | 370 148 | 421] 188 | 533 232 | 658
S 2 10 B9 |-365| 97 |-389] 105| 435 124 | 510| 143 | -582| 165 | -678| 187 | 77.3| 237 | 878 283 |1207
s 2 20 B3 |-326| 91 |-357] 08 | 388] 16| 456| 134 | -529] 154 [ -607| 176 | 690] 222 | 874 274 [-1079
= 2 50 76 |-275| B3 |-301) 9.0 [ 327] 106 | 384 | 123 | -445| 147 [-51.1) 16.0 | 58.2) 203 | 736| 250 | -00.0
é‘ 2 100 § 70 |-236| 77 |-258) 83 | 281 98 | 330| 114 | -382| 130 | -439| 148 | 500) 188 | £32| 232 | 781
3 10 B9 |-s50| 97 |-601] 105 | 654 124 | 768 | 143 | -890| 165 |-1022| 1B.7 [-116.3| 237 |-147.2| 283 |-181.7
3 20 83 |-455| 91 |-498] 9.8 [ 542 116 | 636| 134 | -738] 154 [-847| 176 | 963| 222 | 121.8] 274 [-1505
3 50 76 |-331| 83 |-361] o0 [ 393] 106 | 462 | 123 | -535] 141 [-615] 160 | 690) 203 | 885| 250 [-109.3
3 100 | 70 |-236| 77 |-2s8] 83 | 281| 98 | 330 114 ] -382| 130 | -438] 148 | s00] 188 | 32| 232 [ -781
] 10 218 |-236| 238 | -258] 259 | 281] 304 | 330| 353 | -382] 405 |-430| 461 [ s0.0] 583 | 32| 720 | -781
4 20 208 |-26| 227 [-247) 247 | -269] 200 | 316 337 | -367| 387 [-421| 4.0 | 47.9] 557 | 506 | 687 | -74.8
- 50 195 |-21.3| 213 [ -233)] 23.2 | 254] 272 | 208 | 316 | -M6| 362 [-397| 41.2 | 451 522 | 571 | 644 | -705
4 100 | 185 | -204| 202 | -222]| 22.0| 242 250 | 284 | 300 | -330| 344 |-378)| 30.2 | 431] 496 | 545 | 612 | 613
=] 4 500 § 162 |-181| 177 |-198) 193 | -21.5] 227 | 252 | 263 | -203| 302 |-338| 343 | 382) 435 | 48B4 | 537 | -508
=1s 10 21.8 | -201) 238 [ -310] 250 | 34.7] 304 | 407 353 | -47.2| 405 [ 542 4671 | 61.7) 58.3 | -78.0| 720 | -063
5 20 208 |-272| 227 |-207) 247 | -324] 200 | 380 337 | -44.0| 387 [-505( 44.0 | 57.5] 567 | -728 | £87 | -89.0
5 50 195 |-246| 213 | -269| 232 | 20.3]| 272 | 343 M6 | -398)] 32 |-457| 412 | s20] 522 | 658 644 | 813
5 100 185 |-226| 202 |-247] 20| 269 250 | 316| 300 | -367| 344 |-421| 302 | 479 496 | 606 612 | -748
5 500 | 182 |-181| 177 | -198) 19.3| -21.5) 227 | 252 263 | -293] 32 | -336| 34.3| 38.2] 435 | 484 | 537 | -so8

Mote: For elfective areas between the those given above the load may be interpolated, otherwise use the load associated with the lower elfective area.

14 Gage Corner Plate

Height= 95.50 in
Width= 71.00in
Area= 47. ft2 Total Panel Area

Wall Corner Zone 5 Pressure Width= 3.0ft Min Width Per ASCE Figure 30-5.1
Wall Corner Zone 5 Pressure Height= 8.0 ft
Wall Corner Zone 5 Area= 24 ft2
Wall Corner Zone 5 (-) Pressure= -29.30 psf Negative Pressure
Wall Corner Zone 5 (+) Pressure= 22.50 psf Positive Pressure
Wall Interior Zone 4 Area= 23. ft2

Wall Interior Zone 4 (-) Pressure= -24.56 psf Negative Pressure

Wall Interior Zone 4 (+) Pressure= 22.56 psf Positive Pressure
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Components and Cladding — Method 1 h < 60 ft.
Figure 30.5-1 (cont’d) Design Wind Pressures i
m—— Walls & Roofs
Enclosed Buildings I
Net Design Wind Pressure, ppetag (psf) (Exposure Bath=301t)
Zone| Lo Baslc Wind Speed V (mph)
isf 110 115 120 130 140 150 160 180 200
1 10 B8 |[-z18| 97 [-23g| 05| 258 124 | 304 | 143 | -353| 1865 |-405] 187 [ 41| 237 | 583 | 203 | -720
1 20 83 |-212| 91 |-232] 99 | 2] 116 | 206| 134 | -344] 154 [-304] 176 | wa0| 222 | se8| 274 [ 700
g 1 50 76 |-205| 83 |-224] 9.0 | 244] 106 | 286 | 123 | -332| 147 [-381) 16.0 | 433] 203 | 548 250 | 677
= 100 § 70 |-199| 7.7 | -218] B3 | 237] 98 | 278] 114 ] -323] 130 | 370 148 | 421] 188 | 533 232 | 658
S 2 10 B9 |-365| 97 |-389] 105| 435 124 | 510| 143 | -582| 165 | -678| 187 | 77.3| 237 | 878 283 |1207
s 2 20 B3 |-326| 91 |-357] 08 | 388] 16| 456| 134 | -529] 154 [ -607| 176 | 690] 222 | 874 274 [-1079
= 2 50 76 |-275| B3 |-301) 9.0 [ 327] 106 | 384 | 123 | -445| 147 [-51.1) 16.0 | 58.2) 203 | 736| 250 | -00.0
é‘ 2 100 § 70 |-236| 77 |-258) 83 | 281 98 | 330| 114 | -382| 130 | -439| 148 | 500) 188 | £32| 232 | 781
3 10 B9 |-s50| 97 |-601] 105 | 654 124 | 768 | 143 | -890| 165 |-1022| 1B.7 [-116.3| 237 |-147.2| 283 |-181.7
3 20 83 |-455| 91 |-498] 9.8 [ 542 116 | 636| 134 | -738] 154 [-847| 176 | 963| 222 | 121.8] 274 [-1505
3 50 76 |-331| 83 |-361] o0 [ 393] 106 | 462 | 123 | -535] 141 [-615] 160 | 690) 203 | 885| 250 [-109.3
3 100 | 70 |-236| 77 |-2s8] 83 | 281| 98 | 330 114 ] -382| 130 | -438] 148 | s00] 188 | 32| 232 [ -781
] 10 218 |-236| 238 | -258] 259 | 281] 304 | 330| 353 | -382] 405 |-430| 461 [ s0.0] 583 | 32| 720 | -781
4 20 208 |-26| 227 [-247) 247 | -269] 200 | 316 337 | -367| 387 [-421| 4.0 | 47.9] 557 | 506 | 687 | -74.8
- 50 195 |-21.3| 213 [ -233)] 23.2 | 254] 272 | 208 | 316 | -M6| 362 [-397| 41.2 | 451 522 | 571 | 644 | -705
4 100 | 185 | -204| 202 | -222]| 22.0| 242 250 | 284 | 300 | -330| 344 |-378)| 30.2 | 431] 496 | 545 | 612 | 613
=] 4 500 § 162 |-181| 177 |-198) 193 | -21.5] 227 | 252 | 263 | -203| 302 |-338| 343 | 382) 435 | 48B4 | 537 | -508
=1s 10 21.8 | -201) 238 [ -310] 250 | 34.7] 304 | 407 353 | -47.2| 405 [ 542 4671 | 61.7) 58.3 | -78.0| 720 | -063
5 20 208 |-272| 227 |-207) 247 | -324] 200 | 380 337 | -44.0| 387 [-505( 44.0 | 57.5] 567 | -728 | £87 | -89.0
5 50 195 |-246| 213 | -269| 232 | 20.3]| 272 | 343 M6 | -398)] 32 |-457| 412 | s20] 522 | 658 644 | 813
5 100 185 |-226| 202 |-247] 20| 269 250 | 316| 300 | -367| 344 |-421| 302 | 479 496 | 606 612 | -748
5 500 | 182 |-181| 177 | -198) 19.3| -21.5) 227 | 252 263 | -293] 32 | -336| 34.3| 38.2] 435 | 484 | 537 | -so8

Mote: For elfective areas between the those given above the load may be interpolated, otherwise use the load associated with the lower elfective area.

14 Gage Corner Plate
Length= 47.15in  Roof Typical Panel Length
Width= 29.24in  Roof Typical Panel Width

Area=  9.6.ft2  Total Typical Panel Area
Roof Corner Zone 3 (-) Pressure= -60.10 psf
Roof Corner Zone 3 (+) Pressure=  9.70 psf
Roof End Zone 2 (-) Pressure= -39.90 psf
Roof End Zone 2 (+) Pressure=  9.70 psf
Roof Interior Zone 1 (-) Pressure= -23.80 psf

Roof Interior Zone 1 (+) Pressure=  9.70 psf
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K 30.5-1 Adjustment Factor
Poct =230 Pmti G for Building Height and Exposure, ),
where Mean roof Exposure
A =adjustment factor for building height and exposure ST = L L
from Fig. 30.5-1 35 1.00 121 147
K. = topographic factor as defined in Section 26.8 evaluated 21 500 i 55
at 0.33 mean roof height, 0.33h 5 LELL 135 LES
Prezo = net design wind pressure for Exposure B, at h = 30 ft 30 00 148 LS
(9.1 m), from Fig. 30.5-1 35 1.05 1.45 1.70
40 1.08 1.49 1.74
_ 45 112 1.53 1.78
A= 1.21 50 1.16 1.56 1.81
Kzr= 1.00 Flat, no hills or escarpments 55 1.19 1.58 1.84
60 7.22 1.62 1.87
Strength Level Design Pressures ASD Level Design Pressures
Wall Corner Zone 5 (-) Pressure= -35.45 psf Wall Corner Zone 5 (-) Pressure= -21.27 psf
Wall Corner Zone 5 (+) Pressure=  27.23 psf Wall Corner Zone 5 (+) Pressure= 16.34 psf
Wall Interior Zone 4 (-) Pressure= -29.72 psf Wall Interior Zone 4 (-) Pressure= -17.83 psf
Wall Interior Zone 4 (+) Pressure=  27.30 psf Wall Interior Zone 4 (+) Pressure= 16.38 psf
Roof Corner Zone 3 (-) Pressure= -72.72 psf Roof Corner Zone 3 (-) Pressure= -43.63 psf
Roof Corner Zone 3 (+) Pressure=  11.74 psf Roof Corner Zone 3 (+) Pressure= 7.04 psf
Roof End Zone 2 (-) Pressure= -48.28 psf Roof End Zone 2 (-) Pressure= -28.97 psf
Roof End Zone 2 (+) Pressure= 11.74 psf Roof End Zone 2 (+) Pressure= 7.04 psf
Roof Interior Zone 1 (-) Pressure= -28.80 psf Roof Interior Zone 1 (-) Pressure= -17.28 psf
Roof Interior Zone 1 (+) Pressure= 11.74 psf Roof Interior Zone 1 (+) Pressure= 7.04 psf

+ = towards surface
-- = away from surface

Roof Zone 2 ]

|Hn::u::-f Zone 1

'-\.I ‘\l
il

Flat Roof
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-21.7psf

The 20 psf DL has
-21.7pst \been increased be-
cause the Risa Model
uses center to center
beam dimensions.

3685 4
112
211095
3744
1560.2 3836.4
5109
107
-4471.4
-3090.2 5076.7 3065.5
6406 — 11=1[J135 6
-2863.2 51048 SR
100 8 39661
3731 2 55814
5110
-3195.5 106
6681 5140.2 792.5
28647
6871.6 3467 3 51054
ATT.T
-3116.6 108
-200
S417.5
@ Ioint Besctions (By Combination) | = ” =] ”E
4] L.| JointLabel X[io] viol | zpel | M [k-in} | MY [kin] | MZ [k-in]
1 3 MN51048 3077.282 IT31.213  [-2863.221 0 0 0
o 3 ME1054 2864722 4677718 [-3467.289 0 0 0
3 M5106 -Z2668.096 G871.579 -3195 543 0 0 0
4 3 ME107 -3090.243 6405.969 [4471.415 0 0 0
50 3 M5108 -200.029 5417534  [-3116.609 0 0 0
6 |3 M5109 1260154 BA76.739 3836412 0 0 0
7 3 M5110 109.81 5140214 3966.079 0 0 0
-8 3 M5111 -1036.628 5H81.734 3065.82 0 0 0
g |3 Me112 -1109.48 3743961 3685421 0 0 0
1w | 3 ME113 792 488 3896.791 2560343 0 0 0
1 3 Totals: 0 51443.456 =003
12 3 COG (in) o 202.095 Y. 64 532 7 66924

TSCR PROCESS ENCLOSURE — BUILDING DEAD LOAD

2560.3

5113

3896.8

5/16/19
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Vertner
Callout
The 20 psf DL has been increased because the Risa Model uses center to center beam dimensions.


AVANTech Incorporated

1. Wind +X, Positive Internal Pressure.
2. Wind +X, Negative Internal Pressure
3. Wind -X, Positive Internal Pressure

4.) Wind -X, Negative Internal Pressure

TSCR PROCESS ENCLOSURE SKID — WIND LOAD + X DIRN, POS INTERNAL PRESSURE

Four Different Wind Cases for the X Direction:

2/21/19
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Vertner
Text Box
Four Different Wind Cases for the X Direction:

1. Wind +X, Positive Internal Pressure.
2. Wind +X, Negative Internal Pressure
3. Wind -X, Positive Internal Pressure
4.) Wind -X, Negative Internal Pressure
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Four Different Wind Cases for the Z Direction:
1. Wind +Z, Positive Internal Pressure.

2. Wind +Z, Negative Internal Pressure

3. Wind -Z, Positive Internal Pressure

4.) Wind -Z, Negative Internal Pressure

, POS INTERNAL PRESSURE

WIND LOAD +Z DIRN

2/21/19

BT = e e e e e e e e e
= RS S LSS L eI IR,

AVANTech Incorporated

S e S e st e

TSCR PROCESS ENCLOSURE SKID



Vertner
Text Box
Four Different Wind Cases for the Z Direction:

1. Wind +Z, Positive Internal Pressure.
2. Wind +Z, Negative Internal Pressure
3. Wind -Z, Positive Internal Pressure
4.) Wind -Z, Negative Internal Pressure
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Vessels are modeled as pipes

ICX-150, 3 Total

with zero density steel. Gravity

loads applied at vessel C.G.

Filter Tanks

Trunnions are modeled with releases to
accurately reflect load transfer to support

framing.

Delay Tank
Shielding

Delay Tank

AVANTech Incorporated

Air Receiver

Hose Shielding

Electrical Enclosures [

TSCR PROCESS ENCLOSURE SKID — EQUIPMENT LOADS

Gamma Monitors

5/16/19



Vertner
Callout
Vessels are modeled as pipes with zero density steel. Gravity loads applied at vessel C.G.

Vertner
Callout
ICX-150, 3 Total

Vertner
Callout
Filter Tanks

Vertner
Arrow

Vertner
Callout
Electrical Enclosures

Vertner
Arrow

Vertner
Callout
Gamma Monitors

Vertner
Callout
Delay Tank

Vertner
Callout
Delay Tank
Shielding

Vertner
Callout
Trunnions are modeled with releases to accurately reflect load transfer to support framing.

Vertner
Callout
Hose Shielding

Vertner
Callout
Air Receiver


AVANTech Incorporated
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TSCR PROCESS ENCLOSURE SKID — VESSEL SUPPORT FRAMING
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AVANTech Incorporated

Trunnions are modeled in Risa with
releases for all forces except shear
and axial. Shear diagrams shown
for Trunnions and Vessels.

3745lb

467860.2

| 374510

All Vessels with Trun-
nions modeled with a mo-
ment release at the base.

20277

H171723-

" 6069

TSCR PROCESS ENCLOSURE SKID — SEISMIC +Z DIRECTION FORCES FROM VESSELS TO TRUNNIONS

2/21/19
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Vertner
Callout
Trunnions are modeled in Risa with releases for all forces except shear and axial. Shear diagrams shown for Trunnions and Vessels.

Vertner
Callout
All Vessels with Trunnions modeled with a moment release at the base.


AVANTech Incorporated

62

Axial Force thru Trunnions. Trunnions act in com-
pression for Seismic +/- X Direction.

ﬁi‘“Hmmh 2027.7
%ﬁ\ 1980.2
0.8 6184

37450 Nﬁ\
] s 5]
374510 6184
]
-6 6184
i
12p53lb
e \ 0.4
22531b
0.6
2253
]
Ll
Ll
.;I;.1 2

TSCR PROCESS ENCLOSURE SKID — SEISMIC +X DIRECTION FORCES FROM VESSELS TO TRUNNIONS
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Vertner
Callout
Axial Force thru Trunnions. Trunnions act in compression for Seismic +/- X Direction.


AVANTech Incorporated

-17357.2

5107

58611 58292

TSCR PROCESS ENCLOSURE SKID — BUILDING & EQUIPMENT SEISMIC LOAD +X DIRECTION

-4355.6
-2331°8 112
AJ67.9
1966.9
109
5520 510656.6
-2080
-206.6
157.1 2452.8 e 114
1048
458 P
-15688.6
716°4_ o110
#12301.3
1265.4 106 639.9
Ly Do e e e
1793.9 -2117.8
o687 9
1054
1875
119624
-3620.6_Ms1c108
142258
& ot Reactions (By Combimation)
] L.| JointLabel Xiel | Ype) Zli6] | MX [k-in] | MY [kdin] | MZ [i-in]
1 N51048  |-15688.58] -206.603 | 157137 | O 0 0
2 |7 NE106A  |[-15789.15] 187472 |1793866] O 0 0
3 [7 N5106  |-8317.304| 3157742 |-1265449] 0 0 0
4 7 N5107 5861141| -17357.245 |5820.233| O 0 0
5 |7 N5108 1116205 | 14225752 |3620611] O 0 0
6 |7 N5109 | -1085655| 5520626 |1966937| O 0 0
7 |7 N5110 1230125 -4788886 |-716.442| 0 0 0
8 |7 NE111  |-1715411] -2079094 |2452764| O 0 0
9 |7 N5112  |[-1767.927| -4355620 |2331832] 0 0 0
10 |7 N5113 | 5117.758| 5687864 | 639918 | O 0 0
1 |7 Totals': _ |-8001530|  -002 -007
590 7| coGany NC NC NC

5/16/19
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AVANTech Incorporated

107
-9731:3

8577.5

-14782 1

TSCR PROCESS ENCLOSURE SKID — BUILDING & EQUIPMENT SEISMIC LOAD +Z DIRECTION

20101 76785.4

-19500.2
5043.4
-55439 5112
-4232 2
5912 4 109
=5940.9
-2167.4
20883
-7580.3 5111
51048 -9131
2553 3 50333
-9008.3 5110 _14771.5
-8410.8 /%@5105
-5650:3
51374 7500 2 113
20311 53856
-5265.6 51054
60796
35345
-7236.7 5103
15950.3
'@ oint Reactions (By Combination) =N e~
L. Joint Label X [lb} Y [Ib] Z b} M¥ [k=in] | MY [k-in] | MZ [k-in]
4 MN5104B 8577 497 2553266 |-6785.389 0 0 0
2 8 MNE105A 29311409 6079585 |-5265.607 0 0 0
3 3 MNE106 -R650.309 5137.384 |-B410.787 0 0 0
4 8 M5107 -9731.3 20191704  [-14782.07 0 0 0
5 2 M5108 353453 15850.303 | -7236.65 0 0 0
& a8 MN5109 -5040 936 -4232185 -6a12 4 0 0 0
o 8 ME110 5533.341 -0130.952 -0908.27 0 0 0
8 8 MN5111 2088.302 | -2187.363 |-7580.258 0 0 0
Q 8 MNE112 5043352 | -19580.223 (-B543.887 0 0 0
10 8 N5113 -6385.628( -14771.521 |-7590.155 0 0 ]
n 8 Totals: -.001 -0o2 -80015.47
12 | = COG (in): NC NC NG

5/16/19
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Company : Avantech May 16, 2019

°  Designer . SMV 10:30 PM 65
RI Job Number : 39001 Checked By:

aneveTscHek covpany  Model Name @ TSCR Process Enclosure Skid

Basic Load Cases

BLC Description Category X Gravity Y Gravity Z Gravity Joint Point Distributed Area(Member) Surface(Plate/...
1 Framing Selfweight DL
2 Building Applied Dead Load DL 17
3 Equipment Loads DL 32
4 Piping Loads DL 8
5 Live Load LL 2
6 BLC 2 Transient Area Loads None 724
7 Roof Live Load RLL 1
8 Snow Load SL 1
9 Live Load LL
10 Earthquake +X ELX 42 4
11 Earthquake +Z ELZ 42 4
12 Wind +X, Pos None 8
13 Wind -X, Pos None 8
14 Wind +Z, Pos None 6
15 Wind -Z, Pos None 6
16 Wind+X, Neg None 8
17 Wind -X, Neg None 8
18 Wind +Z, Neg None 6
19 Wind -Z, Neg None 6
20 BLC 5 Transient Area Loads None 66
22 BLC 7 Transient Area Loads None 120
23 BLC 8 Transient Area Loads None 120
24 None 507
25 BLC 10 Transient Area Loads None 413
26 BLC 11 Transient Area Loads None 413
27 BLC 12 Transient Area Loads None 515
28 BLC 14 Transient Area Loads None 529
29 BLC 13 Transient Area Loads None 498
30 BLC 15 Transient Area Loads None 522
31 BLC 16 Transient Area Loads None 515
32 BLC 18 Transient Area Loads None 529
33 BLC 17 Transient Area Loads None 498
34 BLC 19 Transient Area Loads None 522

RISA-3D Version 17.0.2 [P:\Projects\39001-Dana Engineering\BEI Calculations\Process Enclosure\PE-R12--LRFD MEMBER CHECK OMF MAJOR FRAMING-5-16-19.r3d] Page 1



°  Designer : SMV
IRI Job Number : 39001

ANEMETSCHEK COMPANY MOdel Name

Company : Avantech

: TSCR Process Enclosure Skid

May 16, 2019
10:30 PM
Checked By:

66

Load Combinations

Description Solve PD... SR... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor
1 Selfweight Y 1 1
2 | Building, Equipment, & Piping Dead Load Y DL| 1
3 Building Only Dead Load Y 2 1
4 Not Used Y 4 1
5 Total Equipment Deadload Y 2 1
6 Live Load Y LL | 1
7 Earthquake +X Y ELX 1
8 Earthquake +Z Y ELZ 1
9 Wind +X, Pos Y 12| 1
10 Wind -X, Pos Y 13| 1
11 Wind +Z, Pos Y 14 | 1
12 Wind -Z, Pos Y 15 1
13 Wind +X, Neg Y 16 | 1
14 Wind +X, Neg Y 17| 1
15 Wind +Z, Neg Y 18 | 1
16 Wind -Z, Neg Y 19| 1
17 Selfweight + Equipment Dead Load Y 1 1 2 1
18 Natural Frequency Runs Y DL| 1
19 Y 3 1
20 Test Load Y 21 1
21
22
23 Gravity Strength Combinations
24 ASCE Strength 1 Yes| Y DL| 14
25 ASCE Strength 2 (a) Yes| Y DL| 1.2 LL 1.6 LLS 1.6 RLL 5
26 ASCE Strength 2 (b) Yes| Y DL| 1.2 LL 1.6 LLS 1.6 SL 5 |SLN| .5
27 ASCE Strength 2 (c) Yes| Y DL| 1.2 LL 1.6 LLS 1.6
28 ASCE Strength 3 (a) Yes| Y DL| 1.2 RLL 1.6 LL 5 LLS 1
29 ASCE Strength 3 (c) Yes| Y DL| 1.2 SL 1.6 SLN 1.6 LL S5 ILLS| 1
30
31 Seismic Strength Combinations
32 ASCE Strength 5 (a) Yes| Y DL | 1.2 [ Sds*DL | .2 | Rho*ELX 1 LL S5 ILLS] 1 |SL| .2 |SLN| .2
33 ASCE Strength 5 (b) Yes| Y DL| 1.2 | Sds*DL | .2 | Rho*ELZ 1 LL 5 ILLS| 1 SL| .2 |[SLN .2
34 ASCE Strength 5 (c) Yes| Y DL | 1.2 [ Sds*DL | .2 | Rho*ELX -1 LL S5 ILLS] 1 |SL| .2 |SLN| .2
35 ASCE Strength 5 (d) Yes| Y DL| 1.2 | Sds*DL | .2 | Rho*ELZ -1 LL 5 ILLS| 1 SL| .2 |[SLN .2
36 ASCE Strength 7 (a) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELX 1
37 ASCE Strength 7 (b) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELZ 1
38 ASCE Strength 7 (c) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELX -1
39 ASCE Strength 7 (d) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELZ -1
40

RISA-3D Version 17.0.2
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Load Combinations (Continued)

Description Solve PD... SR... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor
41 Orthogonal Seismic Strength Combinations
42 ASCE Strength 5 (a) Yes| Y DL| 1.2 | Sds*DL | .2 | Rho*ELX 1 Rho*ELZ| .3 |LL| 5 JLLS] 1 |SL| .2 |SLN| .2
43 ASCE Strength 5 (b) Yes| Y DL| 1.2 | Sds*DL | .2 | Rho*ELZ 1 Rho*ELX| .3 |LL| 5 |LLS] 1 |SL| .2 |SLN| .2
44 ASCE Strength 5 (c) Yes| Y DL| 1.2 | Sds*DL | .2 | Rho*ELX 1 Rho*ELZ| -3 |LL| 5 JLLS] 1 |SL| .2 |SLN| .2
45 ASCE Strength 5 (d) Yes| Y DL| 1.2 | Sds*DL | .2 | Rho*ELZ 1 Rho*ELX| -3 |LL| 5 |LLS] 1 |SL| .2 |SLN| .2
46 ASCE Strength 5 (e) Yes| Y DL| 1.2 | Sds*DL | .2 | Rho*ELX -1 Rho*ELZ| -3 |LL| 5 JLLS] 1 |SL| .2 |SLN| .2
47 ASCE Strength 5 (f) Yes| Y DL| 1.2 | Sds*DL | .2 | Rho*ELZ -1 Rho*ELX| -3 |LL| 5 |LLS] 1 |SL| .2 |SLN| .2
48 ASCE Strength 5 (g) Yes| Y DL | 1.2 | Sds*DL | .2 | Rho*ELX -1 Rho*ELZ| .3 |LL| 5 |LLS] 1 |SL| .2 |SLN| .2
49 ASCE Strength 5 (h) Yes| Y DL| 1.2 | Sds*DL | .2 | Rho*ELZ -1 Rho*ELX| .3 |LL| 5 |LLS] 1 |SL| .2 |SLN| .2
50 ASCE Strength 7 (a) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELX 1 Rho*ELZ| .3
51 ASCE Strength 7 (b) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELZ 1 Rho*ELX| .3
52 ASCE Strength 7 (c) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELX 1 Rho*ELZ| -.3
53 ASCE Strength 7 (d) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELZ 1 Rho*ELX | -.3
54 ASCE Strength 7 (e) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELX -1 Rho*ELZ| -.3
55 ASCE Strength 7 (f) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELZ -1 Rho*ELX | -.3
56 ASCE Strength 7 (g) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELX -1 Rho*ELZ| .3
57 ASCE Strength 7 (h) Yes| Y DL| .9 | Sds*DL | -.2 | Rho*ELZ -1 Rho*ELX| .3
58
59 | Seismic Strength Comb with Overstrength Factor
60 ASCE Strength 5 (0s-a) Y DL| 1.2 | Sds*DL | .2 | Om*ELX 1 LL S [LLS| 1 [SL| .2 |SLN| .2
61 ASCE Strength 5 (0s-b) Y DL | 1.2 | Sds*DL | .2 Om*ELZ 1 LL S [LLS| 1 [SL| .2 |SLN| .2
62 ASCE Strength 5 (0s-c) Y DL| 1.2 | Sds*DL | .2 | Om*ELX -1 LL S [LLS| 1 [SL| .2 |[SLN| .2
63 ASCE Strength 5 (0s-d) Y DL | 1.2 | Sds*DL | .2 Om*ELZ -1 LL S [LLS| 1 [SL| .2 |SLN| .2
64 ASCE Strength 7 (0s-a) Y DL| .9 | Sds*DL | -.2 | Om*ELX 1
65 ASCE Strength 7 (0s-b) Y DL| 9 | Sds*DL | -.2 | Om*ELZ 1
66 ASCE Strength 7 (0s-c) Y DL| .9 | Sds*DL | -.2 | Om*ELX -1
67 ASCE Strength 7 (0s-d) Y DL| .9 | Sds*DL | -.2 | Om*ELZ -1
68
69 | Orthog Seismic Strength Comb with Overstrength
70 ASCE Strength 5 (0s-a) Y DL| 1.2 | Sds*DL | .2 | Om*ELX 1 Om*ELZ| 3 [LL| .5 JLLS| 1 [SL| .2 |[SLN| .2
71 ASCE Strength 5 (0s-b) Y DL | 1.2 | Sds*DL | .2 Om*ELZ 1 Om*ELX| .3 [LL| .5 JLLS| 1 [SL| .2 |[SLN| .2
72 ASCE Strength 5 (0s-c) Y DL| 1.2 | Sds*DL | .2 | Om*ELX 1 Om*ELZ | -3 [LL| .5 JLLS| 1 [SL| .2 |SLN| .2
73 ASCE Strength 5 (0s-d) Y DL | 1.2 | Sds*DL | .2 Om*ELZ 1 Om*ELX| -3 [LL| .5 JLLS| 1 [SL| .2 |[SLN| .2
74 ASCE Strength 5 (os-e) Y DL| 1.2 | Sds*DL | .2 | Om*ELX -1 Om*ELZ | -3 [LL| .5 JLLS| 1 [SL| .2 |[SLN| .2
75 ASCE Strength 5 (os-f) Y DL | 1.2 | Sds*DL | .2 Om*ELZ -1 Om*ELX| -3 [LL| .5 JLLS| 1 [SL| .2 |[SLN| .2
76 ASCE Strength 5 (0s-q) Y DL| 1.2 | Sds*DL | .2 | Om*ELX -1 Om*ELZ| 3 |[LL| .5 JLLS| 1 [SL| .2 |SLN| .2
77 ASCE Strength 5 (0s-h) Y DL | 1.2 | Sds*DL | .2 Om*ELZ -1 Om*ELX| .3 [LL| .5 JLLS| 1 [SL| .2 |[SLN| .2
78 ASCE Strength 7 (0s-a) Y DL| .9 | Sds*DL | -.2 | Om*ELX 1 Om*ELZ | .3
79 ASCE Strength 7 (0s-b) Y DL| .9 | Sds*DL | -.2 | Om*ELZ 1 Om*ELX | .3
80 ASCE Strength 7 (0s-c) Y DL| .9 | Sds*DL | -.2 | Om*ELX 1 Om*ELZ | -.3

RISA-3D Version 17.0.2
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Load Combinations (Continued)
Description Solve PD... SR... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor

81 ASCE Strength 7 (0s-d) Y DL| .9 |Sds*DL | -.2 | Om*ELZ 1 Om*ELX | -.3

82 ASCE Strength 7 (os-e) Y DL| .9 | Sds*DL | -.2 | Om*ELX -1 Om*ELZ | -.3

83 ASCE Strength 7 (os-f) Y DL| .9 |Sds*DL | -.2 | Om*ELZ -1 Om*ELX | -.3

84 ASCE Strength 7 (0s-q) Y DL| .9 |Sds*DL | -.2 | Om*ELX -1 Om*ELZ | .3

85 ASCE Strength 7 (0s-h) Y DL| .9 |Sds*DL | -.2 | Om*ELZ -1 Om*ELX | .3

86 Y

87 Drift Cases

88

89 ASCE Strength 5 (a) Y DL| 1.2 | Sds*DL | .2 ELX 1 LL S5 JLLS 1 |SL| .2 |[SLN .2
90 ASCE Strength 5 (b) Y DL| 1.2 | Sds*DL | .2 ELZ 1 LL S5 JLLS 1 |SL| .2 SLN .2
91 ASCE Strength 5 (c) Y DL| 1.2 | Sds*DL | .2 ELX -1 LL S5 JLLS 1 |SL| .2 |[SLN .2
92 ASCE Strength 5 (d) Y DL| 1.2 | Sds*DL | .2 ELZ -1 LL S5 JLLS 1 |SL| .2 |[SLN .2
93 ASCE Strength 7 (a) Y DL| .9 [Sds*DL | -.2 ELX 1

94 ASCE Strength 7 (b) Y DL| .9 |[Sds*DL | -.2 ELZ 1

95 ASCE Strength 7 (c) Y DL| .9 | Sds*DL | -.2 ELX -1

96 ASCE Strength 7 (d) Y DL| .9 |[Sds*DL | -.2 ELZ -1

97

98 Wind Strength Cases +X & +Z Directions-Pos

99

100 ASCE Strength 3 (b) (a) Yes| Y DL | 1.2 RLL 1.6 12 5

101 ASCE Strength 3 (b) (b) Yes| Y DL | 1.2 RLL 1.6 14 5

102 ASCE Strength 3 (b) (c) Yes| Y DL | 1.2 RLL 1.6 12 -.5

103 ASCE Strength 3 (b) (d) Yes| Y DL | 1.2 RLL 1.6 14 -.5

104 ASCE Strength 3 (d) (a) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 12 5

105 ASCE Strength 3 (d) (b) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 14 5

106 ASCE Strength 3 (d) (c) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 12 -.5

107 ASCE Strength 3 (d) (d) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 14 -.5

108 ASCE Strength 3 (f) (a) Yes| Y DL | 1.2 12 5

109 ASCE Strength 3 (f) (b) Yes| Y DL | 1.2 14 5

110 ASCE Strength 3 (f) (c) Yes| Y DL | 1.2 12 -.5

111 ASCE Strength 3 (f) (d) Yes| Y DL | 1.2 14 -.5

112 ASCE Strength 4 (a) (a) Yes| Y DL | 1.2 12 1 LL 5 LLS 1 [RLL| .5

113 ASCE Strength 4 (a) (b) Yes| Y DL | 1.2 14 1 LL 5 LLS 1 [RLL| .5

114 ASCE Strength 4 (a) (c) Yes| Y DL | 1.2 12 -1 LL 5 LLS 1 [RLL| .5

115 ASCE Strength 4 (a) (d) Yes| Y DL | 1.2 14 -1 LL 5 LLS 1 [RLL| .5

116 ASCE Strength 4 (b) (a) Yes| Y DL | 1.2 12 1 LL 5 LLS 1 |[SL| .5 SLN| .5

117 ASCE Strength 4 (b) (b) Yes| Y DL | 1.2 14 1 LL 5 LLS 1 |SL| .5 SLN| .5

118 ASCE Strength 4 (b) (c) Yes| Y DL | 1.2 12 -1 LL 5 LLS 1 |[SL| .5 SLN| .5

119 ASCE Strength 4 (b) (d) Yes| Y DL | 1.2 14 -1 LL 5 LLS 1 |SL| .5 SLN| .5

120 ASCE Strength 4 (c) (a) Yes| Y DL| 1.2 12 1 LL 5 LLS 1
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Load Combinations (Continued)

Description Solve PD... SR... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor
121 ASCE Strength 4 (c) (b) Yes| Y DL | 1.2 14 1 LL 5 LLS 1
122 ASCE Strength 4 (c) (c) Yes| Y DL | 1.2 12 -1 LL 5 LLS 1
123 ASCE Strength 4 (c) (d) Yes| Y DL | 1.2 14 -1 LL .5 LLS 1
124 ASCE Strength 6 (a) Yes| Y DL| .9 12 1
125 ASCE Strength 6 (b) Yes| Y DL| .9 14 1
126 ASCE Strength 6 (c) Yes| Y DL| .9 12 -1
127 ASCE Strength 6 (d) Yes| Y DL| .9 14 -1
128
129 Wind Strength Cases -X & -Z Directions -POS
130
131 ASCE Strength 3 (b) (a) Yes| Y DL | 1.2 RLL 1.6 13 5
132 ASCE Strength 3 (b) (b) Yes| Y DL | 1.2 RLL 1.6 15 5
133 ASCE Strength 3 (b) (c) Yes| Y DL | 1.2 RLL 1.6 13 -5
134 ASCE Strength 3 (b) (d) Yes| Y DL | 1.2 RLL 1.6 15 -5
135 ASCE Strength 3 (d) (a) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 13 .5
136 ASCE Strength 3 (d) (b) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 15 5
137 ASCE Strength 3 (d) (c) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 13 -.5
138 ASCE Strength 3 (d) (d) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 15 -.5
139 ASCE Strength 3 (f) (a) Yes| Y DL | 1.2 13 5
140 ASCE Strength 3 (f) (b) Yes| Y DL 1.2 15 5
141 ASCE Strength 3 (f) (c) Yes| Y DL | 1.2 13 -.5
142 ASCE Strength 3 (f) (d) Yes| Y DL | 1.2 15 -.5
143 ASCE Strength 4 (a) (a) Yes| Y DL | 1.2 13 1 LL 5 LLS 1 RLL] .5
144 ASCE Strength 4 (a) (b) Yes| Y DL 1.2 15 1 LL 5 LLS 1 RLL] .5
145 ASCE Strength 4 (a) (c) Yes| Y DL | 1.2 13 -1 LL 5 LLS 1 RLL] .5
146 ASCE Strength 4 (a) (d) Yes| Y DL | 1.2 15 -1 LL 5 LLS 1 RLL] .5
147 ASCE Strength 4 (b) (a) Yes| Y DL | 1.2 13 1 LL 5 LLS 1 SL| .5 |SLN| .5
148 ASCE Strength 4 (b) (b) Yes| Y DL | 1.2 15 1 LL 5 LLS 1 [SL| .5 SLN| .5
149 ASCE Strength 4 (b) (c) Yes| Y DL | 1.2 13 -1 LL 5 LLS 1 SL| .5 |[SLN| .5
150 ASCE Strength 4 (b) (d) Yes| Y DL | 1.2 15 -1 LL 5 LLS 1 [SL| .5 SLN| .5
151 ASCE Strength 4 (c) (a) Yes| Y DL | 1.2 13 1 LL 5 LLS 1
152 ASCE Strength 4 (c) (b) Yes| Y DL | 1.2 15 1 LL 5 LLS 1
153 ASCE Strength 4 (c) (c) Yes| Y DL | 1.2 13 -1 LL 5 LLS 1
154 ASCE Strength 4 (c) (d) Yes| Y DL 1.2 15 -1 LL 5 LLS 1
155 ASCE Strength 6 (a) Yes| Y DL| .9 13 1
156 ASCE Strength 6 (b) Yes| Y DL| .9 15 1
157 ASCE Strength 6 (c) Yes| Y DL| .9 13 -1
158 ASCE Strength 6 (d) Yes| Y DL| .9 15 -1
159
160 Wind Strength Cases +X &+ Z Directions-Neg
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Load Combinations (Continued)

Description Solve PD... SR... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor
161 ASCE Strength 3 (b) (a) Yes| Y DL | 1.2 RLL 1.6 16 5
162 ASCE Strength 3 (b) (b) Yes| Y DL | 1.2 RLL 1.6 18 5
163 ASCE Strength 3 (b) (c) Yes| Y DL | 1.2 RLL 1.6 16 -5
164 ASCE Strength 3 (b) (d) Yes| Y DL | 1.2 RLL 1.6 18 -5
165 ASCE Strength 3 (d) (a) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 16 .5
166 ASCE Strength 3 (d) (b) Yes| Y DL 1.2 SL 1.6 SLN 1.6 18 5
167 ASCE Strength 3 (d) (c) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 16 -.5
168 ASCE Strength 3 (d) (d) Yes| Y DL 1.2 SL 1.6 SLN 1.6 18 -5
169 ASCE Strength 3 (f) (a) Yes| Y DL | 1.2 16 5
170 ASCE Strength 3 (f) (b) Yes| Y DL 1.2 18 5
171 ASCE Strength 3 (f) (c) Yes| Y DL | 1.2 16 -.5
172 ASCE Strength 3 (f) (d) Yes| Y DL | 1.2 18 -.5
173 ASCE Strength 4 (a) (a) Yes| Y DL | 1.2 16 1 LL 5 LLS 1 RLL] .5
174 ASCE Strength 4 (a) (b) Yes| Y DL | 1.2 18 1 LL 5 LLS 1 RLL] .5
175 ASCE Strength 4 (a) (c) Yes| Y DL | 1.2 16 -1 LL 5 LLS 1 RLL] .5
176 ASCE Strength 4 (a) (d) Yes| Y DL | 1.2 18 -1 LL 5 LLS 1 RLL] .5
177 ASCE Strength 4 (b) (a) Yes| Y DL | 1.2 16 1 LL 5 LLS 1 SL| .5 |SLN| .5
178 ASCE Strength 4 (b) (b) Yes| Y DL | 1.2 18 1 LL 5 LLS 1 [SL| .5 SLN| .5
179 ASCE Strength 4 (b) (c) Yes| Y DL | 1.2 16 -1 LL 5 LLS 1 SL| .5 |[SLN| .5
180 ASCE Strength 4 (b) (d) Yes| Y DL 1.2 18 -1 LL 5 LLS 1 [SL| .5 |SLN| .5
181 ASCE Strength 4 (c) (a) Yes| Y DL | 1.2 16 1 LL 5 LLS 1
182 ASCE Strength 4 (c) (b) Yes| Y DL | 1.2 18 1 LL 5 LLS 1
183 ASCE Strength 4 (c) (c) Yes| Y DL | 1.2 16 -1 LL 5 LLS 1
184 ASCE Strength 4 (c) (d) Yes| Y DL 1.2 18 -1 LL 5 LLS 1
185 ASCE Strength 6 (a) Yes| Y DL| .9 16 1
186 ASCE Strength 6 (b) Yes| Y DL| .9 18 1
187 ASCE Strength 6 (c) Yes| Y DL| .9 16 -1
188 ASCE Strength 6 (d) Yes| Y DL| .9 18 -1
189
190 Wind Strength Cases -X & -Z Directions -NEG
191 ASCE Strength 3 (b) (a) Yes| Y DL | 1.2 RLL 1.6 13 5
192 ASCE Strength 3 (b) (b) Yes| Y DL | 1.2 RLL 1.6 15 5
193 ASCE Strength 3 (b) (c) Yes| Y DL | 1.2 RLL 1.6 13 -5
194 ASCE Strength 3 (b) (d) Yes| Y DL 1.2 RLL 1.6 15 -5
195 ASCE Strength 3 (d) (a) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 13 5
196 ASCE Strength 3 (d) (b) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 15 5
197 ASCE Strength 3 (d) (c) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 13 -.5
198 ASCE Strength 3 (d) (d) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 15 -.5
199 ASCE Strength 3 (f) (a) Yes| Y DL | 1.2 13 5
200 ASCE Strength 3 (f) (b) Yes| Y DL 1.2 15 5
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Load Combinations (Continued)

Description Solve PD... SR... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor
201 ASCE Strength 3 (f) (c) Yes| Y DL | 1.2 13 -.5
202 ASCE Strength 3 (f) (d) Yes| Y DL | 1.2 15 -.5
203 ASCE Strength 4 (a) (a) Yes| Y DL | 1.2 13 1 LL .5 LLS 1 RLL] .5
204 ASCE Strength 4 (a) (b) Yes| Y DL | 1.2 15 1 LL 5 LLS 1 RLL] .5
205 ASCE Strength 4 (a) (c) Yes| Y DL | 1.2 13 -1 LL .5 LLS 1 RLL] .5
206 ASCE Strength 4 (a) (d) Yes| Y DL 1.2 15 -1 LL 5 LLS 1 RLL] .5
207 ASCE Strength 4 (b) (a) Yes| Y DL | 1.2 13 1 LL 5 LLS 1 SL| .5 |SLN| .5
208 ASCE Strength 4 (b) (b) Yes| Y DL 1.2 15 1 LL .5 LLS 1 [SL| .5 |SLN| .5
209 ASCE Strength 4 (b) (c) Yes| Y DL | 1.2 13 -1 LL 5 LLS 1 SL| .5 |[SLN| .5
210 ASCE Strength 4 (b) (d) Yes| Y DL 1.2 15 -1 LL 5 LLS 1 [SL| .5 |SLN| .5
211 ASCE Strength 4 (c) (a) Yes| Y DL | 1.2 13 1 LL 5 LLS 1
212 ASCE Strength 4 (c) (b) Yes| Y DL | 1.2 15 1 LL 5 LLS 1
213 ASCE Strength 4 (c) (c) Yes| Y DL | 1.2 13 -1 LL 5 LLS 1
214 ASCE Strength 4 (c) (d) Yes| Y DL | 1.2 15 -1 LL 5 LLS 1
215 ASCE Strength 6 (a) Yes| Y DL| .9 13 1
216 ASCE Strength 6 (b) Yes| Y DL| .9 15 1
217 ASCE Strength 6 (c) Yes| Y DL| .9 13 -1
218 ASCE Strength 6 (d) Yes| Y DL| .9 15 -1
219
220 Wind Strength Cases +X &+ Z Directions-Neg
221 ASCE Strength 3 (b) (a) Yes| Y DL | 1.2 RLL 1.6 17 5
222 ASCE Strength 3 (b) (b) Yes| Y DL | 1.2 RLL 1.6 19 5
223 ASCE Strength 3 (b) (c) Yes| Y DL | 1.2 RLL 1.6 17 -5
224 ASCE Strength 3 (b) (d) Yes| Y DL 1.2 RLL 1.6 19 -5
225 ASCE Strength 3 (d) (a) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 17 5
226 ASCE Strength 3 (d) (b) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 19 5
227 ASCE Strength 3 (d) (c) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 17 -.5
228 ASCE Strength 3 (d) (d) Yes| Y DL | 1.2 SL 1.6 SLN 1.6 19 -.5
229 ASCE Strength 3 (f) (a) Yes| Y DL | 1.2 17 5
230 ASCE Strength 3 (f) (b) Yes| Y DL | 1.2 19 5
231 ASCE Strength 3 (f) (c) Yes| Y DL | 1.2 17 -.5
232 ASCE Strength 3 (f) (d) Yes| Y DL | 1.2 19 -.5
233 ASCE Strength 4 (a) (a) Yes| Y DL | 1.2 17 1 LL 5 LLS 1 RLL] .5
234 ASCE Strength 4 (a) (b) Yes| Y DL 1.2 19 1 LL 5 LLS 1 RLL] .5
235 ASCE Strength 4 (a) (c) Yes| Y DL | 1.2 17 -1 LL 5 LLS 1 RLL] .5
236 ASCE Strength 4 (a) (d) Yes| Y DL | 1.2 19 -1 LL 5 LLS 1 RLL] .5
237 ASCE Strength 4 (b) (a) Yes| Y DL | 1.2 17 1 LL 5 LLS 1 SL| .5 |[SLN| .5
238 ASCE Strength 4 (b) (b) Yes| Y DL | 1.2 19 1 LL 5 LLS 1 [SL| .5 SLN| .5
239 ASCE Strength 4 (b) (c) Yes| Y DL | 1.2 17 -1 LL 5 LLS 1 SL| .5 |[SLN| .5
240 ASCE Strength 4 (b) (d) Yes| Y DL 1.2 19 -1 LL 5 LLS 1 [SL| .5 SLNl .5
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Load Combinations (Continued)

Description Solve PD... SR... BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor BLC Factor
241 ASCE Strength 4 (c) (a) Yes| Y DL | 1.2 17 1 LL 5 LLS 1
242 ASCE Strength 4 (c) (b) Yes| Y DL | 1.2 19 1 LL 5 LLS 1
243 ASCE Strength 4 (c) (c) Yes| Y DL | 1.2 17 -1 LL .5 LLS 1
244 ASCE Strength 4 (c) (d) Yes| Y DL | 1.2 19 -1 LL 5 LLS 1
245 ASCE Strength 6 (a) Yes| Y DL| .9 17 1
246 ASCE Strength 6 (b) Yes| Y DL| .9 19 1
247 ASCE Strength 6 (c) Yes| Y DL| .9 17 -1
248 ASCE Strength 6 (d) Yes| Y DL| .9 19 -1
249
250 |[LOAD COMBINATIONS FOR PLATE BUCKLING ...
251 | Seismic Strength Comb with Overstrength Factor
252 ASCE Strength 5 (0s-a) Y DL| 1.2 | Sds*DL | .2 ELX 2 LL S [LLS| 1 [SL| .2 |SLN| .2
253 ASCE Strength 5 (0s-b) Y DL | 1.2 | Sds*DL | .2 ELZ 2 LL S [LLS| 1 [SL| .2 |SLN| .2
254 ASCE Strength 5 (0s-c) Y DL| 1.2 | Sds*DL | .2 ELX -2 LL S [LLS| 1 [SL| .2 |SLN| .2
255 ASCE Strength 5 (0s-d) Y DL | 1.2 | Sds*DL | .2 ELZ -2 LL S [LLS| 1 [SL| .2 |SLN| .2
256 ASCE Strength 7 (0s-a) Y DL| .9 | Sds*DL | -.2 ELX 2
257 ASCE Strength 7 (0s-b) Y DL| .9 | Sds*DL | -.2 ELZ 2
258 ASCE Strength 7 (0s-c) Y DL| .9 | Sds*DL | -.2 ELX -2
259 ASCE Strength 7 (0s-d) Y DL| .9 | Sds*DL | -.2 ELZ -2
260
261 | Orthog Seismic Strength Comb with Overstrength
262 ASCE Strength 5 (0s-a) Y DL| 1.2 | Sds*DL | .2 ELX 2 ELZ 6 [LL| .5 [LLS] 1 |[SL| .2 |SLN .2
263 ASCE Strength 5 (0s-b) Y DL | 1.2 | Sds*DL | .2 ELZ 2 ELX 6 [LL| 5 [LLS] 1 |[SL| .2 SLN .2
264 ASCE Strength 5 (0s-c) Y DL| 1.2 | Sds*DL | .2 ELX 2 ELZ -6 |LL| 5 JLLS| 1 [SL| .2 |[SLN| .2
265 ASCE Strength 5 (0s-d) Y DL | 1.2 | Sds*DL | .2 ELZ 2 ELX -6 |[LL| .5 JLLS| 1 [SL| .2 |[SLN| .2
266 ASCE Strength 5 (os-e) Y DL| 1.2 | Sds*DL | .2 ELX -2 ELZ -6 |LL| 5 JLLS| 1 [SL| .2 |[SLN| .2
267 ASCE Strength 5 (os-f) Y DL | 1.2 | Sds*DL | .2 ELZ -2 ELX -6 |[LL| .5 JLLS| 1 [SL| .2 |[SLN| .2
268 ASCE Strength 5 (0s-q) Y DL| 1.2 | Sds*DL | .2 ELX -2 ELZ 6 [LL| .5 [LLS] 1 |SL| .2 |SLN .2
269 ASCE Strength 5 (0s-h) Y DL| 1.2 | Sds*DL | .2 ELZ -2 ELX 6 [LL| 5 JLLS] 1 |[SL| .2 SLN .2
270 ASCE Strength 7 (0s-a) Y DL| .9 | Sds*DL | -.2 ELX 2 ELZ .6
271 ASCE Strength 7 (0s-b) Y DL| .9 | Sds*DL | -.2 ELZ 2 ELX .6
272 ASCE Strength 7 (0s-c) Y DL| .9 | Sds*DL | -.2 ELX 2 ELZ -.6
273 ASCE Strength 7 (0s-d) Y DL| .9 | Sds*DL | -.2 ELZ 2 ELX -.6
274 ASCE Strength 7 (os-e) Y DL| .9 | Sds*DL | -.2 ELX -2 ELZ -.6
275 ASCE Strength 7 (os-f) Y DL| .9 | Sds*DL | -.2 ELZ -2 ELX -.6
276 ASCE Strength 7 (0s-q) Y DL| .9 | Sds*DL | -.2 ELX -2 ELZ .6
277 ASCE Strength 7 (0s-h) Y DL| .9 | Sds*DL | -.2 ELZ -2 ELX .6
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client Avantech by SMV sheet no.
project TSCR Process Enclosure date 5/19 77
location Hanford checked job no.
subject Connection Analysis date 39001

Discussion: The Process Enclosure structure has been analyzed as an Ordinary Moment Frame (OMF)
structure with Fully Restrained Joints. Per Ref 8, ANSI/AISC 341-16 Seismic Provisions for Structural Steel
Buildings Commentary page 9.1-216, it is permissable to design the connections for the maximum forces that
can be delivered to the connection by the system including the Overstrength Seismic Load.

Another option per AISC 341 is to design the connection for the required flexural stength of the member
which is equal to 1.1RyMp, where Mp = FyZ and Ry is the ratio of expected yield stress to the specified yield

For OMF HSS Major Framing Members
ASTM A1085 Fy= 50.00 ksi
Ry= 1.25

For HSS6x6x1/2
Z=20.90in3
Mp= 1045.00 in-kip
1.1RyMp= 1436.88 in-kip

For HSS6x6x5/16
Z=13.60in3
Mp= 680.00 in-kip
1.1RyMp= 935.00 in-kip Moment Capacity

The major OMF Framing within the Process Enclosure Structure was analyzed using Risa 3D and an envelop
solution with the Seismic Overstrength Factor = () 2.0. It was determined that connection forces using
the Overstrength Factor were significantly lower than what 1.1RyMp for all members under consideration.

The HSS Connections are governed by the requirements of AISC Chapter K, Table K3.2. The connections were
analyzed using the program "HSS CONNEX Online" by the Steel Tube Institute. Solutions to the specific
connections are summarize on the following page with specific results for each connection following the
summary table.

All welds are assumed to be complete penetration welds and are classified as "Demand Critical" per the
requirements on the next page.

The End Frame "Knee Joints" were analyzed using the method on page 67 of CIDECT Design Guide 3, Ref 9.
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dh.

Demand Critical Welds

Welds designated as demand eritical shall be made with filler metals meeting the
requirements specified in AWS D1.8/D1.8M clauses 6.1, 6.2 and 6.3.

User Note: AWS D].8/D1.8M requires that all seismic force-resisting system
welds are to be made with filler metals classified using AWS AS standards thy
achieve the following mechanical properties:

Filler Metal Classification Properties for Seismic
Force-Resisting System Welds
Ciassification

70 ksi BO ksi 90 ksi
Property (480 MPa) (550 MPa) (620 MPa)
Yield Strength, ksi 1
(MPa) g 58 (400) min. 68 (470) min, 78 (540) min.
Tensile Strength, ksi 1
(MPa) g 70 (480) min. 80 (550) min. 90 (620) min.
Elongation, % 22 min, 19 min, 17 min.
CWVN Toughness, i i |
b (1 20 (27) min, @ 0°F (-18°C)* %Zéf: ]{:"_.3'3.;5
* Filler metals classified ting 20 ft-1b i i
g e r:qsgilr::m::i.me ng 2 1{27 J) min. at a temparature lower than 0°F (-18°C) _J

In addition to the preceding requirements, AWS DI1.8/D1.8M requires, unless
”[lh'-"r“'isc exempted from testing, that all demand critical welds are to be made
with filler metals receiving Heat Input Envelope Testing that achicve the following

mechanical properties in the weld metal:

Mechanical Properties for Demand Critical Welds

Classification

70 ksi 80 ksi 90 ksi
Property (480 MPa) (550 MPa) (620 MPa)
Yield Strength, 58 (400) min. 68 (470) min. 78 (540) min.
ksi (MPa)
Tensile Strength, 70 (480) min. BO (550) min, 90 (620) min.
ksi (MPa)
Elongation (%) 22 min. 19 min. 17 min.
CVN Toughness, 40 (54) min. @ 70O°F (20°C) 40 (54) min. @
fi-lb (J)*© 50°F (10°C)

6.2.2,

b For LAST of +50°F (+10°C). For LAST less than +50°F {(+10°C), see AWS D1.8/D1.68M clause

 Tests conducted in accomdance with AWS D18/D1.8M Annex A meeting 40 ft-ib (54 J) min. at a
temperatura lower than +70°F (+20°C) also meel this requirement.




PROCESS ENCLOSURE HSS CONNECTION ANALYSIS SUMMARY

RIGHT AND LEFT SIDE FRAMES - HSS6X6X1/2 CONNECTIONS

Chord Member

Branch Member

Max M Left Max M Right C ti Orientati f Max M | Max M Out of
Connection No. Material Member Size Max Axial ax. € ax X 's Max My onnt?c !on Material Branch Member Size .r|.en ation o Configuration | Max Axial ax n ax uto Load Case} STI Interaction Value Remarks
Side Side Description Joining Member Plane Plane
. S L L Roof Beam to ) o o
Con-1 ASTM 1085 HSS6x6x1/2 17.67 kip 28.10 in-kip 28.10 in-kip 4.25 in-kip Perimeter Beam ASTM A1085 HSS 6x6x5/16 Out of Plane Tee 3.40 kip 13.60 in-kip | 222.40 in-kip 73 0.36
. o L o End Wall Corner . o o
Con-2 ASTM 1085 HSS6x6x1/2 22.44 kip i 372.70in-kip | 316.20in-kip { 65.70 in-kip Column to Strut ASTM A1085 HSS 6x6x1/2 In Plane Tee 5.74 kip i 637.60 in-kip | 22.10 in-kip 73 0.79
End Wall Middle
Con-3 ASTM 1085 HSS8x6x1/2 29.80 kip 54.00 in-kip 582.90 in-kip | 11.50in-kip | Column to Base { ASTM A1085 HSS 6x6x1/2 In Plane Tee 6.40 kip 1 551.60 in-kip | 174.60 in-kip 73 0.85
Frame
. S S L Base Skid Beam ] o o
Con-4 ASTM 1085 HSS8x6x1/2 29.80 kip 54.00 in-kip 582.90 in-kip | 11.50 in-kip Connection ASTM A1085 HSS8x6x1.2 Out of Plane Tee 5.20 kip ! 263.40 in-kip | 19.00 in-kip 73 0.26
. s Lo o End Wall Mid- ) L s
Con-5 ASTM 1085 HSS6x6x1/2 6.60 kip 245.30in-kip ! 653.80in-kip ! 4.20 in-kip Column to Strut ASTM A1085: Branch A HSS6x6x1/2 In Plane 4-Way 2.30 kip ' 338.60 in-kip | 45.30in-kip 73
" Branch B HSS6x6x1/2 In Plane 4-Way 12.60 kip | 557.60 in-kip i 63.90 in-kip 73 0.87
FRONT AND BACK SIDES - HSS6X6X5/16 CONNECTIONS
Chord Member Branch Member
Max M Left Max M Right C ti Orientati f Max M | Max M Out of
Connection No. Material Member Size Max Axial ax. € ax X 's Max My onnt?c !on Material Branch Member Size .r|.en ation o Configuration ! Max Axial ax n ax uto Load Case! STl Interaction Value Remarks
Side Side Description Joining Member Plane Plane
Back Wall Mid
Con-6 ASTM 1085 HSS8x6x1/2 24.00 kip ¢ 307.50 in-kip i 199.40 in-kip { 173.40 in-kip ] Column to Base i ASTM A1085: Branch HSS6x6x5/16 In Plane Tee 17.60 kip | 430.10 in-kip i 177.20 in-kip 70 0.99
Frame
. _— s L Back Wall Mid ] o o
Con-7 ASTM 1085 HSS6x6X5/16 17.40 kip i 298.40 in-kip i 134.10in-kip | 41.40 in-kip Column to Strut ASTM A1085 i Branch A HSS6x6x5/16 In Plane 4-Way 2.20 kip + 273.70in-kip | 25.70 in-kip 70 0.83
ASTM A1085 ! Branch B HSS6x6x5/16 In Plane 4-Way 6.30 kip ! 121.20in-kip | 29.30 in-kip
Front Wall Mid
Con-8 ASTM 1085 HSS6x6x5/16 40.50 kip ! 235.40in-kip ! 115.20in-kip } 135.90 in-kip Colurmn to Strlut ASTM A1085! Branch HSS6x6x5/16 In Plane Tee 7.60 kip { 292.40 in-kip | 14.40 in-kip 72 0.74
Back Wall Mid
Con-9 ASTM 1085 HSS8x6x1/2 7.40kip i 329.80in-kip | 284.50 in-kip | 116.70 in-kip | Column to Base i ASTM A1085{ Branch HSS6x6x5/16 Out of Plane Tee 21.20 kip ¢ 30.00 in-kip ! 365.00 in-kip 71 0.67

Frame

/9
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Input Parameters @

Chord Branch &

SECTION

Material: | A1085 H5S -

Section:
| HSSEXEX 142 " |

Area Ag (in?} | 10.400

Vertical Herizontal

ield Stress Fy, (ksi)

Heighth (in} =~ 6.00
Diameter D (in} M

Section Modulus Sy (in?) | 18.8000
Section Modulus 5, (in®) | 18.8000

FACTORED LOADS - Axial: Tens.(+) Comp.(-}, Moment: CW({+) CCW (-}

Axial Left (kip) [ 17.67
Moment Left (Kip-in} 28.11
PointLoad (kip) [ |

Schematic @

‘2%

Axial Right(kip)
Moment Right(kip-in}

Tensile Strength Fy (ki) [ 85 |

Width b (in}
Thickness 1 {in)
Plastic Modulus Zy (in*)

Plastic Modulus Z,, (in%}

17.67

-28.11

17.7 kip

-28 1 kip-in

6.00
0.500
205000

202000
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Input Parameters @

Chord Branch &

SECTION
Material [A1085 HSS .. ield Stress Fy, (ksi) Tensile Strength Fy, (ksi)
Section:
[HSSEXENE1E |
Area Ag (in?) | BB70 Heighth (in} | &.00 Width b (in} | &.00
Diameter D (in} MIA Thickness 1 {in} 8.313
Section Modulus Sy (in®) | 121000 Plastic Modulus Zy (in”) | 145000
Vertical  Horizontal Section Modulus 5y, (in®) | 121000 Plastic Modulus Z,, (in®) | 14,5000
GEOMETRY
Branch Angle 8 (deg)

FACTORED LOADS - Axial: Tens.(+) Comp.(-), Moment: CW{+) CCW (-}

Axial (kip) [ 3.4

In-Plane Mement (kip-in} [ -13.61 Out-of-Plane Moment (kip-in} 211.4

Schematic @

=130 REg=IE
¥1 Mk

211.4 kip-in

Com
17.7 kip

28 1 kip-in




Results @

Connection OK

Branch A
Total Factored Axial Load Pr=-3.4 kip

-Y-Connection - 100%

-—Factored Axial Load (Y) Pr=-3.4 kip

-—Factored Axdal Load Capacity () Pc = 309.2 kip

Axdal Load Interaction = 0.011

Factored In-FPlane Moment Mrip =-13.6 kip-in

Factored In-FPlane Moment Capacity Mcip = 652.5 kip-in
In-Plane Moment Interaction = 0.021

Factored Out-of-Plane Moment Mrop = 211 4 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 652.5 kip-in
Cut-of-Plane Moment Interaction = 0.324

Asdal/Moment INTERACTION = 0.356

OWVERALL INTERACTION — 0.356
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PROCESS ENCLOSURE CONNECTION 2




4.9

637 Q@V(
/ 652.4

544 .2

@ Member Secticn Forces (By Combination)

Sections ] Maximums | End Reactions ]

El |I| L_| MemberlLabel | 5. | Axiallk] | y Shea. | z35hea. . | Torquefk-in] y-y Moment[k-in] 7-7 Moment]k-in}

1 T3 M222A 1 -5.736 22 576 518 11.958 -22.078

2 2 -5.736 2256 517 11.958 -18.794 494 353
B 3 -5.736 22 525 517 11.958 -15.512 351 264
4 4 -5.736 22473 516 11.958 -12.234 208.46
5 5 -5.736 22413 516 11.958 -8.959 66.016
B i -6.785 22176 243 7.287 -3.839 -65.953
¥ 7 -6.785 22125 242 ¥.287 -7.299 -206.53
8 8 -6.785 | 22092 242 ¥.287 -5.761 -346.835
g 9 -6.785 22.082 242 T.287 -4 235 -436.994
10 10 | -6.542 26.445 161 -7.582 -2 367 -652 441




Input Parameters @

Chord Branch &

SECTION
Material [41085 HSS .. ield Stress Fy, (ksi) Tensile Strength Fy (ksi) [ 65 |
Section:
[HSSEXEX1/2 i)
Area Ag (in?) | 10.400 Height h (in) | &.00 Width b (in} | 6.00
Diameter D (in} MNi& Thickness t {in} 0.500
Section Modulus S, (in) | 16.8000 Plastic Modulus Z, (in®) | 20,3000
Wertical Horizontal Section Modulus 3, (in?) | 16.8000 | Plastic Modulus Z,, fin% | zo.8000

FACTORED LOADS - Axial Tens.(+) Comp.|-}, Moment: CW{+) CCW (-}

Axial Left (kip) [ -22.44 Axial Right(kip) [ -22.44
Moment Left (kip-inj) | -318.2 Moment Rightikip-in} | -372.7
PointLoad (kip) [ |
Schematic @
TRIF U Raprn
22 1 kip-in

a8

C — B D.. :
22 4 kip -22.4 kip
-316.2 kip-in -372.7 kip-in
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Input Parameters @

Chord Branch A

SECTION
Material: [A1085 HSS .. Yield Stress Fy, (ksi) Tensile Strength Fy (ksi) [ 85 |
Section:
[HSSEXEX1/2 o)
Area Ag(in®) | 10.400 Height h (in} | B.00 Width b ¢in) | 500
Diameter D (in} MNiA Thickness t {in} 0.500
Section Modulus S, (in®) | 16.3000 Plastic Modulus Z, (in®) | 20,8000
Wertical Horizontal Section Modulus 5, (in®) | 16.8000 | Plastic Modulus Z,, fin® | 202000
GEOMETRY
Branch Angle 8 (deg)

FACTORED LOADS - Axiak Tens.(+) Comp.(-}, Moment: CW(+) CCW (-)

Axial (kip) [ 5.74
In-Plane Moment (kip-in) [ 637.6 Out-of-Plane Moment (kip-in

Schematic @

I Mp"IH
f-}r kip

22 1 kip-in

Cﬁ- -1—-3-----—- e
-22 4 kip ! 224 kip
23162 kip-in 3727 kip-in




Results @

Connection OK

Branch A
Total Factored Axial Load Pr= 5.7 kip

-Y-Connection - 100%

—Factored Axial Load (YY) Pr= 5.7 kip

—Factored Axial Load Capacity () Pc = 468 kip

Axial Load Interaction = 0.012

Factored In-Plane Moment Mrip = 637.6 kip-in

Factored In-Plane Moment Capacity Mcip = 850.2 kip-in
In-Plane Moment Interaction = 0.75

Factored Out-of-FPlane Moment Mrop = 22.1 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 884.8 kip-in
Cut-of-Plane Moment Interaction = 0.025

Axial/Moment INTERACTION = 0.787

DWVERALL INTERACTION - 0.787
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CONNECTION 3




@ Member Section Forces (By Combination) E“E@
Sections ] Maximums | End Reactions ]

|I| |I| L..| MemberLabel | 5..| Axiallkl | yShea.. | zShea... | Torquelk-in] y-y Moment{k-in] -z Momentlk-in]
541 W79 1| 6379 | 19353 | 4385 | 7838 17455 mj
542 2 6.337 -19.379 4.374 -7.838 -134.683 -374.837
543 3 6.265 -19.388 4.377 -7.838 -84 756 -197.952
a4 4 6185 -19.394 4 382 -7.838 -54 TBT -20.985
hd5 5 6123 -18.391 4 383 -7.838 -14.795 155981
546 B -12.347 | -21.946 2814 -6.63 -38.79 -243.704
547 7 | ~12.409 | -21.936 2812 -6.63 -13.123 -43.482 !
548 8 | -12.487 -21.94 281 -6.63 12531 156.699
549 9 | -12.556 | -21.955 2.813 -6.63 33194 357
550 10 | -12.596 | -22.007 2.818 -6.63 G3.892 557.638 L]




@ Member Section Forces (By Combination)

Sections | Maximums ] End Reactions |

(= =]l

|I| E| L.l MemberlLabel | 5. | Axiallk] | yShea. | z3hea. . | Torquelk-in] y-y Moment{k-in] 7-7 Moment{k-in]
21 T3 M3 1 30,087 16.698 -.433 -89.52 41.349 428.365
22 2 | 30086 | 16715 -438 -89.52 38.306 311.261
23 3 30085 16.718 -443 -89.52 35224 194047
24 4 | 30.084 | 16.694 -447 -89.52 32.109 7E.883
25 5 28907 15721 - 456 -B6.765 28.317 -34 661
26 B 29.905 15.661 - 46 -86.765 26107 =144 711

o 7 | 200903 | 15596 -463 -86.765 21.87 -254.304
28 8 28902 15.536 - 466 -B6.765 18.607 -363 429
29 9 29.901 15.488 -.469 -86.765 15.324 -472.141
30 10 | 29789 | 15886 | -456 -83.104 11.497

@ Mernber Section Forces (By Combination} |E”E|
Sections | Maximums ] End Reactions ]

E| |1| L..| MemberlLabel | 5..| Axiallk] | v Shea... | z58hea... | Torquelk-in] -y Moment[k-in] z-Z Moment]k-in]
841 [73 286 1| 8676 | 2101 | 323 5507 -4.976 m
242 2 8676 2096 323 5507 -2 707 -68.747
B43 3 8.675 2076 323 5.507 - 441 -32.395
B44 4 B.6T73 2.039 322 5.507 1.822 -07.836
845 5 8.671 1.993 322 5.507 4.082 -111.978
846 ] 8.67 1.945 321 5507 6.338 125787
2347 7 8668 1.688 32 5507 .58 -139.252
848 8 8667 1.851 319 5507 10.832 -152 36
849 9 8.665 1.825 319 5.507 13.071 -165.244
850 10 B.665 1.823 319 5.507 15.308 -178.034

@ Member Section Forces (By Combination) E”El
Sections l Maximums ] End Reactions |

|1| |I| L..| MemberlLabel | 5. | Axiallk] | yShea... | zShea.. | Torquelk-in] y-y Moment[k-in] z-Z Moment[k-in]

4 [73 1B 1| -5148 | 7393 | -1768 | 100.055 19.008 m
42 2 -5618 2757 2 535 100,055 -13.318 36222 |
43 3 -5.97 -1.59 4.308 TV.288 13.716 -72.789
44 4 -6.461 3.966 -.843 45.49 -24.441 -74.022
45 5 -6.495 -5.13 -.358 555 -13.824 -63.964
46 ] -6.716 4 581 1.087 555 164 -104 222
47 7 -7.016 4.859 7.209 -40.408 -11.31 -35.865
48 8 -6.966 =383 2.663 -91.441 -8.492 -156.602
49 ] -7z -873 2774 -131.337 9232 -66.758
50 10 -5.391 -12.469 1.551 77.534 9734 284233 j




Input Parameters @
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Chord Branch &

SECTION
Material [A10B5 HSS ., Yield Stress Fy, (ksi) Tensile Strength Fy (ksi)
Sectlion:
[HSSExEX1/2 o]
Area Ag (in?) | 12.400 Heighth (in} | &.00 Width b gin} | 800
Diameter O {in} N Thicknesst (in} | 0.500
Section Modulus 5 (jna']- 25.6000 Plastic Modulus Z, (ina} 322000
Wertical Horizonial section Modulus 5, ({in*) | 218000 Plastic Modulus Z,, (in®) | z6.4000 |
FACTORED LOADS - Axial: Tens.[+) Comp.(-}, Moment: CW{+) CCW (-}
AxialLeft (kip) [ 88 Axial Right(kip) [ -29.8
Moment Left (kip-in} o4 Moment Right(kip-in) | -532.9
PointLoad (kip) [ |
Schematic @
551.6 kip-in
m.a‘l kip
174 8 kip-in
B8 kip -29.8 kip

54 kip-in -582 9 kip-in



Input Parameters @

SECTION
Material: |A1085 HSS .

Section:
[HSEEXEX1/2 |

Area Ag (in%) | 10.400 Heighth (in) | 6.00
Diameter O (in) MNI&

Section Modulus Sy (in®) | 16.8000

Vertical ~ Horizontal Section Modulus Sy, (in®) | 16.8000
GEOMETRY
Branch Angle & (deg)

FACTORED LOADS - Axial: Tens.[+) Comp.{-}, Moment: CW(+) CCW (-)

Axial (kip) 5.4
In-Plane Moment (kip-in} 551.6

Schematic @

551.6 kip-in

m.# kip

1746 kip-in

C=t
-8.8 kip

54 Kip-in

Yield Stress Fy (ki) [ 50|

93

Chord Branch &

Tensile Strength Fy, (ksi)

Width b (in}) | 6.00
Thickness t (in) | 0.500
Plastic Modulus Zy (in®) | 20,9000

Plastic Modulus Z,, {in®) | 20.8000

Out-of-Plane Moment (kip-in} 174.8



Results @

Connection OK

Branch A
Total Factored Axial Load Pr=-6.4 kip

-Y-Connection - 100%

—Factored Axial Load () Pr=-6.4 kip

—Factored Axial Load Capacity (YY) Pc = 468 kip

Axial Load Interaction = 0.014

Factored In-FPlane Moment Mrip = 551.6 kip-in

Factored In-FPlane Moment Capacity Mcip = 850.2 kip-in
In-Plane Moment Interaction = 0.649

Factored Out-of-Plane Moment Mrop = 174.6 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 940.5 Kkip-in
Cut-of-Plane Mement Interaction = 0.186

Axial/Moment INTERACTION = 0.848

OWVERALL INTERACTION - 0.848
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CONNECTION 4
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@ Member Section Forces (By Combination)

Sections | Maximums ] End Reactions |

(= =]l

|I| E| L.l MemberlLabel | 5. | Axiallk] | yShea. | z3hea. . | Torquelk-in] y-y Moment{k-in] 7-7 Moment{k-in]
21 T3 M3 1 30,087 16.698 -.433 -89.52 41.349 428.365
22 2 | 30086 | 16715 -438 -89.52 38.306 311.261
23 3 30085 16.718 -443 -89.52 35224 194047
24 4 | 30.084 | 16.694 -447 -89.52 32.109 7E.883
25 5 28907 15721 - 456 -B6.765 28.317 -34 661
26 B 29.905 15.661 - 46 -86.765 26107 =144 711

o 7 | 200903 | 15596 -463 -86.765 21.87 -254.304
28 8 28902 15.536 - 466 -B6.765 18.607 -363 429
29 9 29.901 15.488 -.469 -86.765 15.324 -472.141
30 10 | 29789 | 15886 | -456 -83.104 11.497

@ Mernber Section Forces (By Combination} |E”E|
Sections | Maximums ] End Reactions ]

E| |1| L..| MemberlLabel | 5..| Axiallk] | v Shea... | z58hea... | Torquelk-in] -y Moment[k-in] z-Z Moment]k-in]
841 [73 286 1| 8676 | 2101 | 323 5507 -4.976 m
242 2 8676 2096 323 5507 -2 707 -68.747
B43 3 8.675 2076 323 5.507 - 441 -32.395
B44 4 B.6T73 2.039 322 5.507 1.822 -07.836
845 5 8.671 1.993 322 5.507 4.082 -111.978
846 ] 8.67 1.945 321 5507 6.338 125787
2347 7 8668 1.688 32 5507 .58 -139.252
848 8 8667 1.851 319 5507 10.832 -152 36
849 9 8.665 1.825 319 5.507 13.071 -165.244
850 10 B.665 1.823 319 5.507 15.308 -178.034

@ Member Section Forces (By Combination) E”El
Sections l Maximums ] End Reactions |

|1| |I| L..| MemberlLabel | 5. | Axiallk] | yShea... | zShea.. | Torquelk-in] y-y Moment[k-in] z-Z Moment[k-in]

4 [73 1B 1| -5148 | 7393 | -1768 | 100.055 19.008 m
42 2 -5618 2757 2 535 100,055 -13.318 36222 |
43 3 -5.97 -1.59 4.308 TV.288 13.716 -72.789
44 4 -6.461 3.966 -.843 45.49 -24.441 -74.022
45 5 -6.495 -5.13 -.358 555 -13.824 -63.964
46 ] -6.716 4 581 1.087 555 164 -104 222
47 7 -7.016 4.859 7.209 -40.408 -11.31 -35.865
48 8 -6.966 =383 2.663 -91.441 -8.492 -156.602
49 ] -7z -873 2774 -131.337 9232 -66.758
50 10 -5.391 -12.469 1.551 77.534 9734 284233 j




Input Parameters @
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Chord Branch &

SECTION
Material |A1085 H35 .. Yigld Stress Fy, (ksi)
Section:
[HSSExKEX 12 ]
Area Ag (in?) | 12.400 Height h (in} | &.00
Diameter D (in} MNA
Section Modulus Sy (in®) | 25.8000
Wertical Horizontal Section Modulus 5, (i) | 21.9000

FACTORED LOADS - Axial: Tens.{+) Comp.(-}, Moment: CW{+) CCW (-}

Axial Left (kip) -8.8 Axial Right(kip}
Moment Left (kip-in} o4 Moment Right{kip-in}

PointLoad (kip) [ |

Schematic @

19 kip-in
ny

263 4 kip-in

Tensile Strength Fy (ksi) [ 65 |

Width b (in} 6.00
Thickness t (in} 0.500
Plastic Modulus Zy (i) | 32.2000

Plastic Modulus Z,, (in®) | 28.4000

-28.8

-582.9




Input Parameters @

Chord Branch A

SECTION
Material [A1085 HSS . Yield Stress Fy (ksi} [ 50 | Tensile Strength Fy (kei) [ 85 |
Sectlion:
[H558KEX1Z o]
Area Ag (in®) | 12.400 Heighth (in} | 8.00 Widthb (in) | 6.00
Diameter T (in} MiA Thickness t {in) 0,500
Section Modulus Sy (in®) | 258000 Plastic Modulus Z (in®) | 32.2000
Vertical  Horizontal Section Modulus Sy, (in®) | 21.9000 Plastic Modulus Z,, (in®) | 26.4000
GEOMETRY
Branch Angle 8 (deg}

FACTORED LOADS - Axial: Tens.[+) Comp.(-), Moment: CW{+} CCW (-}

axial (kip) [ 5.2

In-Plane Moment (kip-in) [__ 19 Out-of-Plane Moment (kip-in)

Schematic @

19 Kip-in
f-}z kip

263 4 kip-in

8

54 kip-in 9 kip-in
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Results @

Connection OK

Branch A
Total Factored Axial Load Pr=5.2 kip

-Y-Connection - 100%

—Factored Axial Load (%) Pr= 52 kip

—Factored Axial Load Capacity (Y) Pc = 558 kip

Axial Load Interaction = 0.009

Factored In-FPlane Moment Mrip = 19 kip-in

Factored In-FPlane Moment Capacity Mcip = 13394 kip-in
In-Plane Moment Interaction = 0.014

Factored Out-of-Plane Moment Mrop = 263 4 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 1116.5 kip-in
Out-of-Plane Moment Interaction = 0236

Axial/Moment INTERACTION = 0.25%

OVERALL INTERACTION - 0.255



CONNECTION 5
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M

€5 Member Section Forces (By Combination)

Sections ] Maximums ] End Reactions |

|I| II| L..| MemberlLabel | 5. | Axallk] | yShea.. | zShea... | Torquelk-in] y-y Moment[k-in] -z Moment{k-in]

761 | 73 M2224 1 -5.801 22518 528 12.054 -22.458 638.67 ;]
762 2 -5.801 22 602 527 12.054 -19.119 495 169

763 3 -5.801 22 567 527 12.054 -15.774 351.813

Thd 4 | -5801 22515 526 12.054 12431 208.742

765 5 -5.801 22 455 526 12.054 -9.092 G6.033

766 i -6.851 2222 252 7.369 -5.914 -66.184

TET 7 -6.851 22 168 252 7.369 -T.312 -207.038

768 8 -6.851 22135 253 7.369 5713 -347 62

769 9 -5.851 22125 252 7.369 -4.114 -488.057 =
770 10 | -6.608 | 26484 | A71 TE17 2193 | 653817 [




€5 Member Section Forces (By Combination)

Sections ] Maximums ] End Reactions 1

103
== =

|I| |I| L. MemberLabel | 5..| Axiallk] | v Shea... | zShea.. | Torgue[k-in] ¥-y Moment{k-in] Z-Z Momentlk-in]
831 T3 M276 1 -.768 16.184 3727 -31.703 -4.232 &
83z 2 -.768 16172 3T2T -31.703 19.424 142 556
833 3 -T68 16.144 3727 -31.703 43.081 39.981
234 4 - 768 16.108 3T -31.703 B6E.739 -62.382
835 5 -1.355 13725 -2118 28499 46341 -106.142
836 6 -1.355 13.687 2117 28499 329 -183.144
837 7| 14221 13.205 -2.624 37.507 3556 8.005
a38 3 | -14.221 13.168 -2.622 37.507 18.909 -TH.703
839 9 | -14.221 13.139 -2.621 37.507 2.268 -159.196 [
_ B4D 10 | 14221 13122 -2.622 37.507 -14.373 -242. 54 ,|
€D Member Section Forces (By Combination) |E"E|
Sections ] Maximums ] End Reactions ]
|I| m L..| MemberLabel | 3..| Axallk] | yShea.. | Z5hea.. | Torguelk-in] y-y Moment[k-in] Z-z Moment[k-in]
781 |73 M230 1| 2299 | 16208 | -719 7.103 45 284 m;[
782 2 -2312 | -16.203 -719 T.103 41618 -256.04
783 3 -2.34 -16.2 -718 7103 37.955 -173.466
T84 4 -2.382 | -16.1949 -718 7103 34,294 -90.902
785 5 -2.432 -16.188 -718 7103 30633 -8.344
TBE i} -2.481 -16.1488 -718 7103 26.975 74211
T87 T -2.531 -16.198 -718 7103 23317 156.769
788 2 -2573 -16.2 =717 7103 19.661 239.335
789 g -2.60M -16.203 -T17 7103 16.0086 321914 |
780 10 | -2614 | -16.208 =717 T.103 12.352 404 511 -
(x0] ; EE]EE]
Sections ] Maximums | End Reactions ]
|I| E‘ L..] MemberlLabel | 5. | Axiallk] | yShea.. | zShea.. | Torquelk-in] y-y Momentlk-in] Z-z Momentfk-in]
541 T3 M7a 1 6.3749 -19.353 4 365 -7.838 -174.55 -551.558 ;j
542 2 6.337 -19.379 4374 -7.838 -134 683 -374 837
543 3 6.265 -19.388 4377 -7.838 -94.756 -197.952
544 4 6.185 -19.394 4382 -7.838 -54.787 -20.985
545 5 6123 -19.391 4383 -7.838 -14.795 155.981
B46 6 | -12.347 | -21.946 2814 -6.63 -38.79 -243704
547 T | -12409 | -21936 2812 -6.63 -13.123 -43 482 —
548 8 | -12.487 -21.94 281 -6.62 12.531 156.699
549 9 | -12556 | -21.955 2813 -6.63 38.194 357
550 10 | 12596 | 22007 | 2818 -6.63 63.892 m
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Input Parameters @

SECTION
Material: [AT0BSHSS Yield Stress Fy (ksi) Tensile Strength Fy (ksi) [ 85 |
Section:
[HSSEXEX1/2 %
Area Ag (in?) | 10.400 Height h (in) | 6.00 Width b (in) | 6.00
Diameter D (in} MEA Thicknesst {in}) 0.500
Section Modulus Sy (in®) | 16.2000 Plastic Modulus Zy (in) | 20.8000
Vertical  Horizontal Section Modulus Sy, (in®) | 16.8000 Plastic Modulus Z,, (in®) | 20.9000

FACTORED LOADS - Axial: Tens.[+) Comp.(-}, Moment: CW{+) CCW (-}

Axial Left (kip) 7 Axial Rightikip) [ 6.6
Moment Left (kip-in) | -245.3 Moment Right(kip-in) [ -653.8

Point Load (kip) [ |

Schematic @

fo bl L) M;..I-Irl
f_)‘a kip

-45.3 kip-in

"-63.9 kip-in

A 76 pn



Input Parameters @
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SECTION
Material [A1085 H5S ., Yield Stress Fy (ksi) [ 50 | Tensile Strength Fy (ksi) [ 65 |
Section:
[HSSEXEX1/2 o
Area Ag (in?) | 10.400 Heighth (in} | &.00 Width b (in) | 6.00
Diameter D (in} M4 Thickness t {in} 0,500
Section Modulus Sy (in3} 165000 Plastic Modulus £, [ina'} 205000
Vertical  Horizontal Section Modulus 5., (in®) | 16.8000 Plastic Modulus Z,, (in) | 20,9000
GEOMETRY
Branch Angle 8 (deg)

FACTORED LOADS - Axial: Tens.(+) Comp.(-), Moment: CW(+) CCW (-)

Aodial (kip) [ 23
In-Flane Moment (kip-in} | 338.6 Out-of-Plane Moment (kip-in)

Schematic @

SO RIREN
(-)‘3 kip

45,3 kip-in

Com
0.7 kip

-245 3 Kip-in

-—* D-
6.6 kip

£53.8 kip-in

638 kip-in




Input Parameters @
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SECTION
Material [AT085 HSS Yield Stress Fy (ksi) Tensile Strenath F, (ksi)
Section:
[HS5EXEX1Z =
Area Ag (in?) | 10.400 Height h (in) | 6.00 Width b (in} | 6.00
Diameter D {in} MJA, Thickness t {in} 0.500
Section Modulus S (in®) | 16.8000 Plastic Modulus Zy (in”) | 20.5000
Vertical  Herizontal Section Modulus Sy, (in®) | 16,5000 Plastic Modulus Z,, (in®) | 20.9000
GEOMETRY
Branch Angle & (deg)
FACTORED LOADS - Axial Tens.(+) Comp.(-}, Moment: CW(+} CCW (-}
Axial (kip) [ 1286
In-Plane Moment (kip-in) [__557.6 Out-of-Plane Moment (kip-in)

Schematic @

RO IR
GB kip

-45.3 kip-in

-63.9 kip-in

AY 5750



107

Results @

Connection OK

Branch A
Total Factored Asdial Load Pr=2.3 kip

—-¥-Connection - 100%

—Factored Axial Load (X) Pr= 2.3 kip

—-Factored Axial Load Capacity (X) Pc = 468 kip

Axial Load Interaction = 0.0045

Factored In-Flane Moment Mrip = 338.6 kip-in

Factored In-Flane Moment Capacity Mcip = 722.5 kip-in
In-Plane Moment Interaction = 0.469

Factored Out-of-Plane Moment Mrop = -45.3 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 884.8 kip-in
Out-of-Plane Moment Interaction = 0.051

Axial/Moment INTERACTION = 0.525

Branch B
Total Factored Axial Load Pr =126 kip

-Y-Connection - 82%

-—Factored Acdal Load (Y) Pr=10.3 kip

—-Factored Axial Load Capacity (YY) Pc = 468 kip
—-¥-Connection - 18%

—Factored Axial Load (X) Pr= 2.3 kip

—-Factored Axial Load Capacity (X) Pc = 468 kip

Axial Load Interaction = 0.027

Factored In-Flane Moment Mrip = 5576 kip-in

Factored In-Flane Moment Capacity Mcip = 722.5 kip-in
In-Plane Moment Interaction = 0.772

Factored Out-of-Plane Moment Mrop = -63.9 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 884.8 kip-in
Out-of-Plane Moment Interaction = 0.072

Axdal/Moment INTERACTION = 0.871

OVERALL INTERACTION -- 0.871
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@ Mermber Section Forces (By Combination) = | El |

Sections ] Maximums | End Reactions |

[€][®] L.| memberiabel | S | Axial) | yShea_ |zShea. | Torquefkcin] | y-y Momenticinl | zz Momentjicin]
1 {70 m2 1 | 8269 | -1782 | 14657 05257 ~96.498 23248 |+
12 2 | 4154 | 3638 | -402 44321 1.031 182947 |
13 3| 4333 | 4943 | 485 19.06 —11.042 104402
14 4 | 4336 | 5022 | 487 10.06 ~F36 9.201
15 5 | 4495 | -7.136 | 1461 -26.407 28391 122721
16 6 | 12377 | 3761 | -4.154 25380 19.208 87.368
17 7 | 12257 | 1348 | 1841 34376 70.487 7403
18 8 | 4638 | -9495 | .046 26.26 58,089 176,133
19 9 | 4862 | -11.735 | 9.965 79350 53.737 38314
20 10 | 4.867 | -11.839 | 9.964 -28.359 173.39 m
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5

Sections |rv1aximums End Reactions |

E |I| L..| MemberLabel | S..| Axiallk] | yShea.. | zShea... | Torque[k-in] ¥-y Momentfk-in] -z Momentfk-in]
g51 |70 M287 1 | 24.043 | -29.356 | 13.959 163.766 163.958 j
852 2 -2.083 =213 -11.808 61.699 -48.919 -40.922
853 3 -1.946 -2518 -075 11.148 72751 G.285
B854 4 | -1.943 -2615 - 076 11.148 -74.408 62372
855 5 -1.666 -4 469 10.482 -23.298 90.083 147141
B56 6 | -23.928 | 12461 -3.282 -88.15 25.9 -13.489
857 7 -B.668 | -12.449 2605 183 -62.055 -303.175
858 8 -8.682 | -13.574 3.039 973 838 -16.092
859 9 -B.677 | -13.7449 3.044 973 67.358 282709
B60 10 | -5.606 38.073 | -16.204 -273.071 -18.622 125643 5

@ Mermber Section Forces (By Combination) E|IE|

Sections ] Maximums | End Reactions |
E m L..| MemberlLabel | 3. | Axiallk] | yShea.. | z3hea... | Torquelk-in} | y-y Moment[k-in] z-z Momentfk-in]
271 [70 149 1| 175611 | -399 | 19188 | 9432 mg
272 2 | 17.483 -4.03 -19.271 9.432 141.524 -116.956
273 3 | 17.561 -3.945 | -16.196 11.257 -B9.685 -56.087
274 4 | 10.058 -2.013 -6.209 5.524 129422 -39.909 |
275 5 | 10.002 -2.016 -6.22 5.524 36.198 -8.697
276 6 9.942 -2.014 -6.217 5.524 -57.117 20.536
277 7 9.88 -2.009 -6.202 5.524 -150.276 50.71
278 8 7.801 -1.971 -8.164 1.899 64,424 7292
279 g 7.704 -1.962 -9.164 1.899 -73.046 102.419
280 10 | 7.546 -1.945 -8.143 1.899 -210.357 131.702 .j
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Input Parameters @

Chord Branch A

SECTION
Materiat [A1085 HSS .. ield Stress Fy (ksi) Tensile Strength Fyy (ksi)
Section:
[HSSBXEX1/2 ol
Area Ag (i) | 12.400 Height b (in}) | 2.00 Width b (in) | 600
Diameter D (in} MNiA Thicknezst (in} 0.500
Section Modulus 5, iinz']- 258000 Plastic Modulus Zy (ina} 322000
Vertical  Horizontal Section Modulus S, (in®} | 21,9000 Plastic Modulus Z,, (in®) | 25,4000

FACTORED LOADS - Axial: Tens.(+) Comp.(-), Moment: CW(+) CCW (-}

Axial Left (kip) [ 4.7 Axial Right(kip) 24
Moment Left (kip-in} | -307.5 Moment Rightikip-in} | -159.4
PointLoad (kip) [ |

Schematic @

430 1 Kip-in
¥1 )76 kp

1772 kip-in

4.9 kip -24 kip

-307 5 kip-in ' -199.4 kip-in



Input Parameters @

Chord Branch A

SECTION
Material: [A1085 HSS ‘ield Stress Fy, (ksi) Tensile Strength Fy, (ksi}
Section:
[HS56XEX5/16 o
Area Ag (in?) | 6870 Heighth (in} | &.00 Widthb (in) | 6.00
Diameter O ({in} MNI& Thickness t (in} 0313
Section Modulus S, {in”} | 12.1000 Plastic Modulus Z, (in”} | 14,5000
Vertical  Horizontal Section Modulus 5, (in®) | 12,1000 Plastic Modulus Z,, (in%) | 145000
GEOMETRY
Branch Angle 8 (deqg)

FACTORED LOADS - Axial: Tens.(+) Comp.(-), Moment: CW(+) CCW [-)

Axial (kip) [ -17.6
In-Plane Moment (kip-in} | —430.1 Out-of-Plane Moment (kip-in)

Schematic @

4301 kip-in

n?.ﬁ kip

177.2 kip-in

-24 kip

-198.4 kip-in

112
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Results @

Connection OK

Branch A
Total Factored Asial Load Pr=-17.6 kip

-Y-Connection - 100%

—-Factored Axial Load (Y) Pr=-17.6 kip

—-Factored Axial Load Capacity (Y) Pc = 309.2 kip

Axial Load Interaction = 0.057

Factored In-Plane Moment Mrip = -430.1 kip-in

Factored In-Plane Moment Capacity Mcip = 652.5 kip-in
In-Plane Moment Interaction = 0.659

Factored Out-of-Plane Moment Mrop = 177.2 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 652.5 kip-in
Cut-of-Plane Moment Interaction = 0.272

Axial/Moment INTERACTION = 0.988

OWERALL INTERACTION -- 0.988
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2104

€8 Member Section Forces (By Combination) = | [=]

Sections ] Maximums ] End Reactions ]

|I| |I| L..,| MemberLabel | 5. | Axiallk] | yShea.. | zShea.. | Torque[k-in] ¥-y Moment[k-in] -z Moment[k-in] ]
271 |70 43 1 17.512 -3.89 -19.19 9432 430136 -177.165 j
272 2 17.495 -4.01 -19.237 9432 335684 -157.502
273 3 17.48 -4.03 -19.271 9432 241.091 137777
274 4 | 17.468 -4.03 -19.271 9432 146.341 -117.964 4
2f5 5 | 17.459 -4.045 | -19.288 9.432 51.533 -98.096
276 6 | 17.553 -3.945 | -16.196 11.257 -1.856 77457
2i7 7 17.544 -3.945 -16.196 11.257 -81.587 -58.06
278 8 17355 -4.022 [ -14783 Q.0 -152.887 -38.481
273 9 | 17.348 -4.022 | -14.783 9.01 -225 669 -18.707
280 10 | 17245 | -4022 | -14733 001 EETEDEEN 0 057 .
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€ Member Section Forces (By Combination) ==

Sections ] Maximums | End Reactions

[*][®] L.| memberLabel | S.. | axiall |yShea. | zshea. | Torquelkinl |  y-v Momentikinl | 2z Momentfkin]
861 [70 1288 1| 1006 | 2013 | 6.21 5524 WE“J
862 2 10.028 -2.015 -6.216 5524 71.439 21117
863 3 9.977 -2.0186 -6.222 5524 B.72 -7893
864 4 9.922 -2.014 -6.217 5524 -54.009 19.53
865 5 9.871 -2.012 -6.211 5524 -116.67 39.827
866 B 7.816 -1.978 -9.153 1.899 159.065 52.507
867 7 77 -1.8971 -9.164 1.889 66.715 72428
868 8 7 -1.967 -9.166 1.899 -25.699 92.281
869 9 7637 -1.857 -9.16 1.889 -118.084 112.043
870 10 7.547 -1.945 -9.143 1.899 -210.359 131.705 j

@ Mermber Section Forces (By Combination) ’E"E|
Sections | Maximums | End Reactions ]

|I| |I| L..| MemberLabel | 5. | Axiallk] | yShea.. | z5hea. | Torquelk-in] ¥-y Momentfk-in] z—zMoment{k—inl]
29 70 ME1 1 25637 181 T.644 -3.029 -235.698 -1.18 _j
292 2 2537 A8 7671 -3.029 -184.111 -2.397
293 3 2537 181 7702 -2.029 -132.327 -3.613
294 4 2537 8 T.738 -3.029 -80.321 -4.829 {
295 5 2537 8 1775 -3.029 -28.074 -6.044
296 i 2537 18 7.815 -3.029 24436 -7.259
297 7 2187 1.01 9313 -30.082 74.468 -53
293 g 2187 1.01 9.848 -30.082 140.701 -12.109
299 ] 2187 1.0 9.875 -30.082 207.147 -18.917
300 10 | 2187 1.01 9.887 2002 [ESIN == .

@ Member Section Forces (By Combination) E"E‘

Sections | Maximums | End Reactions |

[€][»] L | memberiabel | s | Awalikg | yShea_ | zShea_ | Torquefiin] | y-y Momentikin] | z-z Momentik-in]
301 [70 W52 ¥ | 837 | -067 | 2821 12.405 mE‘j
302 > | 6337 | -985 | 2608 | 12405 -§7.248 7.009
203 3 | 6022 | -789 | 4489 | -10269 47 268 BTG
304 4 | 6022 | -79 | 4538 | -10269 10271 8475 |
305 5 | 6022 | -791 | 4601 | -10.269 58 527 18 56
306 B | 3693 | 603 | 5715 | 16504 134896 27 898
207 7 | 4022 | 858 | 7372 | 3732 51561 22 648
308 8 | 4022 | 859 | 742 3732 42,902 11688
309 9 | 402> | B6 | T4 | -2V 138.09 72
310 10 | 4022 | 858 | 7533 | 3732 233936 1025 .|
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Input Parameters @

SECTION
Materiat [A10B5HSS Yield Stress Fy (ksi) [ 50| Tensile Strength Fy (ksi)
Section:
[HSSEXEXS/E =
Area Ag (i) | 6870 Heighth (in} | .00 Width b (in) | 6.00
Diameter I (in} NiA Thicknesz 1t (in} 313
Section Modulus Sy (in®) | 12,1000 Plastic Modulus Zy (in%} | 14.5000
Vertical  Horizontal Section Modulus S,, (in?) | 121000 Plastic Modulus Z, (in®) | 14,5000

FACTORED LOADS - Axial: Tens.[+) Comp.(-}, Moment: CW(+) CCW (-}

Axial Left (kip) [ -17.4 Axial Right(kip) [ -10.1
Moment Left (kip-in) | -298.4 Moment Right(kip-in} [ -134.1
Point Load (kip) [ |

Schematic @

2.0 RIp-n
m! kip

25.7 lap-in

7.4 kip 101 kip
-298.4 Kip-in ~134 1 kip-in

1 24 3 kip-in

8,3 kip
121.2 kip-in
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Input Parameters @

Chord Branch A Branch B
SECTION
Material [A1085 HSS . Yield Stress Fy (ksi) Tensile Strength Fy (ksi)
Section:
[HSSEXEX5/16 =
Area g (in%) | 6.870 Heighth (in}) | 6.00 Width b (in) | .00
Ciameter D (in) M Thickness 1t {in} 0.313
Section Modulus Sy (in%) | 12.1000 Plastic Modulus Zy (in®) | 14.5000
“fertical  Horizontal Section Modulus S, (in®) | 12.1000 Plastic Modulus Z,, (in%) | 145000
GEOMETRY
Branch Angle 8 (deg)

FACTORED LOADS - Axial: Tens.(+) Comp.(-}, Moment: CW{+) CCW (-}

Axial (kipy [ 2.2
in-Plane Mement (kip-in} | 273.7 Out-of-Plane Moment (kip-in}

Schematic @

LI IR
m.z kip

25 7 kip-in

C
-17.4 kip

-298 4 kip-in

-10.1 kip

-134 1 kip-in

y 24.3 kp-in

kip
121 2 kip-in
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SECTION
Material [A1085 HSS ., Yield Stress Fy, (ksi) Tensile Strength Fy (ksi)
Section:
[HES56XEXEME |

Area Ag (in?) | B.870 Heighth (in) | £.00 Width b (in} | 6.00

Diameter D (in} MI& Thickness t{in} 0313
Section Modulus Sy (in®} | 12 1000 Plastic Modulus Zy (i) | 14.5000

Vertical  Horizontal Section Modulus S, (in®} | 12.1000 Plastic Modulus Z,, (in®) | 145000 |

GEOMETRY
Branch Angle 8 (deg)

FACTORED LOADS - Axial: Tens.[+} Comp.{-}, Moment: CW{+} CCW (-}

Axial (kip)
In-Plane Moment (kip-in}

Schematic @

C 7
AT 4 kip

_298 4 kip-in

6.3

121.2 Out-of-Plane Moment (kip=in)

£5 30T R
m.z kip

257 kip-in

~10.1 kip

-134.1 kip-in

24.3 kip-in

Y 212 i
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Results @

Connection OK

Branch A
Total Factored Axial Load Pr=-2.2 kip

-Y-Connection - 100%

—Factored Axial Load (Y) Pr=-2.2 kip

—Factored Axial Load Capacity () Pc = 252.9 kip

Axial Load Interaction = 0.009

Factored In-Plane Moment Mrip = 273.7 kip-in

Factored In-Plane Moment Capacity Mcip = 358.2 kip-in
In-Plane Moment Interaction = 0.764

Factored Out-of-FPlane Moment Mrop = 25.7 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 4227 kip-in
Cut-of-Plane Moment Interaction = 0.061

Axial/Moment INTERACTION = 0.834

Branch B
Total Factored Axial Load Pr= 6.3 kip

-Y-Connection - 100%

—Factored Axial Load () Pr= 6.3 kip

—Factored Axial Load Capacity () Pc = 252.9 kip

Axial Load Interaction = 0.025

Factored In-Plane Moment Mrip = 121.2 kip-in

Factored In-Plane Moment Capacity Mcip = 358.2 kip-in
In-Plane Moment Interaction = 0.338

Factored Out-of-FPlane Moment Mrop = 24.3 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 4227 kip-in
Cut-of-Plane Moment Interaction = 0.057

Axial/Moment INTERACTION = 0.421

CVERALL INTERACTION - 0.834
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€3 Mermber Section Forces (By Combination) o ]

Sections ] Maximums ] End Reactions ]

II| II| L... MemberlLabel | 5. | Axiallk] | yShea.. | zShea... | Torquelk-in] y-y Momentlk-in] z-Z Moment[k-in]
Bt | 72 M74 1 -2.301 -2533 4153 -26.375 -189.036 -G6.86 ;j
512 2 -2.301 -2.532 4201 -26.375 -154 517 -39.846
513 3 -2.301 -25M 4294 -26.375 -109.247 -12.845
514 4 3703 -2.37 2688 -17.494 -78.655 -32.956
515 5 3703 -2.371 2842 -17 494 -48 172 -7.665
516 ] 3703 -2.371 3.004 -17.494 -17.987 17.629
517 7 3703 -2 369 3.153 -17.494 14 856 42 915
518 g 7576 478 10.899 3742 58.281 24 67
519 g9 7576 431 10.954 53742 175.013 19653
520 10 | 7578 432 | 11013 5272 IEZEZEI ¢4 |-
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@ Member Section Forces (By Combination] ’EIIE|
Sections ] Maximums | End Reactions |

|1| m L.l MemberlLabel | 5. | Axiallkl | y5Shea.. | zShea.. | Torquelk-in] y-y Moment[k-in] -z Moment[k-in]
441 72 MGG 1 40.752 7.05 -11.997 -1.781 257421 240187 j
442 2 40.75 ¥ -12.052 -1.781 202.94 208.119
443 3 40.729 1.151 -12.098 -1.781 148,285 175.876
444 4 | 40704 7.192 -12.126 -1.781 93435 143.463
445 5 40.675 7.192 -12.126 -1.781 38.531 110.889
446 6 40.645 7221 -12.135 -1.781 -16.362 7821 !
447 7 40614 724 -12.126 -1.781 -71.279 45.455
443 8 40.585 7247 -12.099 -1.781 -126.126 12.658
449 9 | 40.559 7.244 | -12.053 -1.781 -180.859 -20.152
450 10 | 40536 | 7.244 | -12.053 1701 [EEEE 252 |-

€3 Member Section Forces (By Combination) =R =R ==
Sections ]Maximums] End Reac’[iuns]

E El L.l MemberlLabel | 5. | Axiallk] | v Shea.. | zShea... | Torqguelk-in] y-y Moment{k-in] z-Z Moment{k-in]
851 72 M287 1 20.938 4.241 =337 -5.627 135,949 j
852 = 20.866 4241 -3.37 -5.627 79.897 91535
853 3 | 20785 4.241 -3.37 -5.627 44 606 47,122
854 4 | 20681 4241 3.37 -5.627 9315 2708
855 5 20.551 4.241 -3.37 -5.627 -25.976 -41.706
856 ] 20.419 4241 -3.37 -5.627 -61.267 -B6.12
257 7 20.299 4241 -3.37 -5.627 -96.558 -130.533
858 8 | 20215 4,241 =337 -5.627 -131.849 -174.947
859 g 12.816 2521 4785 55.226 -65.286 -49.049
860 10 | 12785 2521 4795 55,226 -15.072 -75.446 ¥
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Input Parameters @

SECTION
Material |A1085 HSS ., Yield Stress Fy (ksi) [ 50 | Tensile Strength Fy (ksi) [ 85 |
Section:
[HSSEXEX5/16 =
Area Ag (in®) | 6.870 Heighth (in} | 6.00 Width b (in) | 56.00
Diameter & {in} HIA Thickness t {in} 0313
Section Modulus S, (in®) | 12.1000 Plastic Modulus Z, (in®) | 145000
Vertical Horizontal Section Modulus S,, (in®)y | 121000 Plastic Modulus Z,, (in®) | 145000

FACTORED LOADS - Axial: Tens.[+)} Comp.(-}, Moment: CW(+} CCW (-}

Axial Left (kip) -40.5 Axial Right{kip} -20.5
Moment Left (kip-in) 2354 Moment Right(kip-in} 1152
Point Load (kip) [ |

Schematic @

bt P ] ﬁ.ﬂ)‘lll
¥1 Xékp

14.4 kip-in

C ==
-40.5 kip

235 4 Kip-in 115.2 kip-in

A
)




Input Parameters @
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Chord Branch &

SECTION
Material 41085 HSS .. Yield Stress Fy, (ksi)
Section:
[HSSEXEXS/16 ]
Area Ag (in’} | 6870 Height h (in} | &.00
Diameter D (in} MR
Section Modulus 3, (in?) | 121000
Wertical Horizontal Section Modulus 5, {in? | 121000
GEOMETRY
Branch Angle 8 (deg}

FACTORED LOADS - Axial: Tens.[+) Comp.(-}, Moment: CW(+) CCW (-}

Axial (kip) [ 7.6

Tensile Strength Fy (ksi) [ 85 |

Width b (in}
Thickness t {in)
Plastic Modulus Zy (in%)

Plastic Modulus Z,, (in®)

In-Plane Moment (kip-in) | -292.4 Out-of-Plane Moment (kip-in}

Schematic @

=LL M BRI
n.ﬁ kip

14.4 kip-in

235 4 kip-in

-—
-20.9 kip

115.2 kip-in

6.00
0313
145000

14.5000
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Results @

Connection OK

Branch A,
Total Factored Axial Load Pr=-7.6 kip

-Y-Connection - 100%

-—-Factored Axial Load (Y) Pr=-7.6 kip

—-Factored Axial Load Capacity () Pc =252 .9 kip

Axial Load Interaction = 0.03

Factored In-Plane Moment Mrip = -292 4 kip-in

Factored In-Plane Moment Capacity Mcip = 432.7 kip-in
In-Plane Moment Interaction = 0.676

Factored Out-of-FPlane Moment Mrop = 14 .4 kip-in

Factored Out-of-Plane Moment Capacity Mcop = 4227 kip-in
Cut-of-Plane Moment Interaction = 0.034

Axial/Moment INTERACTION = 0.74

OWVERALL INTERACTION - 0.74
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1202

o
[s]
M 32

@ Member Section Forces (By Combination)

Sections ] Maximums ] End Reactiuns]

= 2]

|1| m MemberLabel | S..| Axiallk] | yShea... | ZShea... | Torguelk-in} -y Moment{k-in] -z Moment{k-in]

101 M3z 1 21.228 -9.236 -582 -21.976 30.041 -364.904 *
102 2 | 21147 -9.347 -592 -21.976 21235 -275 555

103 3 | 20698 -9.398 -3.893 -21.284 625 -54.243 =1
104 4 | 10757 -3.869 -4.31 3776 37.079 -82 6558

105 5 | 10.692 -3.878 -4.31 3776 -27.584 -34 547

106 6 | 12586 -4.143 -2.158 5.687 9837 18.029

107 7 | 12542 -4.134 -2.157 5.687 -22.529 80.115

108 g 9.004 -3.693 -3.8 10.628 18.98 125.078

109 g 5932 -3.674 -3.799 10.628 -38.021 180.318

110 10 7.01 3.585 -3.477 1.833 -00.867 170.362 ;J
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€5 Member Section Farces (By Combination) o[BS

Sections | Maximums ] End Reaclions ]

E |I| MemberLabel | 5. | Adallk] | yShea.. | z5hea... | Torquelk-in] y-y Moment{k-in] -z Moment{k-in]
851 M287 1 10.488 | -29.363 18.224 206 667 178.494 -99 336 _j_]
852 2 -12.116 2757 -17.469 124767 102.071 53.357
853 3 | -12.103 -.286 223 4376 -7T4.604 30876
854 4 [ -12.103 -.346 224 4376 -71.581 35126
855 5 | -12.102 - 404 216 4376 -68.64 40.159
856 6 | -12.101 -472 21 4376 -65.77 46.024
857 7 -11.964 -2.922 8.667 -3.231 13.016 TB.535
858 8 -11.963 -3.006 B.678 -3.231 128 463 116.325
859 9 -7.409 22349 | -15.095 -86.429 86.034 -29933
360 10 | 7408 | 22308 | -15091 | -86.429 116.653 m

€2 Member Section Forces (By Combination) E‘E|

Sections ] Maximume | End Reactions |

m m Member Label | 5...| Axiallk] | yShea.. | zShea... | Torquelk-in] v-y Momentk-in] z-Z Momentk-in]
871 11289 1| 6162 | 8025 | 242 1702 90,939 mj
872 2 -6.162 -8.041 242 -1.792 -70.502 -216.68
873 3 -6.162 -3.07 2419 -1.792 -50.07 -148.695
874 4 -6.207 -9.326 2907 -11.97 -25.745 72334
a75 Ll -6.206 -9.398 2909 -11.97 -1.187 6.721
B76 6 -6.206 -9.479 291 -11.97 23384 86.423
877 7 -6.205 -9.559 2915 -11.97 47.979 166.805
878 8 -6.205 -9.623 2918 -11.97 72602 247 803
879 9 038 44 323 | -21.353 -292 481 128.105 324178
8380 10 038 443 -21.353 -292.481 -52.21 -40.998 T‘




Input Parameters @

SECTION
Material [A1085 HSS . ield Stress Fy (ksi) [ 50 |
Section:
[AS5EXEX1/Z |
Area Ag (in?) | 12400 Heighth (in} | 2.00
Diameter D (in) | MiA
Section Modulus Sy (in) | 25.2000
Yertical Horizontal Section Modulus 5, (in®) | 21.9000

FACTORED LOADS - Axial: Tens.{+) Comp.(-}, Moment: CW({+) CCW (-}

Axial Left (kip) 74 Axial Rightikip)
Moment Left (kip-in) 329.8 Moment Rightikip-in}
PointLoad (kip) [ |
Schematic @
=30 kip-in
¥ 1 Y240
365 kip-in

1

¥
g

130

Tensile Strength Fyy (ksi)

Width b (in)
Thickne=szt (in}
Plastic Modulus Zy (in%}

Plastic Modulus Z,, (in%)

6.2

-284.5

-

.5 Kip-in

6.00
0.500
322000

96 4000
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Input Parameters @

Chord Branch A

SECTION
Material [A1085 HSS Yield Stress Fy (ksi) [ 50 | Tensile Strength Fy (ksi) [ 85 |
Section;
[HS56X6X5/16 =
Area Ag (i) | BETD Heighth (in} | &.00 Width b (in) | 5.00
Diameter D (in} NAA Thickne=s t {in} I_ZI-.‘S'1_3
Section Modulus S, (n) | 121000 Plastic Modulus Zx (in”) | 145000
Vertical  Horizontal Section Modulus 5, (in®} | 12.1000 Plastic Modulus Z, (in®) | 14.5000
GEOMETRY
Branch Angle & (deg)

FACTORED LOADS - Axial: Tens.(+) Comp.(-), Moment: CW(+) CCW {-)

Axial (kip) [ 212

In-Plane Moment fkip<in} | -30 Out-of-Plane Moment (kip-in) [__ 365 |
Schematic @
=30 Kip-in
¥ Y12k
365 Kip-in

CW WD D

329.8 kip-in ' -284 5 Kip-in
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Results @

Connection OK

Branch A
Total Factored Axial Load Pr=-21.2 kip

-Y-Connection - 100%

—Factored Axial Load (Y) Pr=-21.2 kip

—Factored Axial Load Capacity (Y) Pc = 309.2 kip

Axial Load Interaction = 0.069

Factored In-Plane Moment Mrip = -30 kip-in

Factored In-FPlane Moment Capacity Mcip = 652.5 kip-in
In-Plane Moment Interaction = 0.046

Factored Out-of-FPlane Moment Mrop = 365 kip-in

Factored Out-of-FPlane Moment Capacity Mcop = 652.5 kip-in
Cut-of-Plane Moment Interaction = 0.559

Axial/Moment INTERACTION = 0.674

OVERALL INTERACTION - 0.674
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Avantech by SMV

TSCR Process Enclosure date 5/19

job no.

Hanford checked

End Frame Knee Joint date 39001

END FRAME KNEE JOINTS - DESIGN FORCES WITH OVERSTRENGTH FACTOR

HSSEX6X)%
ROOF BEAM

+1=17.4 in—kips
V=2 8 kips

SE 3= =4015 n-kips
\'“ V=137 kips P=3.9 kips

Mz=383.9 in—kips
F=1/.49 kips
ROOF KNEE JOINT

F=51.4 kips
Aﬁ Mz=654.9 in—kips

HSSBX6X1,/2 SKID
BASE

HS56X6X1/2 COL

HSSEX6X1,/2 COL

V=16.6_ kips*

=t

-~ —re—— ) Mz=42B.4 in—kips
P=30.1 kips

€ JOINT

+[=292.5 in—kips

*\=46.7 kips

+=FROM TUBE FRAMING INTO
JOINT QUT OF PLANE

BASE KNEE JOINT

FORCES BASED ON RISA RUN
R12-MAJOR FRAMING-0V5-LC73-5-11-19
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TSCR Process Enclosure date 5/19
Hanford checked job no.
End Frame Knee Joint date

39001

From CIDECT Design Guide 3, Page 67

Saction A-A Saction B-B

a=1
600 TN

Detail E !

:gA;r Detail F

Detail D

la} (L}

Figure 5.8 — Details of RHS knee joints
{a) Unstiffened
(b) With a transverse stiffening plate

Mang et al. (1280) recommend that these joints be designed based on the following requirements
for both members:

M
N

D
N

+ = (with1=1 or 2, see figure 5.8) 5.16

pli pli

where:

Ngi; = axial yield capacity of a member, either in compression or tension as applicable.

Mpii = plastic moment capacity of member i

o = a stress reduction factor, which can be taken as 1.0 for mitred joints with stiffening plates.

For the mitred joints without stiffening plates, o 15 a function of the cross sectional
parameters as shown in figures 5.9 and 5.10.




client Avantech by SMV sheet no.
. 135
project TSCR Process Enclosure date 5/19
location Hanford checked job no.
subject End Frame Knee Joint date 39001
: : —
De:su;n Wall Mominal Area, A | 5 . 2 [alsAieiy] Surface
Shape Thickness, t Wt bt ht 1 C Area
in. Ib/ft in.? in.* in.* i, in.? in.* in.? 2/
HS56X6X5,/8 0.625 4230 12.4 600 6.00 574 19.1 215 243 995 3532 182
X1/ 0.500 35.24 10.4 B.40 £.40 50.5 16.8 2.20 0.9 B5.6 29.8 1.86
%3/8 0.375 2748 8.08 12.8 12.8 416 13.9 227 16.8 63.5 235 1.89
X516 0.313 23.34 6.87 1E.0 1.0 3E.3 12.1 2.30 145 £5.0 20.1 1.91
®1/4 0.250 19.02 5.59 20.8 20.8 30.3 10.1 233 119 48,5 165 193
¥3/15 0,188 14.53 4.28 28.7 287 238 7.93 235 9.26 37.5 12.7 1.95

ASTM A1085 Fy=  50.00 ksi
A= 10.40in2
NpL1= 520.00 kips HSS6x6x1/2 Axial Yield Capacity

Z 20.90in3
Mp 1= 1045.00 in-kip HSS6x6x1/2 Moment Capacity

Nq= 51.40 kips Max Axial Load
M= 654.90 in-kip Max Moment

N4/NpLq + My/Mp 4 = 0.73 OK <=1 FOR MITRED JOINT

Mang et al. (1280) recommend that these joints be designed based on the following requirements
for both members:
Ni M-,

+
]"\'.

N = (with 1= 1 or 2, see figure 5.8) 5.16
pli

pli

where:

Ngi; = axial yield capacity of a member, either in compression or tension as applicable.

Mpii = plastic moment capacity of member i

o = a stress reduction factor, which can be taken as 1.0 for mitred joints with stiffening plates.
For the mitred joints without stiffening plates, o 15 a function of the cross sectional
parameters as shown in figures 5.9 and 5.10.
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ROOF TYPICAL PLATE THICKNESS
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ROOF LINER PLATES
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WALL LINER PLATES

Discussion: The Process Enclosure contains inner wall liner plates for spray containment. These plates will be
subjected to shear forces during a seismic event. The inner wall liner plates, including major penetrations, have
compared to the theoretical buckling stress of the plate sections. The theoretical plate shear buckling stresses
can be calculated per Reference 7 and as shown on the following pages. Stiffeners will be added to the liner

been added to the Risa 3D Model of the Process Enclosure, as shown below. The Risa 3D model with plates will
plates as required to prevent buckling. See analysis pages for added stiffeners.

be analyzed to determine maximum shear and Von-Mises stresses. An Envelope Analyis using Load
Combinations 250-277 with Overstrength Factor will be performed. The worst case shear stresses will be

WALL TYPICAL PLATE THICKNESS




PROCESS ENCLOSURE - LINER PLATE ANALYSIS

PER REFERENCE 7, SSRC GUIDE 2009 - CHAPTER 4

4.2.1 Uniform Compression

Long Rectangular Plates. In 1891, Bryan (1891) presented the analysis of the elastic critical
stress for a rectangular plate simply supported along all edges and subjected to a uniform
longitudinal compressive stress. The elastic critical stress of a long plate segment is determined
by the plate width-to-thickness ratio b/, by the restraint conditions along the longitudinal
boundaries, and by the elastic material properties (elastic modulus, E, and Poisson’s ratio v). The

elastic critical stress, o, is expressed as

n’E
o.=K 2 2
‘ 12(1=v7)(h/t)
in which k is a plate buckling coefficient determined by a theoretical critical-load analysis; k is a
function of plate geometry and boundary conditions such as those shown in Fig. 4.2.

(4.1)

4.2.3 Shear

When a plate is subjected to edge shear stresses as shown in Fig. 4.6, it is said to be in a state of
pure shear. The critical shear buckling stress can be obtained by substituting t. and k;, for #. and
k in Eq. 4.1, in which k; is the buckling coefficient for shear buckling stress. Critical stress
coefficients, k., for plates subjected to pure shear have been evaluated for three conditions of
edge support. In Fig. 4.9 these are plotted with the side b, as used in Eq. 4.1, always assumed to
be shorter than side a. Thus « is always greater than 1 and by plotting k. in terms of 1/a, the
complete range of k. can be shown and the magnitude of &, remains manageable for small values
of a. However, for application to plate-girder design it is convenient to define b (or /1 in plate-
girder applications) as the vertical dimension of the plate-girder web for a horizontal girder.
Then a may be greater or less than unity and empirical formulas for k; together with source data
are as follows:

Plate Simplv Supported on Four Edges. Solutions developed by Timoshenko (1910), Bergmann
and Reissner (1932), and Seydel (1933) are approximated by Eqs. 4.3a and 4.3b, in which a =

a’b:

5 4.3a
4004 22Y  prasct fa

k, = “
4.3b
5.34+4'c:0 for e =1 { )

2

e e e
b |
bl | Thickness =t ba=1
| t
-ﬂ-rﬁ—ﬂ—ﬂ—a-ﬂ—'--‘ﬂ'-“i— ‘ﬂ-l

re T

()
Fig. 4.0 Plate buckling coefficients for plates in pure shear. (Side b is the short side.)

Plate Clamped on Fouwr Edges. In 1924, Southwell and Skan obtained &, = 8.98 for the case of
the infinitely long rectangular plate with clamped edges. For the finite-length rectangular plate
with clamped edges, Moheit (1939) obtained

4.4a
5.6+ ﬁ fora=1 ( )

k= 2
! 5.6 (4.4b)

for e =1

Sample Calculation - Process Enclosure Liner Plate Theoretical Shear Buckling Stress

Elastic critical stress: cc=k(nZE/ 12(1-v?)(b/t)?) SSRC Guide Eqn. (4.1)

length,a=| 82.00in
width, b =| 58.00in
thickness, t=/ 0.125in 0.250in

a=a/b 141
17 = 3.141593
E = 29000 ksi
v = 0.3
For a plate fixed on four edges:
ke=5.6+(8.98/0°)= NA  foro<=1 Eqn (4.4a)
kg =8.98+(5.6/0°) = 1178 foro >=1 Eqn (4.4b)

k. (fixed)=| 11.78
o.= 143ksi For0.125in Pl
O.=| 5.74ksi For0.250in Pl
For a plate simply supported on four edges:
ko = 4.00+(5.34/0") = NA  foro<=1 Eqn (4.3a)
ke = 5.34+(4.00/0°) = 7.34  for o >=1 Eqn (4.3b)
ke (SS)=  7.34
o.= 0.89ksi For0.125in Pl
Oo.=| 3.57ksi For0.250in Pl

137




Risa 3D Load Combinations

PROCESS ENCLOSURE - LINER PLATE ANALYSIS

250 LOAD COMBIMATIONS FOR PLATE BUCKLIMG AMALYSIS (|

251 Seismic Strength Comb with Overstrength Factor O

252 ASCE Strength 5 (os-a) ¥ DL 1.2 Sps*DL 2 ELX 2 LL 5 LLS 1 3L 2 SLM 2

253 ASCE Strength 5 (os-b) I+ Y DL 1.2 Sps*DL 2 ELZ 2 LL 5 LLS 1 sL 2 SLM 2

254 ASCE Strength 5 (os-c) Y DL 1.2 Sps*0DL 2 ELX -2 LL 5 LLS 1 SL 2 SLM 2

255 ASCE Strength 5 {os-d) Y DL 1.2 Spe*DL 2 ELZ -2 LL 5 LLS 1 3L 2 SLM 2

256 ASCE Strength 7 (os-a) ¥ DL 8 Sps*DL -2 ELX 2

257 ASCE Strength 7 (0s-b) [+ ¥ DL 8 Sps*0OL -2 ELZ 2

258 ASCE Strength 7 (os-c) Y DL ke Spe*DL -2 ELX -2

259 ASCE Strength ¥ (os-d) Y DL 8 Spe*DL -2 ELZ -2

260 O

261 Orthog Seismic Strength Comb with Overstrength O

262 ASCE Strength 5 (os-a) Y DL 1.2 Sps*DL 2 ELX 2 ELZ B LL 25 LLS 1 SL 2 SLM 2
263 ASCE Strength 5 (os-b) Y DL 1.2 Sps*DL 2 ELS 2 ELX i3] LL 5 LLS 1 L 2 SLM 2
264 ASCE Strength 5 (os-c) ¥ DL 1.2 Spe*DL 2 ELX 2 ELZ -G LL 5 LLS 1 Sl 2 SLM 2
265 ASCE Strength 5 (os-d) [+ ¥ DL 1.2 Sps*DL 2 ELZ 2 ELX -G LL 5 LLS 1 Sl 2 SLM 2
266 ASCE Strength 5 (os-2) Y DL 1.2 Spe*DL 2 ELX -2 ELZ -6 LL 5 LLS 1 SL 2 SLM 2
267 ASCE Strength 5 (os-f) Y DL 1.2 Sps*DL 2 ELS -2 ELX -G LL 5 LLS 1 3L 2 SLM 2
268 ASCE Strength 5 (os-g) ¥ DL 1.2 Spe*DL 2 ELX -2 ELZ i3] LL 5 LLS 1 Sl 2 SLM 2
269 ASCE Strength 5 (o0s-h) [+ ¥ DL 1.2 Sps*OL 2 ELZ -2 ELX 5] LL 5 LLS 1 Sl 2 SLM 2
270 ASCE Strength 7 (os-a) Y DL ke Sps*DL -2 ELX 2 ELZ B

271 ASCE Strength 7 (os-b) Y DL A Sps*DL -2 ELZ 2 ELX 5]

272 ASCE Strength 7 (os-c) ¥ DL 8 Spe*DL -2 ELX 2 ELZ -G

273 ASCE Strength 7 (os-d) [+ ¥ DL 8 Sps*DL -2 ELZ 2 ELX -6

274 ASCE Strength 7 (os-2) ¥ DL 8 Sps*0L -2 ELX -2 ELZ -6

275 ASCE Strength 7 (os-f) Y DL A Sps*DL -2 ELZ -2 ELX -6

276 ASCE Strength ¥ {os-g) ¥ DL 8 Spe*DL -2 ELX -2 ELZ i3]

277 ASCE Strength 7 (os-h) [+ ¥ DL 8 Sps*OL -2 ELZ -2 ELX B

e
(..
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PROCESS ENCLOSURE - LINER PLATE ANALYSIS -RISA 3D LC 265 - ORTHOGONAL SEISMIC WITH "+Z" DIRECTION PRIMARY
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PROCESS ENCLOSURE - LINER PLATE ANALYSIS -RISA 3D LC 264 - ORTHOGONAL SEISMIC WITH "+X" DIRECTION PRIMARY
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Front View Inner Skin Plates - Maximum Stresses with Overstrength Factor

i

S

il
T

HSS56X6X1_2 A1085

HESB6XEX1_2 A1085

HESEXEX1 _2 A1085

SEXEX5_1BA1085

HS556X6X5 16A1085

HESEXEXS_16A1085

HESEXEXA_16A1085

HS58X6X1_2A1085

HESEXEXS 168A1085

HSS56X6X1_2 A1085

SEXEX5_168A1085

HS56X6X5_16A1085

0,59.42 0(in

HSSEXEX5_16A1085

HSSEXEXA_16A1085

HSSEXEX1_241085

HSSEXEXS 1641085

Flate
Tau Top
Esi
{LC 264 )
T.29
6.56
5.83

5.1
437
3.64
291
218
1.45
T2
-01

Flate
Von Mises Top
fesi
{LC 2684 )
12.9
11.8
10.3

9
7.7
8.4
5.1
3.8
2.5
1.2
-1

141
L3X3N4
Lo L o
= = =
2 z =
izl = HSSEKEKS T6AT085 "
= = =
= == 28
[L=] [im] (L]
o 175} o
[} w2 w
T i T
P4 oz
o
ot
L]
bt
(o]
=
© Plate Principal Stresses (By Combination) =5 Eom ==
El E| B Plate Label Loc Sigmai[ksi] Sigma2{ksi] | Tau Max]... Anglefrad] | Von Mises[ksi]
% 264 P4B8654 T 9688 -8.435 -515 15.707 ﬂ
2 B 9.693 -8.314 9.004 -.509 15.61
3 264 P4671 T 12166 -2.796 7.481 1.136 137749
4 B 12166 -2.796 7.481 1.136 13779
€D Plate Principal Stresses (By Combination) =S
E E| i Plate Label Loc Sigmaifksi] Sigma2ksi] | Tau Max].. Angle[rad] Von Mises[ksi]
k3 264 P46654 T 9.688 -8.435 9.061 -515 s
Z B 9.693 -8.314 9.004 -.508 15.61
3 264 P4660B T 14.65 533 7.059 .oog 14.391
4 B 14.65 :533 7.059 006 14.391




Front View Inner Skin Plates
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Plates - Theoretical Shear Buckling Stresses

Stiffener
Plate No. Length, a Width, b Ks (fixed) o (fixed
Thickness & o Vo ( ) ol ) Spacing
1 0.120 67.875 47.750 | 1.421 0.70 11.75 1.95 ksi 18X18
2 0.120 67.875 | 63.875 1.063 0.94 13.94 1.29 ksi 18X18
3 0.120 50.125 133.875 0.374 2.67 69.66 1.47 ksi 18X18
4 0.120 93.875 | 37.625 | 2.495 0.40 9.88 2.63 ksi 18X18
15 0.120 67.875 15.875 14.276 0.23 9.29 13.91 ksi 18X18
Stiff Spacing = 0.120 18.000 18.000 ' 1.000 1.00 14.58 | 16.98 ksi |Stiffener Spacing to Prevent Buckling
@ Plate Principal Stresses (By Combination) || =]
E E| b Plate Label Loc Sigmai[ksi] SigmaZiksi] | Tau Max].. Anglefrad] Von Mises[ksi]
1 [264 P46E5A T 9658 -5.435 -515 15.707 i]
2 B 9693 B34 9.004 509 15.61
3 264 P4671 T 12166 -2.706 7 481 1136 13779
4 B 12166 2796 7481 1436 13779
€9 Plate Principal Stresses (By Comibination) = =
[€] ] L.| PiateLabel Loc | sigmatiks] | Sigma2iksi] | TauMax]. | Anglefrad] | Yon Mises[ksi]
1 [254 P4G65A T 0,668 5435 9.061 ~515
2 B 9603 5314 9.004 —509 15.61
3 |o64 P4G60D T 14 65 533 7059 006 14391
4 B 1465 533 7.059 006 14391

25 | |SHEET METAL. 30-3/8" x 37-7/8" X Il GAUGE. C.5. ASTM AION TYPE B 2
24 | 1 |ZEE SE TEm 24 DETAIL ON SHT. 30 ASTM AION TYPE B 2
23 | |SHEET METAL, 43-7/8" ¥ 41-3/8" ¥ | GAUGE. C.5. ASTM AIOH TYPE B 2
22 | 1 |5 SEE iTEm 22 DETAIL ON ST. 30 ASTM AION TYPE B 2
2l 2 |SHEET METAL, 54-3/8" ¥ 37-7/8" ¥ Il GAUGE. C.5. ASTM AION TYPE B 2
20 2 |SHEET METAL., 43-7/8" X 37-7/8" X I GAUGE. C.5. ASTM AIOH TYPE B 2
=] | |SHEET METAL, 18-3/8" X 9-T/8" X I GAUGE. C.5. ASTM AIDH TYFE B 2
18 | |SHEET METAL, 29-3/B" X B-I/8" ¥ Il GAUGE, C.5. ASTM AION TYPE B 2
I7T | |SHEET METAL, €0-1/2" % 8-1/8" X || GAUGE, C.5. ASTM AION TYPE B 2
I& | |SHEET METAL. 43" X 8-1/8" X Il GAUGE. C.S. ASTM AIOH TYPE B 2
15 I |SHEET METAL., &7-7/8 X I15-T/8" ¥ I GAUGE., C.5. ASTM AIDH TYPE B 2
14 I @EETTEETSL&E%—AT“{;:& %ﬁ—ﬁf%‘l' X Il GAUGE. C.5.. ASTM AIOH TYPE B 2
o | R R e mar s | smanres | 2
12 2 |SHEET METAL. &7-7/8" ¥ 63-3/8" X N GAUGE, C.S. ASTM AION TYPE B 2
Il | |SHEET METAL. 60-1/2" X 37-7/8" X Il GAUGE, C.S. ASTM AION TYPE B 2
[n] 2 |SHEET METAL, 54-3s8" X 41-5/8" X 1| GAUGE, C.S. ASTM AION TYPE B 2
9 | |SHEET METAL, lIl4-3/4" X 1-3/8" X N GAUGE. C.S. ASTM AION TYPE B 2
8 1 @EETTE"ETQ‘LL{ng.wa.fT'.E’% X Il GAUGE, C.S.. ASTM AI0H TYPE B 2
7 | |SHEET METAL., 60-I/2" X 4I-3/8" X Il GAUGE, C.S. ASTM AION TYPE B 2
B I |SHEET METAL, 130-3/8" X 10-5/8" X I GAUGE, C.S. ASTM AION TYPE B 2
5 | |SHEET METAL., 43-7/8" X 41-3-8" X I GAUGE. C.S. ASTM AION TYPE B 2
4 | |SHEET METAL, 93-7/B" X 37-5/8" X I GAUGE, C.S. ASTM AION TYPE B 2
3 | |SHEET METAL, I33-T/B" X 50-I/8" % Il GAUGE, C.S. ASTM AION TYPE B 2
2 | T T i s | asaoi s | 2
| | |SHEET METAL, &7-7/B" X 4T7-3/4" X Il GAUGE, C.5) ASTM AION TYPE B 2
ITEM | QTY [DESCRIPTION SPEC AND/OR PART NO |WRPS QL

TR

Na v

1472




Back View Lower Half Inner Skin Plates - Maximum Stresses

5.

HSSEXEX1 2 A108

143
2 2
b
o
s
=
wl
(]
I
HS
z 2
= I
2| W
5
e
9
288
N e N e
HS56X6X1_2 A1085
o e i FPlate
o = = Tau Top — ,
2 2 = i @ Plate Principal Stresses (By Combination) = |
2 e E 285 ) b Plate Label i Si ksi Si 2[ksi] | Tau Max]... Angl Von Mi ksi
SSEX6X5_16A10BHISSEX6XE_16A10HREE6X6X5_16A1085HSS6X6XE_16A1085 | HSSEX6X5_16A1085™ | HSSEX6X5_16A1 a ee i | IV L Paeoeel | oo Sgmatlol | Semerhol % e e
= 2 = B 2 = 3 : ' ' ' B9 |}
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% % = = :-: = = 9.3 3 [265 P2386 T ~1.028 8.0 5.492 218 17.52
1 % % : :| % ;| HSSEX6XS _16A1085 ‘_I 8.1 4 B -1.026 -18.01 2.492 218 17.52
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w w w K
> > o2 2.7
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| HSSEXEX5_ 16AT085 ;s 7 e
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< @ & © o & w = g 3 B 3.242 -15.042 9.142 213 16.898
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Back View Lower Half Inner Skin Plates
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/ L] 25 | |SHEET METAL. 30-3/8" X 37-7/8" X I GAUGE. C.S. ASTM AION TYPE B 2
§ 2 | [P R AN ST | aswaoi e |
23 | 1| |SHEET METAL. 43-7/8" X 4I-3/8" X || GAUGE. C.5.| ASTM AIOI TYPE B 2
22 | 1 |57 GEE T 22 DETAIL ON SHT. 30 ASTM AION TYPE B 2
@ 21 2 SHEET METAL. 54-3/8" ¥ 37-7/8" X | GAUGE. C.5. ASTM AION TYPE B 2
20 2 |SHEET METAL. 43-7/8" ¥ 37-7/8" X | GAUGE, C.S. ASTM AI00 TYPE B 2
20V QUTLET 12 | |SHEET METAL, 16-3/8" X 9-7/8" X Il GAUGE. C.S. ASTM 8101 TYPE B 2
18 1 SHEET METAL, 29-3/8" X B-I1/8" X Il GAUGE, C.S. ASTM AIQH TYPE B 2
- 17 1 SHEET METAL. 40-1/2" % 8-1/8" X | GAUGE. C.5. ASTM AI0N TYPE B 2
15 | |SHEET METAL. 43" % 8-1/8" X N GAUGE. C.S. ASTM 2100 TYPE B 2
15 | |SHEET METAL, &7-T/8 X I5-T/8" X I GAUGE. C.S. ASTM AION TYPE B 2
B | 1 3T TTeM D eTAIL O T e ASTM AION TYPE B 2
12 2 |SHEET METAL, &7-7/B" X &3-3/8" X NI GAUGE, C.S. ASTM AION TYPE B 2
1l | [SHEET METAL. 60-1/2" x 37-7/8" X I GAUGE. C.5. ASTM AION TYPE B 2
(8] 2 |SHEET METAL, 54-3-8" x 41-5/8" ¥ || GAUGE, C.S. ASTM AION TYPE B 2
- @ 9 1 SHEET METAL, 14-3/4" ¥ I-3/8" X N GAUGE, C.S. ASTM AIQN TYPE B 2
7 8 | 1 |SHEET METAL, 60-I/2° X 41°3/8" X Il GAUGE. C.S..|  ASTM aION TYPE B 2
T 1 SHEET METAL, 60-1/2" X 4I-3/8" X Il| GAUGE, C.S. ASTM Al TYPE B 2
6 1 SHEET METAL, 130-3/8" X 10-5/8" X 1| GAUGE, C.S. ASTM AION TYPE B 2
5 | [SHEET METAL. 43-7/8" X 41-3/8" X I GAUGE. C.S. ASTM AIOH TYPE B 2
T 4 | |SHEET METAL, 93-7/8" x 37-5/8" X || GAUGE, C.S. ASTM AION TYPE B 2
T 3 1 SHEET METAL, I133-7/8" X S0-1/8" X Il GAUGE, C.S. ASTM AION TYPE B 2
> ‘ 2 | e T Bun e | asman e |
a {L I 1 SHEET METAL, &7-T/8" X 47-3/4" X Il GAUGE, C.S5 ASTM AIQN TYPE B Z2
o ITEM | QTY [DESCRIPTION SPEC AND/OR PART NO |WRPS QL
EE t E 55 E '_I ES! EE HH,‘_’ I EEEE E 35 I |_| AT TarTvrar oman
BACK WIEW
@ Plate Principal Stresses (By Combination) |?|
Plates - Theoretical Shear Buckling Stresses E |I| L Plate Label Loc Sigmaiiksi] SigmaZziksi] | Tau Max]... Anglelrad] Von Mises[ksi]
Stiff 1 265 P2862 T 3242 -15.042 213 16.888 ij
. . . ITrrener =
Plate No. ) Length,a Width,b, o 1/ Ks (fixed) | o. (fixed) ) 2 = Lt S S EiL ) o
Thickness Spacing 3 [265 P2536 T -1.026 -18.01 8.402 218 17.52
4 B -1.026 -18.01 54892 218 17.52
6 0.120 130.375 10.625 12.27 0.08 9.02 30.15 ksi |Not Reqd
8 0.120 60.500 41.375 1.46 0.68 11.60 2.56 ksi |16" Ea Wa
- y €2 Plate Principal Stresses (By Combination) [ [ B[]
9 0.120 114.750 | 11.375 | 10.09 0.10 9.04 26.36 ksi 'Not Reqd W] L.| Piatetavel | Loc | sigmatiksi | Sigma2iksi} | TauMaxq.. | Anglefrad] | von Misesiksi]
12 Lower 0.120 67.875 63.375 1.07 0.93 13.86 1.30 ksi 16" Ea Way 1 265 P2836 T -1.026 -18.01 5.492 218 -
. 2 B -1.026 -15.01 5492 218 1752
16 0.120 43.000 8.125 5.29 0.19 9.18 52.48 kS! Not Reqd 5 565 B = CETT 50 BV 513 26 292 -
17 0.120 40.500 8.125 4,98 0.20 9.21 52.63 ksi |Not Reqd 4 B 3040 15.042 9142 213 16.808 +
18 0.120 29.375 8.125 3.62 0.28 9.41 53.79 ksi |Not Reqd :
=
19 0.120 16.375 9.875 1.66 0.60 11.02 42.64 ksi Not Reqd =
&
X
HS
Stiff Spacing = 0.120 16.000 16.000 1.00 1.00 14.58 21.50 ksi Z F
= e
Stiffener Spacing to Prevent Buckling g 3
-t
&
et
=
288

z




Back View Upper Half Inner Skin Plates - Maximum Stresses
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o
oo
=
2
HSSEXEXS_16A1085™ HSS56X6X5_16A1085
<
Lyl {in]
=] =
= ]
(] I
par
[i=]
¢
(=]
w
2
rhads HSSEXEX5_ 1641085
=] = =
S =
= S HSSE6K3X4 &
=t
&
3
- A A A H3SBX3X4
HS56X6X1_2 A1085
€5 Plate Principal Stresses (By Combination) [~
g E| II| i Plate Label Loc Sigmaifksi] Sigma2[ksi] | Tau Max]... Anglefrad] Von Mises[ksi]
= % 266 P1628 T 1.143 -4792 -512 5.455 é]
3] 2 B 1.143 -4.792 2968 -512 5455
— ~— 3 266 P1G21 T 1.902 -3.96 2.931 -588 5.18
i P 4 B 1,902 396 2931 “588 518
el £ == — = == = e === o
[1e] o
W w3
W w3
r I
HSS8XEX1 1 2A1085
T T T T T
HS56X6X1_2 A1085
Flat ) ) - . i
e r-,1i:.:; - € Plate Principal Stresses (By Combination) ==
ksi E E| e Plate Label Loc Sigmaiksi] Sigma2[ksi] | Tau Max]... Anglelrad] Von Mises[ksi]
N ,. e + 266 P1628 T 1.143 -4.792 2.968 -512 =
{ LC 266 )
2 B 1.143 -4.792 2968 -512 5.455
3 266 P1627 T 513 -5.091 2802 -.38 5.365
4 B 513 -5.081 2802 -.38 5.365

m
=1
=X
L]
>¢
o
>
o
L]
o
I

HSSEX X




Back View Upper Half Inner Skin Plates

14

FEA E\ Y o \ =)
- 21
\—( \'\,} \—llj (%,) @ / 25 | 1 [SHEET METAL. 30-3/8" ¥ 37-7/8" X Il GAUGE. C.5.] ASTM AIOI TYFPE B 2
! : | ;s : =L])$ 2o | 1 [SETMEA SV N OB XNCAE | aswaci e | 2
4 3 : r f__..-f‘” WET T ﬁﬁ 23 | |SHEET METAL. 43-7/B" X 41-3/8" X Il GAUGE. C.S. ASTM AIOH TYPE B 2
\ \ \ / [ 2| | TR, EAT AR IR | sewaoiren |
2l 2 SHEET METAL., 54-3/8" X 37-7/B" X | GAUGE. C.5. ASTM AICN TYPE B 2
20 2 |SHEET METAL. 43-778" X 37-7/8" X I GAUGE. C.5. ASTM AI0N TYPE B 2
19 | |SHEET METAL. 16-3/8" X 9-T/8" X Il GAUGE. C.S. ASTM AIQN TYPE B 2
18 1 SHEET METAL, 29-3/8" X B-I/8" X Il GAUGE, C.S. ASTM AIQH TYPE B 2
@ I7 1 SHEET METAL. 40-1/2" ¥ B8-1/8" ¥ Il GAUGE, C.5, ASTM AIQH TYPE B 2
=] | |SHEET METAL. 43" ¥ 8-1/8" ¥ I GAUGE. C.S. ASTM AION TYPE B 2
120V QUTLET 15 1 SHEET METAL, &7-T/8 X 15-T/8" X Il GAUGE, C.5. ASTM AIQIH TYPE B 2
@0 omeT ot | i o | R R WS T | mwaorees |
Sy 1 L .
120V QUTLET @-_- - g2 12 2 SHEET METAL, &7-7/B" X B63-3/8" X Il GAUGE, C.5. ASTM AIOI TYPE B 2
@]____ @ " * I | |SHEET METAL. 60-1/2" X 37-7/8" X I GAUGE. C.5. ASTM AIQN TYPE B 2
N - T [[e] 2 SHEET METAL, 54-3/8" x 41-5/8" X || GAUGE, C.5. ASTM AIQIH TYPE B 2
[—30-12 [—ar-uE el 4 5 | |SHEET METAL. 114-3/4" X I-3/8" X Il GAUGE. C.S. ASTM AIOI TYPE B 2
i0- _"E]l - 344 L 5-'—'13 g | 4 |SESTMElAL el X Al SMOCIRGABESC- S| JASTHIVRION TYFEE 2
T 1 SHEET METAL. 60-1/2" X 41-3/8" X || GAUGE. C.S. ASTM AICIH TYPE B 2
C Tt 6 | |SHEET METAL. 130-3/8" X ID-5/8" X Il GAUGE, C.5.| ASTM AION TYPE B 2
I ” " C) |D| ’ . 5 | |SHEET METAL. 43-7/8" X 41-3/8" X | GAUGE. C.5.| ASTM AION TYPE B 2
— @ 4 | |SHEET METAL., 93-7/8" x 37-5/8" X Il GAUGE. C.S. ASTM AIQN TYPE B 2
j 3 1 SHEET METAL. 133-7/8" ¥ 50-1/8" X Il GAUGE, C.S. ASTM A0 TYPE B 2
|| O © © O ) 2 |1 [pETMEM ST e TG | enuaoee | 2
| | || 1 1 SHEET METAL. &7-7/8" X 47-3/4" ¥ || GAUGE. C.5. ASTM AICH TYPE B 2
ITEM | QTY |[DESCRIPTION SPEC AND/OR PART NO |WRPS QL
@ /} TRy Ta e e
Ll il I i I o L
EROCESS FNCI OSURE W/ INMER SKIN
BACK WIFW
Lo
oo
[ )
=
HSSEXEXS_16A1085 HSSEXE6X5_16A1085
Plates - Theoretical Shear Buckling Stresses w0 ﬁ
[ [{=]
. . . Stiffener = th
Plate No. ) Length,a Width,b o 1/a Ks (fixed) o, (fixed) . ~ 2
Thickness Spacing =
. oo
0.120 43.875 | 41.375  1.06 0.94 13.96 = 3.08ksi = 30x24 =
(73]
0.120 60.500 41.375 1.46 0.68 11.60 2.56 ksi 30x24 £ Ph?ia T
10 0.120 54.375 41.625 1.31 0.77 12.26 2.67 ksi 30x24 = = E =
= == =
11 0.120 60.500 37.875 1.60 0.63 11.17 2.94 ksi 30x24 Sl S| HSSEX3XK4 ™
. e
12 Upper 0.120 67.875 63.375 1.07 0.93 13.86 1.30 ksi 30x24 &
20 0.120 43.875 37.875 1.16 0.86 13.15 3.46 ksi 30x24 o HSS6EH3K4
21 0.120 54.375 37.875 1.44 0.70 11.70 3.08 ksi 30x24
23 0.120 43.875 30.375 1.44 0.69 11.66 4.77 ksi 30x24
24 0.120 41.375 30.375 1.36 0.73 12.00 4.91 ksi 30x24
25 0.120 37.875 30.375 1.25 0.80 12.58 5.15 ksi 30x24 .
€3 Plate Principal Stresses (By Combination) ||
. . : [4][®] L.| Platelabel Loc Sigmadlksil | Sigma2[ksi] | Tau Max[.. | Anglelrad] | Von Misesiksi]
Stiff Spacing = 0.120 30.000 24.000 | 1.25 0.80 12.56 8.23 ksi 1 [zes B1608 T 1143 4700 m 515 T i]
Stiffener Spacing to Prevent Buckling 2 B 1.143 -4792 2 968 -512 5.455
3 266 P1621 T 1.902 -3.96 2.931 -.588 518
4 B 1.902 -3.95 2931 - 588 518
€3 Plate Principal Stresses (By Combination) =N =
II| E| | Plate Label Loc Sigmaifksi] SigmaZlksi] | Tau Max].. Anglefrad] Von Mises[ksi]
1 266 P1628 T 1.143 -4, 7892 2968 -812 =
2 B 1.143 -4.792 2968 -512 5455
3 266 P1627 T 513 -5.091 2.802 -39 5.365
4 B 513 -5.091 2802 -39 5365

16




HSSEXEXE 16A1085
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HSS6XEXS_16A1085

H5S6X 34
HS553xX3x4 |
L
(o m]
=
- =
>¢: (=]
o —
2 3
& €
T HSS3x3x4 w0
(3]
I
HSSE6X3x¥4 Lhxd
PAEZHA
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Air Lock Inner Skin Plates - Maximum Stresses

€2 Plate Principal Stresses (By Combination)

@D L.

Plate Label

Loc

Sigmaitlksi]

Sigma2[ksi]

263

P4624A

7215

-16.927

7.215

-16.927

Tau Max] ..

12.071

Anglefrad]

E=nE=n

Won Mises[ksi]

2295

21.464

€3 Plate Principal Stresses (By Combination)

(4] i

Plate Label

Loc

Sigma1lksi]

Sigmaz[ksi]

Tau Max]...

Anglefrad]

263

P46244

7.215

-16.927

12.071

2295

2295

21.464

7215

-16.927

12.071

2.295

147

Von Mises]ksi]

263

P4644A

5.147

8.114

1.631

1.953

21.162

263

P46444

5.147

16114

11.621

1.853

21.162

R R N B

m| —|m|—

5131

-15.218

Flate
Tau Top
fsi

{LC 283 )
127
11.4
10.1
8.8
7.5
6.2
4.9
3.6
23
1
-3

11.674

1.952

21.253

i B L )

{|D|4|@ -

5131

-18.218

11.674

1.952

21253

Flate

Won Mises Top

Lt

{LC 263 )
22
19.8
176
15.4
13.2
11
8.2
8.6
4.4
2.2
o




Air Lock - Inner Skin Plates

AIRLOCK/PROCESS

4 AREA WALL
TvP. 4
TYP > TS [‘ r .

1 =
] . 1 | e ar— _ . .
S EIT O T = Plates - Theoretical Shear Buckling Stresses
AREA WALL ] ) . . Stiffener
® = L Plate No. |_, . Length,a = Width, b o /oo Ks(fixed) o (fixed) ,
a L, Thickness Spacing
TYP. .
Fifs i AL CNSCH SEEL; IR 13Top | 0.120 | 81.875 = 49.250 = 1.662 = 0.60  11.01  1.71ksi 16x16
B e ORIERELRR et 13Mid = 0.120 = 81.875 | 33.000 @ 2.481 | 0.40 9.89 3.43 ksi 16x16
SEE MNEMA ENCLOSURE — T [:l 13 Bot 0.120 81.875 59.750 1.370 0.73 11.96 1.26 ksi 16x16
TO AIRLOCK PIPE CHASE E ya .
DETAIL ON SHT. 3l U = 14 0.120 36.375 2.250 16.167 @ 0.06 9.00 671.09 ksi| Not Reqd
22 0.120 42.625 36.375 1.172 0.85 13.06 3.72 ksi 16x16
_\ i Stiff Spacing= 0.120 16.000 16.000 1.000 1.00 14.58 21.50 ksi
J I Stiffener Spacing to Prevent Buckling
=RI=) I = €D Plate Principal Stresses (By Combination) ==
R A e - gy —] [4][¥] L.| Piate Label Loc | Sigmailksi] | Sigma2[ksi] | TauMax[..| Anglefrad] | Von Mises[ksi]
T N @ 4 [262 P4B24A T 7.215 -16.927 2.295 21.464 i{
@) ™ — 5 B 7.215 -16.927 12.071 2,295 21.464
™ 3 |263 PAGA4A T 5147 5114 11631 1953 21162
' ™ 4 B 5131 18218 1674 1952 21253
Y
[ | ! z | € Plate Principal Stresses (By Combination) = |[- B3]
[@][»] L.| PiateLabel Loc Sigmai[ksi] Sigma2[ksi] | TauMax_ | Anglefrad] | Von Miseslksi]
1 [283 PAG24A T 7.215 -16.927 12.071 2.295
SECI EJE = AIRLOCK/PROCESS
ARER WALL 2 B 7.215 -16.927 12.071 2.295
(SHT. 2&]
R EE P4G44A T 5147 18,114 11,631 1.953 21.162
4 B 5.131 18.218 11674 1.952 21253
HISSGEXEXE_16A1085 - T T N T . T R
HSSEX3x4
25 | SHEET METAL. 30-3/8" X 37-7/8" X N GAUGE. C.S. ASTM AION TYPE B 2
SHEET METAL. 41-3/8" % 30-3/8" X I GAUGE.
24 I 1c.5.. SEE ITEM 24 DETAIL ON SHT. 30 ASTM AIOI TYPE B 2
23 | SHEET METAL., 43-T+8" X 41-3/78" X 1| GAUGE. C.5. ASTM AION TYPE B 2
SHEET METAL. 42-5/8" X 36-3/8" ¥ Il GAUGE,
22 | | |C.5.. SEE ITEM 22 DETAIL ON SHT. 30 ASTM AOI TYPE B z
2l 2 SHEET NETAL, 54-3-8" X 37-7/8" ¥ | GAUGE. .5, ASTM AION TYPE B 2
20 2 SHEET METAL. 43-7/8" ¥ 37-7/8" X I GAUGE. C.S. ASTM 20N TYPE B 2
12 | |SHEET METAL. 16-3/8" X 9-7/8" X Il GAUGE. C.S. ASTM AION TYPE B 2
HSS3K3x4 | 18 | |SHEET METAL, 29-3/8" X B-I/8" X Il GAUGE, C.S. ASTM AIOH TYPE B 2
g E g 1 SHEET METAL, 40-1/2" ¥ 8-1/8" ¥ II| GAUGE, C.5. ASTM AICN TYPE B 2
= Lo} =] | SHEET METAL. 43" ¥ 8-1/8" X N GAUGE. C.5. ASTM 2100 TYPE B 2
T -+ @ 5 | |SHEET METAL. &7-7/8 X I5-7/8" X Il GAUGE. C.5. ASTM AION TYPE B 2
2= e (= m m
o e SHEET METAL, 2-1/4" X 36-3/8" X Il GAUGE, C.S..
= e i 4 ' |SEE ITEM 14 DETAIL ON SHT. 31 ASTM AlOH TYPE B 2
(L] T i
> (73] = SHEET METAL. 135-T/8" X BI-T/8" ¥ I GALGE,
o 9] i 13 I |C.5.. SEE ITEM I3 DETAIL OM SHT. 3 ASTM AlOI TYFE B 2
e A H353K3x4 =] 2 2 |SHEET METAL. 67-7/8" X B3-3/8" X Il GAUGE., C.5.| ASTM AION TYPE B 2
% % Il | SHEET METAL. &0-1/2" ¥ 37-7/8" X I GAUGE. C.S. ASTM 20N TYPE B 2
HESEINA L oxoxdt I0 | 2 [SHEET METAL. 54-3/8" X 4-5/8" X Il GAUGE. C.S.| ASTM AION TYPE B 2
g 1 SHEET METAL, I4-374" ¥ 1-3/8" ¥ Il GAUGE, C.S. ASTM 4100 TYPE B 2
SHEET METAL, &0-1/2" X 41-3/8" ¥ 1| GAUGE, C.5..
8 I |2€E 1TEM 8 DETAIL ON SHT. 30 ASTM AIOH TYPE B 2
T 1 SHEET METAL, 60-1/2" x 41-3/8" ¥ || GAUGE, C.S. ASTM AIQH TYPE B 2
PATTRA 6 | |SHEET METAL. 130-3/8" X I0-5/8" X Il GAUGE, C.S.| ASTM AION TYPE B 2
5 | SHEET METAL. 43-7/8" X 41-378" X || GAUGE. C.5. ASTM AIOH TYPE B 2
4 | |SHEET METAL. 93-7/8" X 37-5/8" % Il GAUGE, C.S.| ASTM AIDI TYPE B 2
3 1 SHEET METAL, 133-T/8B" X S0-1/8" ¥ I GAUGE, C.5. ASTM 4IQH TYPE B 2
SHEET METAL, &7-T/B" ¥ B3-T/8" ¥ I GAUGE,
G | |C.5., SEE ITEM 2 DETAIL ON SHT. 30 ASTM AlOI TYPE B 2
1 1 SHEET METAL, &7-T/8" X 47-3/4" X Il GAUGE, C.S. ASTM AIQH TYPE B 2
HSS8XEX1_2A1085 ITEM | QTY [DESCRIPTION SPEC AND/OR PART NO |WRPS QL
R Tk T arrrsor i~




Roof Inner Skin Plates - Maximum Stresses

I B R

Lo o Lo o e o Lo R 1

s

Dl T T BT D T T T T4

149

=fFatx =tE ¥ o i)
=== | 2 2 = @1 ]
=== == = = = 3=
£ % ﬁ
=== == = = = = | HSSEX3X4A | =2 HEBEKIK4 - |
iy Lt i ' 'H' s ? Fut o Tr
=== == =[=]= P = = B n é
z|=]= K w1k = = = B T =
73]
R = R - - 2 HSBZKoK |7
€D Plate Principal Stresses (By Combination] =N =
HS56X6X1_2 A1085 [«][®] L. Piate Label Loc Sigmalksi] Sigma2[ksi] | TauMax..| Anglefrad] | Von Mises[ksi]
1 265 P161 T 3688 -3.599 =771 6.311 3
2 B 3.688 -3.5949 3.643 -771 6311
3 265 P42 T 3716 -3.57 3.643 -779 G.31
4 B 3.716 -3.57 3.643 -779 6.31
- Plate
= Tau Top
=X fesi
™ {LC 285)
= 11.7
-
oo 10.5
ﬁ 9.3
o
m 8.1
i & 6.9
BT
4.5
3.3
2.1
9
-3
HSS’EI-I’BI‘I_E A10BS @PB&‘!E P:int‘zpai?ﬁms (By Combination) = |@
EllIl b Plate Label Loc Sigmai[ksil Sigma2lksi] | Tau Max]... Anglefrad] Von Mises[ksil
4 265 P161 T 3.688 -3.599 3.643 =771 =
2 B 3688 -3.589 3.643 -7 6311
3 265 P148 T 2716 -3.57 3.643 -779 6.31
4 B 3716 -3.57 3.643 -778 6.31
Flate
Von Mises Top
fesi

HES56XEX1_2 A1085

{LC 265}

206
18.5
16.4
143
12.2
10.1
8
5.9
3.8
1F
-4




Roof View Inner Skin Plates

150

- — S T @1‘ ——_ T = — arb J?
o _
= GIEL @
® [ HSSEX3X4 | 5e HSSEXaNA - |
=< o 2=
[ 175) E
= T &
% HSS2xawg =
| \ L | \
é) (‘\E‘) é) L
g ® ®
PROCESS ENCI OSURE W/ IMNER SKIMN
P -2 5 L T R BETM 436
Plates - Theoretical Shear Buckling Stresses
. ) . Stiffener
Plate No. ) Length,a Width,b ¢ 1/o Ks (fixed) | o (fixed) ,
Thickness Spacing

7 0.120 59.500 @ 47.500 § 1.253 0.80 12.55 2.10 ksi 30x24

8 0.120 59.500 45.500 | 1.308 0.76 12.25 2.23 ksi 30x24

9 0.120 59.500 | 49.750 1.196  0.84 12.90  1.97ksi = 30x24

10 0.120 59.500 50.125  1.187 0.84 12.95 1.95 ksi 30x24

11 0.120 69.875 38.500 ' 1.815 0.55 10.68 2.72 ksi 30x24

PLATE. 45-1/2" X 29-1/4" X 178" THK., C.S.. s
'3 1 ! [sEE ITEM I3 DETAIL ON SHT. 30 e =
Stiff Spacing = 0.120 30.000 24.000 | 1.250 0.80 12.56 8.23 ksi | Stiffener Spacing to Prevent Buckling PLATE., 79-5/8" X I3-7/8" ¥ I/B" THK., C.S.,
12 | ' |SEE ITEM 12 DETAIL ON SHEET 30 ASTM A36 3
_ _ [ 3 |PLATE. 69-7/8" X 38-1/2" X V8" THK., C.5. ASTM AZE 2
€2 Plate Principal Stresses (By Combination) = || ) 0 | 2 [PLATE. 50-148" x 59-1/2" X I/8" THk., C.S. ASTM AZ6 2
pa
(4] [»] L. Flate Label Loc Sigmaiksi] Sigma2Zksil | TauMaxl.. | Anglefrad] | Yon Mises[ksi] 9 & |PLATE., 49-3/4" X 55-I/2" X I#8" THK., C.S. ASTM A36 2
1 265 F161 T 3.688 -3.589 -771 6.311 iJ =] 2 |PLATE. 59-1/2" % 45-1/2" ¥ /8" THK., C.S. ASTM A3E 2
2 B 3.688 -3.599 3.643 =771 6.3M1 T 2 |PLATE, 59-1/2" % 47-1/2" % /8" THK., C.5. ASTM A3G 2
5 265 P48 T 3716 357 1647 =779 5.3 & | |PLATE. 58" X 44-1/8" X I/8" THK., C.S. ASTM A3E 2
4 B 3716 -Z 5T 3643 770 631 5 | |PLATE. 79-5/8" X 74-5/8" ¥ 1/8" THK.. C.S. ASTM A3G 3
PLATE, 37-1#8" % &-1/8" X I/B" TH<,, C.S.,

— — 4 | ' ISEE ITEM 4 DETAIL ON SHT. 30 e A
€D Plate Principal Stresses (By Combination) |- E eS| 5 . |PLATE. 45-3/4" x 22-5/8" X I/8" THK.. C.S.. S — -
] [»] L. Flate Label Loc Sigmaiksi] Sigma2[ksi] | TauMax[... | Anglefrad] | Von Mises[ksi] SEE ITEM 3 DETAIL OM SHT. 30

1 265 P161 T 3.688 -3.589 3.643 =771 - 2 | PLATE. 5B ¥ 45-1/4" ¥ 1/8" THK.. C.S.. ASTM AZE 2 I
2 B 3.688 3.500 3.643 771 5.311 —— SEET'TE"" £ EET",‘_"‘! T ,,SHTL'K 2 ——

765 FEIS L] aahi 2 254 =7 el ITEM | QTY EELSCRE@'EEN > ° e SPEC ﬂ.NSthI;IR iim’ N WHF'E QL
4 B 3716 357 3.643 -779 6.31
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=L L i Plate Principal Stresses (B_',v Combination)
= -

Lo |- Sl

[4] L. FlateLabel Loc Sigmailksi] | Sigmaziksil ‘ Tau Max... | Anglefrad] | Yon Miseslksi] [¥] L.| Plate Label Loc | Sigmatiksil | Sigmazlksil | TauMax[.. | Anglefrad] ‘ on Mises[ksi}l
1 265 P3810 T 2.006 -15.101 854 16.198 = 1 65 P2210 T 2 006 15101 0553 Be4 -
2 B 2.006 -15.101 8.553 854 16.198 2 B 2.006 -15.101 8.553 854 16.198
E EEE P3800 T 3.474 -13.334 5.404 775 15.365 3 |z265 P3200 T 3.474 -13.334 8.404 778 15.368
4 B 3.474 -13.334 5.404 778 15.3658 4 B 3474 -13.334 8.404 778 15.368

Flate

Tau Top
Esi
{LC 265 )

1.7
10.5

9.3
2.1
8.9
5.7
4.5
3.3
2.1
9
-3

Flate

Von Mises Top
fesi
{LC 285)

208
18.5
16.4
14.3
12.2
10.1
2
5.9
3.8
1.7
-4
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Right Side - Inner Skin Plates

Plates - Theoretical Shear Buckling Stresses

Stiffener
Plate No. Length, Width, b Ks (fixed fixed
ate o Thickness ength, @ ! o Vot s (fixed) o ) Spacing
1 0.120 82.000 58.000 1.414 0.71 11.78 1.32 ksi 18x18
2 0.120 58.000 45.250 1.282 0.78 12.39 2.28 ksi 18x18
3 0.120 45.750 22.625 2.022 0.49 10.35 7.63 ksi 18x18
6 0.120 58.000 44.125 1.314 0.76 12.22 2.37 ksi 18x18
13 0.120 45.500 29.250 1.556 0.64 11.29 4,98 ksi 18x18
Stiff Spacing= 0.120 18.000 18.000 1.000 1.00 14.58 16.98 ksi
Stiffener Spacing to Prevent Buckling
'@ Plate Principal Stresses (By Combination) '

E E| L Flate Label Loc Sigmaiksi] SigmaZlksi] | Tau Max] . Anglefrad] Yon Mises[ksi]
1 265 P3810 T 2006 -15.101 854 16.198 iJ
2 B 2.006 -15.101 8553 854 16.193
3 |265 P3200 T 3474 -13.324 8.404 J78 15.268
4 B 3.474 -13.334 8.404 J7e 15.368
@F‘iate F’rfnc?pafgtrssa {B}réomhirmtion} E (=} .
E El L. Plate Label Loc Sigmaiksi] SigmaZksi] | Tau Max]... Anglerad] Yon Mises[ksi]
q 265 P3g10 T 2.006 -15.101 8.553 854 -
i B 2.006 -15.101 8.553 854 16.198
3 |[@65 P3800 T 3474 -13.334 8.404 T78 15.368
4 B 3.474 -13.334 g.404 TF78 15.368
PLATE, 45-1/2" X 29-1/4" X 178" THK., C.5., L
13 1 ' ISEE ITEM I3 DETAIL ON SHT. 30 AETH A6 <
PLATE. 79-5/8" % 19-7/8" % I/B" THK.., C.5..
12 | |SEE ITEM 12 DETAIL ON SHEET 30 ASTM A36 3
1 3 |PLATE. 69-7/8" ¥ 3B-1/2" X I/'B" THK., C.S. ASTM AZS 2
1o 2 |PLATE, 50-1/8" X 59-1/2" X 18" THK., C.5. ASTM A3E 2
9 & |PLATE. 49-3s/4" X 59-1/2" ¥ /8" THK., C.5. ASTM A36 2
8 2 |PLATE. 59-1/2" ¥ 45-1/2" % I/B" THK., C.5. ASTM A36 2
T 2 |PLATE, 59-1/2" X 47-1/2" ¥ I/8" THK., C.5. ASTM AZG 2
& | |PLATE. 58" x 44-1/8" x /8" THK., C.5. ASTM AZ6 2
5 | |PLATE. 79-5/8" ¥ T4-5/B" X |/8" THK.. C.S. ASTM A3G 3
PLATE. 37-1/8" ¥ &-1/8" X I¥B8" TH¢,.. C.S..
3 ' ISEE ITEM 4 DETAIL OM SHT. 30 ASTR. A3 3
PLATE. 45-374" ¥ 22-5/8" X /8" THK., C.5..
3 ' |SEE ITEM 3 DETAIL ON SHT. 30 ASTM A36 2
PLATE. 5B X 45-1/4" ¥ 18" THK.. C.S..
2 | ' [sEE ITEM 2 DETAIL ON SHT. 30 ASTM A3e S |
I | |PLATE. B2" % 58" ¥ 1/8" THK., C.5. ASTM A3G 2
ITEM| QTY [DESCRIPTION SPEC ANDSOR PART NO |WRPS QL
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Left Side Inner Skin Plates - Maximum Stresses

153
HSS6X6X1_2 A1085 HSS6X6X1_2 A1085
W3 o
s =
= =
(7] L}
-— W §
o = @ i
= > = 2
5 o = %
o e 2 T
o
P o
] ot
(7o) o
- o
o o
I 402, 70.56, 126.25 (in) I
HSESEE1_2 A10 HE5a8x8x1_2 A1
HSS8X6X1_2A1085 HSS8X6X1_2A1085
@ Plate Principal Stresses (By Combination) = =] © Plote Principal Str By Cormbination) ’?"E@ﬁ
[][¥] L.| PiateLabel Loe | somatlea] || sigmatksi ﬁﬁ” Mad..|| Anipelead] | Mon-MisESTksl] [@][¥] L.| Piatetanel | Loc | sigmaitiksil | Sigma2iksil | TauMax. | Anglefrad] | Von Misesiksi]
9 263 P4004 T 4752 -4.508 -773 8.02 ﬂ 1 252 BAD0A T 750 508 163 = o
7 B 4752 -4 508 463 -773 8.02 ) g 1752 T 153 773 8.02
I P4005 T 4.49 -4.407 4.449 - 767 7.705 3 [263 P4005 T 4.49 4,407 4,449 767 7705
4 B 4.49 -4.407 4.449 ~F67 7.705 4 B 449 -4.407 4449 767 7705
— — — — — — s — = —= = - =
Won Mises Top
Flate ki
Tau Top [ LC 283 )
ksi 33
{LC 283 18.8
12.F 17.8
11.4 15.4
10.1 13.2
8.8 1
7.5 BE
82 (]
4.9 4.4
3.8 29
23 a
1
-3
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Left Side - Inner Skin Plates

Plates - Theoretical Shear Buckling Stresses

Stiffener
Plate No. Length,a Width, b Ks (fixed) o, (fixed
Thickness 8 o Vot ( ) ol ) Spacing
4 0.120 37.125 6.125 6.061 0.16 9.13 91.88 ksi  Not Reqd
5 0.120 79.625 74.625 1.067 0.94 13.90 0.94 ksi 30x24
12 0.120 79.625 19.875 4.006 0.25 9.33 8.91 ksi 30x24
Stiff Spacing= 0.120 30.000 24.000 1.250 0.80 12.56 8.23 ksi
Stiffener Spacing to Prevent Buckling
'@ Plote Principal Stressas (By Combination) o ]
E El . Plate Label Loc Sigmaiksi] SigmaZksi] | Tau Max]... Anglefrad] Von Mises[ksi]
1 263 P4004 7 4752 -4 508 -773 8.02 ﬂ
2 B 4752 -4 508 463 ~F73 8.02
3  |253 P4005 T 4.49 -4.407 4.449 -T76T 7.705
4 B 4.49 -4 AQT 4.449 -T6T 7705
@ Plate Principal Stresses (By Combination) = @
E| E| Lo Plate Label Loc Sigmai[ksi] SigmaZiksi] | Tau Max[... Angle[rad] Von Miseslksi]
1 263 P4004 T 4752 -4 508 4 63 -773 -
2 B 4752 -4508 463 -773 g8.02
3 |263 P4005 T 4.49 -4 407 4 449 -T6T 77058
4 B 449 -4.407 4449 -J6T 7.705
PLATE, 45-1/2" X 29-1/4" X 18" THK., C.S.. L
3 [ ' |SEE ITEM 13 DETAIL ON SHT. 30 AETH A6 <
PLATE. 79-5/8" % 19-7/8" % I/B" THK.., C.5..
12 | |SEE ITEM 12 DETAIL ON SHEET 30 ASTM A36 3
Il 3 |PLATE, 62-7/8" X 3B-1/2" ¥ IB" THK., C.S. ASTM AZGE 2
[[n] 2 |PLATE, 50-1/8" X 59-1/2" X 18" THK., C.5. ASTM AZG 2
g & |PLATE. 49-3/4" X 53-1/2" % /8" THK., C.S. ASTM AZG 2
8 2 |PLATE. 59-1/2" ¥ 45-1/2" % I/B" THK., C.5. ASTM A36 2
7 2 |PLATE, 59-1/72" ¥ 47-1/2" % I¥8" THK., C.S. ASTM A3G 2
o | PLATE, 58" % 44-1/8" ¥ /8" THK., C.S5. ASTM A3G 2
S | PLATE. T9-5/8" ¥ T4-5/B" ¥ /8" THK., C.S. A5TM A3E 3
PLATE. 37-1/8" ¥ &-1/8" X I¥B8" TH¢,.. C.S..
4 ' |SEE ITEM 4 DETAIL ON SHT. 30 BT 30 3
PLATE. 45-3/4" ¥ 22-5/8" % /8" THK., C.5..
3 ' |SEE ITEM 3 DETAIL ON SHT. 30 ASTM A36 2
PLATE. 5B X 45-1/4" ¥ 18" THK.. C.S..
2 | ' [sEE ITEM 2 DETAIL ON SHT. 30 ASTM A3e S |
| | PLATE, B2" ¥ 58" X I/8" THK,.. C.5. ASTM AZE z
ITEM| QTY [DESCRIPTION SPEC ANDAOR PART NO |WRPS QL
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client Avantech by SMV sheet no.
project TSCR Process Enclosure date  5/19 155
location Hanford checked job no.
subject ASCE 7-10 Code Requirements - Torsional Irregularity Check date 39001
? M40
i
z X
onin112
SEBIE108 X
N50
ApE107
SEIETT
AH5104E
w5110
#5106
L5113
A5 1054
#5108
Results for LC 90, ASCE Strength 5 (b)
Membery Shear Forces (k)
€2 Joint Deflections (By Combination) ||| - B | ]
[«][»] L.| Jointtabel | x@np | viml | Z{in] | %xRotat._ | ¥ Rotat. | ZRotat._|
49 an -.002 .01 071 4 124e-04| -2 1e-04 [-3.159e-0<
50 a0 M&0 -022 -.002 065 3.153e-04(1.401e-04(1.678e-04
Drift at Node N49=  0.071in  104%
Drift at Node N50=  0.065in 96%

Average=  0.068 in

Max Drift in "Z" Direction less than 120% Avg = No Torsional Irregularity!




client Avantech by SMV sheet no.
project TSCR Process Enclosure date  5/19 156
location Hanford checked job no.
subject ASCE 7-10 Code Requirements - Torsional Irregularity Check date 39001
Y
/‘\ S 49
i x
LG
5110
5108
N
51
Smbl51 048
SEE110
AbI5A 0B
L5113
Aep151084
Results for LC 89, ASCE Strength 5 (a) #7N5108
Member Axial Forces (k)
€2 Joint Deflections (By Combination)
[4][»] L.| JointLabel X [in] ¥ [in] Ziin] | XRotat. | ¥ Rotat.. | ZRotat .
49 a9 48 035 -005 005 8.862e-05 —‘1.1‘1?9—04—2.?09&—0!3
50 a9 M50 024 -014 033 1.365e-04 -2.111e-05-5.694e-0F
51 m 017 -.006 004 |-3.336e-091.728e-04-8.564e-0¢ |
Drift at Node N49= 0.035in 135%
Drift at Node N51= 0.017in 65%
Average=  0.026 in

Max Drift in "X" Direction more than 120% Avg = Torsional Irregularity!

Note, the following 3 pages analyze the impact of the torsional
irregularity by using the amplification factor from ASCE 7-10. It was
found to be of negligible.




client Avantech by SMV
project TSCR Process Enclosure date 7/19
location Hanford checked
subject ASCE 7-10 Code Requirements - Torsional Amplification date

sheet no.
157

job no.

39001

Discussion: Per ASCE 7-10 Section 12.8.4.3, where a Type 1a or 1b torsional irregularity exists, the accidental
torsional moment shall be amplified.

12.8.4.3 Amplification of Accidental Torsional Moment.
Structures assigned to Seismic Design Category C, D, E, or F,
where Type la or Ib torsional irregularity exists as defined in
Table 12.3-1 shall have the effects accounted for by multiplying
M, at each level by a torsional amplification factor (A,) as illus-
trated in Fig. 12.8-1 and determined from the following
equation:

5 ¥
A =] ——— (12.8-14)
' [ 1.283\.J

where

Omax = the maximum displacement at level x computed assuming
A, =1 (in. or mm)

O = the average of the displacements at the extreme points of
the structure at level x computed assuming A, = 1 (in. or
min)

The torsional amplification factor (A,) shall not be less than 1
and is not required to exceed 3.0. The more severe loading for
each element shall be considered for design.

O max= 0.035in Drift at Node N49=
O ava™ 0.026 in
A= 1.26 From Formula 12.8-14 Above

Note: Amplification Factor will only apply seismic forces applied parallel
to the Process Enclosure Length.

Seismic Forces from Page 43
For Seismic Force Parallel to Enclosure Length (North-South Direction)
Roof Accidental Torsion=  9.84 ft-kips Based on Story Shear x 5% of Width
Platform Accidental Torsion=  2.26 ft-kips o
1st Floor Accidental Torsion=  0.26 ft-kips o

Amplified Seismic Forces

Roof Accidental Torsion= 12.38 ft-kips
Platform Accidental Torsion=  2.84 ft-kips
1st Floor Accidental Torsion=  0.33 ft-kips




[/

PROCESS ENCLOSURE - ACCIDENTAL TORSIONAL LOADS WITH AMPLIFICATION FACTOR

Y\ N
Y




HE56X6X1_2 A10B5

Back View Lower Half Inner Skin Plates - Maximum Stresses with Torsional Amplification Factor
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@Ptate Principal Stresses (By Combination) | = |
€] [»] L Plate Label Lac Sigmaiksi] | Sioma2iksi] | TauMax.. | Anglefrad] | Von Misesiksi]
1 [285 P2862 3 3.242 -15.042 213 16.898 ij
2 B 3242 -15.042 9142 T 16.898
3 |268 P2386 T -1.026 -18.01 §.492 218 17.52
4 B -1.026 -18.01 §.492 218 17.52
€®) Plate Principal Stresses (By Combination) = |-
E E| Ll Plate Label Loc Sigmailksi] Sigma2[ksi] | Tau Max]... Angle[rad] Von Misesksi]
1 [265 P2862 T 3.243 -15.05 213 16.906 ﬁ]
2 B 3.243 -15.05 9.146 213 16.906
3 |265 P2886 T -1.026 -18.018 5.495 218 17.528
4 B ~1.026 -18.018 5.495 218 17.528 =
Increased stress=(9.146-9.142)*100/(9.142)= 0.04% due to
amplification factor is neglible!
€2) Plate Principal Stresses (By Combination) =

E| II| | Plate Label Loc Sigmal[ksi] Sigma2lksi] | Tau Max].. Anglelrad] Von Mises[ksi]
E | 265 P2886 T -1.026 -18.01 8.482 218 =
2 B -1.026 -18.01 8.492 218 17.52
3 265 P2862 T 3242 -15.042 9142 213 16.898
4 B 3242 -15.042 9.142 213 16.808
€2 Plate Principal Stresses (By Combination) = =
II| II| Loz Plate Label Loc Sigmal[ksi] Sigma2[ksi] | Tau Max]... Anglelrad] Von Mises[ksi]
1 265 P2386 T -1.026 -18.018 2.498 218 .
= B -1.026 -18.018 8.496 218 17.528
3 265 P2862 T 3.243 -15.05 9.146 213 16.906
4 B 3243 -15.05 9.1486 213 16.906 -j

Increased stress=(17.528-17.52)*100/(17.52)= 0.05% due to
amplification factor is neglible!




client Avantech by SMV sheet no.
project TSCR Process Enclosure date  5/19 160
location Hanford checked job no.
subject Base Reactions Including Liner Plates - Overstrength Case date 39001
Y
i x
#5112
RIS 109
5107
PR
A5 1048
#5110
ABIE108
ABI5113
ABI5 1054
ABI5108
€ crslops Joint React = |
(4] Joint *xpg L. vma o zog || mxpeing | L] my ieing | L] WZ feing | L
1 A O max| 35.002 | 76| 12273 | 76| 794 |85 0 B5 0 a5 0 85
2 min | -22.421 | 80| -1.654 |80 | -20.754 | 73 ] B0 0 B0 0 B0
3 NS105A |max| 42.355 | 76| 304 |71| 1251 |85 0 85 0 85 0 85
4 min | -30.802 | 80 | -11.765 |83 | -29.914 | 73 0 B0 0 B0 0 B0
5 M5106  |max| 21.732 |82 | 24828 |71| 431 |&5 0 85 0 a5 0 85
B min| -21.748 | 70| -3.534 |83 | -26.453 | 73 ] B0 0 B0 0 B0
7 MS107  |max| 12.411 |85| 828 |73| 16456 | &5 0 85 0 85 0 85
8 min| -24.748 | 73| -34.387 | 85| 41573 |73 0 B0 0 B0 0 B0
g M5108 |max| 447 |82| 59.493 |70| 9545 |&3 0 B5 0 a5 0 85
10 min| -7.082 | 70| -38.652 |82 | -19.43 |71 ] B0 0 B0 0 B0
11 NE109  |max| 27.582 |74 | 72148 | 70| 33216 |77 0 85 0 85 0 85
12 min| 14775 | 78| 23118 |82| 302 | &1 0 B0 0 B0 0 B0
13 N5110  |max| 16.378 |82| 71.317 | 75| 45.826 |75 0 85 0 a5 0 85
14 min | -23.244 | 70 | -26.885 |79 | 27.622 | 79 ] B0 0 B0 0 B0
15 NE111  |max| 20.131 | 84| B3.25 |76| 33.795 |75 0 85 0 85 0 85
16 min| -38.575 | 72| 26.368 | 80| -5.086 |79 0 B0 0 B0 0 B0
17 N5112  |max| 145 |81| 53.078 |77 | 23.828 |77 0 B5 0 a5 0 85
18 min| 15797 |77 | -42.902 | 81| -21.03 |81 ] B0 0 B0 0 B0
19 NE113  |max| 1587 |74| 37.422 |77| 1258 |77 0 85 0 85 0 85
20 min| 12.257 | 78| 2218 |81| -7.292 | &1 0 B0 0 B0 0 B0
29 Totals:  |max| 160.031 | 76 | 240.704 | 76 | 160.031 | 75
23 min | -160.031 | 80 | 137.727 | 80 | -160.031 | 79

Reactions with Overstrength () Factor

Y max=
Y min=
Xmax=
Zmax=

82.60 kips
-43.90 kips
42.36 kips
45.83 kips

Downward - Node 5107

Uplift - Node 5112

Node 5105A

Node 5110




client Avantech by SMV sheet no.
project TSCR Process Enclosure date 5/19 161
location Hanford checked job no.
subject Base Reactions Including Liner Plates - LRFD date 39001
Y
r X
AI5112
15409
S5 TaT
Sopl514
AbI5 1048
415110
Arbl5 108
AEBI5112
A5 1054,
£h5108
(0] % o |[=][ =
(4] [»] Joint X L] Ym LC Z | L. MXDinl | LC | MY Teind | L] MZkin] | L.
1 [Pl max| 25556 | 48| 10.361 48 202 |57 0 248 0 |248] 0  |248
2 min| -12.973 | 52| 258 52 | -17.948 |45 i 24 0 24 0 24
3 MN5105A |max| 30087 | 48| 23984 43 5933 | &7 0 243 0 |2a8] 0 |248
4 min| 18545 |52 | 5323 55 | 23331 |45 0 24 0 54 0 24
5 N5106  |max| 1414 |54 | 20932 43 —o1@ | 57 0 248 0 |248] 0  |248
B min| 14149 | 42| 347 55 | 22.142 |45 i 24 0 24 0 24
7 NE107 |max| 7.28 |57 | B4.676 45 7519 | &7 i 248 0 |248] 0 |248
3 min| 185094 | 45| 16.253 57 | 32617 |45 o 24 0 54 0 24
] M5108 |max| 2560 |54 | 434132 42 4080 |55 0 248 o |2a8] © |z2a8
10 min| 5204 |42 | -22 568 54 | 14876 |43 0 24 0 24 0 74
11 NE109  |max| 20742 |46 | 67.952 42 20.076 |49 0 248 0 |za8] 0 |248
12 min| -7.931 | 50| 27.301 54 4467 |53 i 24 0 24 0 24
13 N5110  |max| 9.76 |54 | 56234 47 33.826 |47 0 248 o |za8] © |248
14 min| 16615 |42 | 11.806 51 45832 | 51 0 24 0 24 0 24
15 N5111  |max| 10698 | 56| 65335 45 2837 |47 0 248 0 |za8] 0 |248
16 min| -20.143 | 44 | 29386 52 393 | 51 0 24 0 24 0 24
17 N5112  |max| 9.262 |53| 36.52 49 20565 |49 0 248 0 |2a8] 0 |z248
18 min| -10.55 |49 | -27.388 53 | 12707 |53 i 24 0 24 0 24
19 MNE113  |max| 11.114 |46 | 27735 49 10.271 |48 0 243 0 |2a8] 0 |248
20 min| 7521 |50 42501 53 3068 |53 0 24 0 24 0 24
21 Totals.  |max| 104.02 |48 | 246568 | 24 10402 |47
20 min| -104.02 |52 | 137.727 | 52 | -104.02 |43

Envelope LRFD Base Reactions

Y max= 67.96 kips Downward - Node 5109
Y min= -27.40 kips Uplift - Node 5112
Xmax= 30.09 kips Node 5105A

Zmax= 33.83 kips Node 5110
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Loads: BLC 20, Yacuum

TSCR PROCESS ENCLOSURE SKID — MAJOR FRAMING — VACUUM LOADING @ 7.5” w.g

7/22/19
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Code Chedk
{LC19])

Mo Calc
>1.0
20-1.0
7590
B0-75
0.-.50

TSCR PROCESS ENCLOSURE SKID — MAJOR FRAMING - AISC MEMBER CHECK UNDER VACUUM LOADING

164

7/22/19
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LEAD BLANKET SHIELDING
LOAD, TREAT AS A ROOF
LIVE LOAD

"*-ﬂ,f‘.‘f‘f‘f‘f‘.‘: RR el
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i

Loads: BLC 7, Roof Live Load

TSCR PROCESS ENCLOSURE SKID — LEAD BLANKET/SHIELDING LOADING @ ROOF

7/22/19
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TSCR PROCESS ENCLOSURE SKID — MAJOR FRAMING — AISC MEMBER CHECK WITH LEAD BLANKET/SHIELDING LOAD

5/16/19
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client
project
location

subject

Avantech
TSCR Process Enclosure

Hanford

ICX-150 Seismic Design Force

by SMV sheet no.

date 5/19 167
checked job no.
date 39001

Check ICX-150 as a Mec hanical Non-Building Component, See ASCE 710 Table 13.6

Seismic Force Calculation

(Per ASCE 7-010)

Per Table 5, TFC-ENG-STD-06

Per Site Criteria

ASCE 7-10 Section 13.3.1

Per TRC-EMG-STD-06, For Site Class D

ASCE 710 Sect131.3

ASCE 7-10 Table 13.6-1

TFC-EMG-5TD-06 Table 5, SDC-2, Limit State C

ASCE 7-10 Table 13.6-1, Mod. by SDC-2, Limit State C

ASCE 7-10 Table 13.6-1

Height in structure of Component Attachment

Ayerage roof height of structure

Will apply for Concrete Anchorage

F,=ASCE7-10Eq13.31] g "°C

[ASCE 7-10 Eq 13.3-2]

[ASCET-10 Eq13.3-3]

Occupancy Category N
Site Class D
= a
Spe= 0.5940
= 15
R.= 25
Limit State "C" Modifier= 12
R,.= 2.08
a,= 1.00
z= 10.46 ft
h= 12.50 ft
Q= 25
For Nonstructural Components:
Ffﬂ.dlaﬁjgwu.-'(R_jlﬂ}*ﬁ+27_-'h}=| 0.457 Wp
Fpis not required to be taken as greater than
F.=1.65, W = 1.426 Wp
and shall not be taken lessthan
F.=0.35,: W = 0267 Wp
Wp= 26790 Ibs
F.= 12253 Ibs

Apply at C.G. Vessel

Seismic | oad Effect:
E=E, +E, [ASCE Eq 12 4-1]
Q=F, [ASCE Eq 12.4-3]

E.=pQ. [ASCE Eq 12.4-3]
E,=02"S,.*D [ASCE Eq133]

=] 100

|[ASCE Sect 13.3]

Seismic load combinations:
Allowable stress design per ASCE Sect 12432

(1.040.145_ . )D+0.7pQ, =1.08*D| + 070"QE [ASCE Eg 2.41.5]
(1.0+0105,;)0+0 5250 +0.75L =1.06*0| + 0A3*QE + 0.75L |[ASCE Eq24.16]
(0.6-0.145,:)D+0.7pQ: =0.62*D| + 070"QE [ASCE Eq 2.41.8]
Strength design per ASCE Sect 1242 3
(1.240.2545)0+pQ:+1.0L =1.32*0| + 1.0072E + 1.00L |[ASCE Eq2.325]
(0.9-025,)0+p0; =0.78*D| + 1.00%2E [ASCEEg2327]
Strength Design with Owverstrength Factor Per ASCE Sect 124 32
(1240 25, )0+, Q-+1 0L+0.25 =1.32*D| + 24&072E + 1.00L | + 0205 |
(0.9-025,:. )0+ Q- =0.90"D| + 2.560MAE
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client Avantech by  SMV sheet no.
project TSCR Process Enclosure date  8/19 168
location Hanford checked job no.
subject ICX-150 Seismic Design Force date 39001
Y
1
1
1
i
]
1
' ( 15504
| TP-I/ TP-2¢ TP-3/TP-4
ey 1 12253 Ibs,
n See Calc
= ! Next Page
- |
=
1
1
1
ET-112 ! BTG
EMETY (COG | OPERAT MG TG
1
i
]
v R i i iddlt

EMPTY WEIGHT: 24,346 LBS
OPERATING WEIGHT: 26,720 LBS

TSCR IXC-150

Base Frame Height= 8.0in
Height to C.G.= 57.3in
Height to Attachment Point= 117.5in
Total Height from Base "0-0"=  125.5in = 10.46 ft
IXC Seismic Force= 12253 Ibs See Calc Next Page
Top Restraint Force= 5976 Ibs
Load to Each Restraint= 2988 Ibs

Use 3100 Ibs to Match Process Enclosure Calculations Page 61
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client Avantech by  SMV sheet no.
project TSCR Process Enclosure date  5/19 169
location Hanford checked job no.
subject WP-FLT-325 A/B Filter Tanks date 39001
LIETING TRUNI
Tv®, 2 PLACES
! |
L j

= T 3745 lbs,

o g SRR e See Calc

© Next Page

3714 B7-
EWMFTY COG OFERAT ING O0G
|
1 I |
FRONT VIEW :
NOTES:

I. EMPTY VESSEL WEIGHT (W, SHIELDING): T.B832 LBS
2. OPERATING VESSEL WEIGHT (W.s SHIELDING): B.3BB LBS
3. ITEMS 2, 3, & 4 ARE FOR VESSEL REMOWAL

WP-FLT-325 A/B
Base Frame Height= 51.3in  Top of Tube Stand to Base Elevation
Heightto C.G.= 37.63in From Base of Vessel
Height to Trunnion Attachment Point= 69.5in  Bottom of Vessel to Trunnion
Total Attachment Point Height from Base=  120.8in = 10.06 ft
IXC Seismic Force= 3745Ibs See Calc Next Page
Top Restraint Force= 2027 Ibs
Load to Each Restraint=" 1014 Ibs Say 1050 Ibs
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client Avantech by SMV sheet no.

. 170
project TSCR Process Enclosure date 5/19
location Hanford checked job no.
subject WP-FLT-325 A/B Filter Tanks date 39001

Check FLT 325-AB as a Mechanical Non-Building Component, See ASCE 7-10 Table 13.6

Seismic Force Calculation (Per ASCE 7-010)
Occupancy Categary A7) Per Table 5, TFC-ENG-3TD-06
Site Class D Per Site Criteria
= 1 ASCE 7-10 Section 13.3.1
Sos= 0.5940 Per TFC-EMNG-STD-06, For Site Class D
.= 15 ASCE7-10 Sect 13.1.3
P 235 ASCE 7-10 Table 13.6-1
Limit State "C” Modifier= 1.2 TFC-EMG-STD-06 Table 5, SDC-2, Limit State C
Ru.= 208 ASCE 7-10 Table 13.6-1, Mod. by SDC-2, Limit State C
a,= 100 ASCE 7-10 Table 13.6-1
Z= 10.06 f1 Height in structure of Component Attachment
= 12.50 ft Average roof height of structure
o= 25 Will apply for Concrete Anchorage
For Nonstructural Components:
F,=0.42,8,. W /(R/1,)*(1+2z/h)=| 0.446 Wp [Fe=ASCE 7-10Eq133-1 o W5
Fpis not required to be taken as greaterthan
F.=1.65,:1 W = 1.426 Wp [ASCE 7-10 Eq 13.3-2]
and shall not be taken less than
F =035, W_= 0267 Wp [ASCET-10 Eq13.3-3]
Wp= 8388 lbs
F.= 3745 1bs Apply at C.G. Vessel
Seismic Load E fiect:
E=E,+E, [ASCE Eqg 12 4-1] E.,=pQ: [ASCE Eq 12.4-3]
Q.=F, [ASCE Eq 12 4-3] E,=0.Z*5,:"D [ASCE Eqg 13.3]
p=| 1.00 |[ASCE Sect 13.3]
Seismic load combination s:
Allowable stress design per ASCE Sect 12.4.3.2
(1.0+0.145,:)0+0.7pl1 - = 1.08*D + 0.70"QE [ASCE Eq 2.4.1.5]
(1.0+0.105,5)D+0. 525pQ+0.75L = 1.068*D + 0.53*QE + 0.7aL |[ASCE Eq 2.4.1.6]
(0.6-0.145 55)D+0.7p Qi = 0.5ZD + 0.70*QE [ASCE Eq 2.4.1.8]
Strength design per ASCE Sect 12.4.2.3
(1.2+0 25 4=)D+pQ+1.00 =1.3ZD| + 1.007E + 1.00L |[ASCE Eq 2.3.2.5]
(0.9-0.25,:)0D+pQ =0.78*D| + 1.00ME [ASCE Eq 23.2.7]
Strength Design with Overstrength Factor Per ASCE Sect 12.4.3.2
(1.2+0.25 D+ A +1.0L+0.25 =1.3>D| + 250ME + 1.000L | + 0.208 |
(0.9-0.28,- 1D+02,0 =0.90FD| + Z.50ME
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client
project
location

subject

Avantech
TSCR Process Enclosure
Hanford

Seismic Restraints - lon Exchange Columns and Filter Tanks

by SMV sheet no.

date  8/19 171
checked job no.
date 39001

Discussion: The seismic restaints for the lon Exchange Columns and the Filter Vessels have seismic loads of
3100 Ibs and 1050 Ibs respectively. These restraints will be analyzed separately. For the Filter Vessel, the
worst case geometry with the largest "A" dimension is for WP-FLT-325A Left Restraint as shown below. All
seismic restraints will have similar components except for the "A" and "B" dimensions.

A
(=]

378
ROTATES ARDUND—- [
ITEM | ON SHT. IO ™~ _l'_
-—/—"[(::35 — - —EE =T — ] 0B
anra —1 _EI'M I
THAU &-T/8
FI2 |
|/
|
TABLE A
LOCATION & (IN) B (IN] C (1N} D {IN)
WP-1X-400 A/BSC 8-3/8 3-1/2 14-3/8 9-3/8
WP-FLT-3254 LEFT I0-1/2 &-1/2 14-1/8 9-1/8
WP-FLT-3258 LEFT T 3 14-1/8 3-148
WP-FLT-3254 RIGHT 8-1r2 4 14-1/8 3-1/8
WP-FLT-3258 RIGHT T 2 14=1/8 9-1/8
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AVANTech Incorporated

A VR

ST 75 ‘
i Wy i
w@?ﬂ%ﬁ%

(L

...__..,____h
&

SEISMIC LOAD (OUTWARD) AND REACTIONS

Plate Washers — %” Thick @ Pin

SEISMIC LOAD (INWARD) AND REACTIONS

WP-1X-400 SEISMIC RESTRAINT
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3” Sch 40 Pipe

Thick, 304

”

Ya

Joint Plate —
Material

SEISMIC LOAD (OUTWARD) AND REACTIONS

]

ib... | Are:

=== =)
Distrib..

Paint

Joint

X Gravity | Y Gravity | Z Gravity

Category

Mone

Mone

Mone

BLC Description

@ Basic Load Cases

D

Selfweight

Seismic Restraint Force Qutward
Seismic Restraint Force Inward
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173
Flate Flate
Von Mises Top Won Mises Top
lesi s
(LC2) (LC2)
149 14.9
13.4 13.4
11.9 11.9
10.4 10.4
&9 8.9
T.4 T4
59 5.9
4.4 4.4
29 29
1.4 1.4
-1 -1
Flate Flate
Von Mises Top Won Mises Top
lesi s
(LC2) (LC2)
149 14.9
13.4 13.4
11.9 11.9
10.4 10.4
&9 8.9
T.4 T4
59 5.9
4.4 4.4
29 29
1.4 1.4
-1 -1

WP-1X-400 PLATE STRESSES — OUTWARD SEISMIC RESTRAINT

8/26/19
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174
@' Plate Principal 5tresses (By Combination) |i“ﬂlg
|I| |I| L..| Plate Label | Loc | Sigmail[ksi] Sigmaz[ksi] | Tau M... Angle[rad] Yon Mises[ksi]

1 ]2 T -2523 -18.707 8.092 004 17582
2 B 18.793 2754 g.02 1.563 17 .579
3 2 P3449 T -2.521 -18.706 8.092 -.004 17.581
4 B 18.792 2752 8.02 1578 17 578
5 2 P343 T -1.581 -17.872 8.146 -.0149 17136
i B 17.786 1.569 2.109 1558 17.056
Fi 2 P350 T -1.578 -17.868 3.145 019 17.133
2 B 17.782 1.568 8.107 1583 17.0563 .
4 2 P17 T -9.2949 17772 4236 182 15,387
10 B 741 -939 4175 218 7.922
11 2 PEO1 T 12.099 -1.572 G.835 -486 12.856 /
12 B 2 461 -4 8356 3658 233 6.4449 =31001b
12 2 P24 T -12.159 -13.488 BG5S -.0493 12875
14 B 7.572 966 3.303 1.185 7.138
15 2 PG00 T 8.54 -6.036 7.288 -.5649 12.685
16 B 6.793 -7.752 7272 -6349 12.605
17 2 P5a7 T 8.561 -5.533 7.047 886 12,289
18 B 6.957 -6.552 6.755 .85 11.701
149 2 PG43 T 8.337 -5.703 T.022 796 12234
20 B 4 257 -3631 3.944 T62 G.838
21 2 P516 T 3.004 -9.786 6.44 1.884 11.646
22 B -1.164 -11.01 4923 1.989 10477 p%?
23 2 P519 T 8.325 -4.9138 G.621 2236 11.584
24 B -6.95 -3.486 il Af2 7.832
25 2 P517 T G.691 -6.571 6.631 73 11.485 /
26 B -1.761 -11.024 4 631 -763 10.257 =310010
27 2 P353 T -287 -11.594 5.654 0N 11.453
28 B 11.657 254 501 15749 11.532
28 2 P351 T -287 -11.584 5653 =011 11.453
30 B 11.656 254 5701 1.563 11.531
31 2 PE39 T g.844 -4.081 6.463 821 11.445
32 B 289 -3.841 3.365 609 5.848
a3 2 P354 T -.006 -11.324 5659 -.0049 11.321
34 B 11.264 -02 5.642 1.556 11.274
A5 2 P352 T =006 -11.321 5658 g 11.319
36 B 11.262 -0z 5641 1.585 11.272
ar 2 PE40 T 10.069 -1.222 5645 -.655 10,732
38 B 3.077 -3 465 3.271 2145 5 6A9
349 2 PE44 T 9.285 -2.372 5.828 2346 10.67

WP-1X-400 PLATE STRESSES — OUTWARD SEISMIC RESTRAINT

8/26/19
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175
Flate Flate
Von Mises Bot Von Mises Bot
fesi fesi
{LC3) {LC3)
149 149
13.4 13.4
11.9 11.9
10.4 10.4
8.9 8.9
7.4 7.4
5.9 5.9
4.4 4.4
29 29
1.4 1.4
-1 -1
Flate Flate
Von Mises Bot Von Mises Bot
fesi fesi
{LC3) {LC3)
149 149
13.4 13.4
11.9 11.9
10.4 10.4
8.9 8.9
7.4 7.4
5.9 5.9
4.4 4.4
29 29
1.4 1.4
-1 -1

WP-1X-400 PLATE STRESSES — INWARD SEISMIC RESTRAINT

8/26/19
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176

@ Plate Principal Stresses (By Combination) Eg
|I| |I| L..| Plate Label | Loc | Sigmal[ksi] Sigmazksi] | Tau M... Angle[rad] Won Mises[ksi]

1 Eﬁ T 18.556 2.99 7.783 1577 17 257 i

2 ] E 2598 18761 5.082 ~003 17.606
3 3 P359 T 18.561 3.0M ¥775 1.564 17.254
4 B -2.614 -18.765 8.075 001 17.604
5 3 P360 T 18.035 1572 8.232 1.537 17.303
a] B -1.195 -17.812 8.309 -015 17.246
i 3 P362 T 18.031 1.56 8.236 1.603 17.304
8 B -1.193 -17.81 g.308 014 17.244
9 3 PGE T 3.973 1.186 1.383 733 3532
10 B -5.758 -14.353 4548 029 12.971
L 3 FEOO T 6.084 -8.669 ¥.376 1.002 12.841
12 B 7.838 -6.865 7.351 933 12742
13 3 P109 T 7764 -3.175 5469 2 9747
14 B 2.248 -11.255 6.751 -572 1253
15 3 F310 T 7. 766 1.452 3157 146 ¥.152
16 B -1.914 -13.287 5.686 1577 12.441
17 3 P309 T 7782 1.458 3162 =143 7.165
18 B -1:84 -13.263 5677 1.564 124189
19 3 P285 T 3.908 -6.803 5.356 -73 9.388
20 B 7.634 -6.657 7.148 -774 12,386
21 3 P284 T 5.655 -5.063 5358 2.354 9287
22 B 5072 -8.9449 .01 -. 756 12.297
23 3 FPEGS T 5174 -2.675 3.925 TG 6.912
24 B 5474 -8.347 6.911 T4 12.055
25 3 P27 T 6.282 -4.292 §.287 =577 821
26 B -618 -12.268 5.825 234 11.971
27 3 P33T T 7.967 1.214 3377 163 ¥.435
28 B -1.5499 -12.667 5534 1.623 11.948
29 3 P08 T 8.024 1.22 3.402 -.161 7489
30 B -1.594 -12.589 5.497 1519 11.872
3 3 P597 T 5598 -8.66 ¥.129 -.G86 12.442
32 B 6.597 -7.068 5.833 -.622 11.837
33 3 P50G T -7.083 -8.652 784 42 7.984
34 B 8.4489 -4.952 6.7 2227 11.736
35 3 P503 T -1.195 -11.181 4.993 2.003 10.634
36 B 3.088 -0.872 6.48 1.988 11.725
a7 3 PE32 T 4 332 -6.216 R274 2157 8183
38 B 11.947 588 5.68 - 778 11.664
39 3 F110 T 9.065 -1.11 5.087 2202 9.668

31001

g

1 310010

b

WP-1X-400 PLATE STRESSES — INWARD SEISMIC RESTRAINT

8/26/19
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177

Az -
%ﬂﬂdﬁa o
f}ﬁ
o

(0]
1 Hot Rolled] Cold Formed ] Wood] Concrete] Masonryl Aluminum Stainless ]General]

|I| |I| Label E [ksi] G [ksi] MNu Therm ... | Densit... n Yieldk... Fulksi]
1 A2T6 S216 28000 10780 3 83 5 5.6 30 75
2 AZTE 5321 29000 11165 23 73 48 56 65 94
3 A2TE S304 28000 10780 3 a3 49 5.6 30 75
4 AS64 17-4 28000 10780 3 a3 o] 56 145 155
5 |Duplex2507 | 2zz000 | 10780 3 93 5 5.6 80 116

Member Shear Checks Displayed
Loads: BLC 2, Seismic Restraint Force Cutward

Results for LC 2, Seismic Component Load - Cutward

Reaction and Mament Units are b and 1b-in

-31nn|n/

Shear Chedk
{LC2Z2)

No Cale
> 1.0
80-1.0
.75-.90
B0-T5
0.-.50

Member Shear Checks Displayed

Loads: BLC 3, Seismic Restraint Force Inward
Results for LC 3, Seismic Compaonent Load - Inward
Reaction and Moment Units are 1b and 1o-in

310Mb

"

Shear Ched
(LC2)

Mo Calc
>=1.0
B50-1.0
.75-90
B0-T5
0.-.50

WP-1X-400 SEISMIC RESTRAINT PIN SHEAR CHECK

8/26/19
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AVANTech Incorporated

oo =)

@ Basic Load Cases

[

Surface(Plate/\Wz

Area(Memb...

Point | Distrib...

Maone
MNaone

Category | X Gravity | Y Gravity | Z Gravity | Joint
MNaone

BLC Description

Selfweight

Seismic Restraint Force Outward
Seismic Restraint Force Inward

4
2
3

EREE | |

@ Load Combinations

Combinations 1 Design ]

TN

PDelta | SRS8| BLC | Factor | BLC | Factor | BLC | Factor | BLC | Factor

Solve

Description

Selfweight
Seismic Component Load - Outward

Seismic Component Load - Inward

SEISMIC LOAD (INWARD) AND REACTIONS

WP-FLT-325A LEFT SEISMIC RESTRAINT

%”x2"” Bar

3” Sch 40 Pipe

SEISMIC LOAD (OUTWARD) AND REACTIONS

8/26/19
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179
Flate Flate
Von Mises Top Von Mises Top
fesi fesi
(e {LC2)
988 988
8.82 8.82
79 79
8.9 8.9
5.92 5.92
483 483
394 394
295 295
1.98 1.98
a7 a7
-0z -0z
Flate Flate
Ven Mises Top Ven Mises Top
fesi fesi
{(LC2) {(LC2)
988 988
8.82 8.82
79 79
iR 4 iR 4
5.92 5.92
493 493
3.94 3.94
285 285
1.98 1.98
a7 a7
-02 -02

WP-FLT-325A LEFT PLATE STRESSES — OUTWARD SEISMIC RESTRAINT FORCE

8/26/19
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180

@' Plate Principal 5tresses (By Combination) o || = &
|I| E| L...| Plate Label Loc Sigma1[ksi] Sigmaz[ksi] | Tau M... Angle[rad] Won Mises[ksi]
B E T 4.043 -5.417 473 259 8.221 i

2 B -2.293 -4.938 1.322 1.623 4.28

3 2 P473 T 3179 -5.959 4 569 2118 8.034

4 B -1.412 -6.057 2322 12 5.438

5 2 P323 T -438 -7.401 3431 1.673 7.182

6 B 8.518 578 3.97 113 §.244

T 2 P542 T 7.582 993 3.292 -443 7. 136

8 B -1.841 -4.109 1.134 2286 3.565 A
g 2 P340 T =307 -7.068 3.38 1.492 6.919

10 B 8.235 455 3.89 -.093 a8.018

11 2 P293 T =171 -6.98 3.404 1.531 6.896

12 B 7.748 A57 3795 -014 T1.67

13 2 P330 T =17 -6.976 3.403 1.61 G.892

14 B 776 A57 3.801 014 7.683

15 2 P472 T 2.087 -5.583 3.835 1.939 6.869

16 B -072 -2.66 1.294 2135 2625

17 2 P296 T -.056 -6.874 3.409 1.561 6.846

18 B 78086 027 3.889 -002 7792

18 2 P331 T -056 -6.867 3.405 1.581 6.839

20 B 7814 027 3804 002 7.801

21 2 P299 T -029 -6.843 3.407 157 G.828

22 B ¥.813 018 3.898 ] 7.804

23 2 P302 T -031 -6.841 3.405 1.575 6.826 RPATS
24 B 7.804 028 3.888 002 7.79

25 2 P329 T =217 -6.929 3.356 1.615 6.823

26 B ¥.493 453 3.52 027 7278

27 2 P290 T -218 -6.93 3.356 1.526 6.823

28 B 7476 452 3512 =027 7.261

29 2 P332 T -029 -6.835 3.403 1.571 6.82

30 B 7821 018 3.902 ] 7.812

Ly 2 P333 T -031 -6.833 3.4 1.566 6.817

32 B 7812 028 3.892 -002 7.798

33 2 P300 T -.08 -6.843 3.3 1.57 6.803

34 B ¥.822 045 3.889 ] 73

35 2 P372 T =11 -6.856 3373 1.59 §.802

36 B 7.807 119 3844 016 7.748

a7 2 Pa08 T =115 -6.858 3372 1.549 6.201

38 B 7778 A07 3.836 - 017 7726

38 2 P301 T -08 -6.84 3.38 1.571 6.8

-mamn/

-manm/

WP-FLT-325A LEFT PLATE STRESSES — OUTWARD SEISMIC RESTRAINT FORCE

8/26/19



cshull
Text Box
180


AVANTech Incorporated

181
Flate Flate
“Von Mises Bot “Von Mises Bot
fesi fesi
(LG 3} {LC3)
10.8 10.8
9.5 9.5
8.4 8.4
73 73
8.2 8.2
5.1 5.1
4 4
29 29
1.8 1.8
F F
-4 -4
Flate Flate
Von Mises Bot Von Mises Bot
fsi fsi
(LG 3} {LC3)
10.8 10.8
9.5 9.5
8.4 8.4
73 73
8.2 8.2
5.1 5.1
4 4
29 29
1.8 1.8
F F
-4 -4

WP-FLT-325A LEFT PLATE STRESSES — INWARD SEISMIC RESTRAINT FORCE

8/26/19



cshull
Text Box
181


AVANTech Incorporated

182

@ Plate Principal Stresses (By Combination) E'E
E |I| L..| Plate Label | Loc | Sigmai[ksi] | Sigma2[ksi] | Tau M... Angle[rad] Yon Mises[ksi]

1 3 P323 T 7.812 A64 3674 02 7.59 |

[ B -.605 -5.929 4162 1.683 8.642
3 3 P340 T 7.46 323 3.568 -078 7.304
4 B -472 -5.628 4078 1.48 8.402
5 3 F462 T -2.299 -5.0849 1.385 1.632 4.414
6 B 4123 -5.488 4 806 251 8.351
7 3 P460 T -1.457 -6.1849 2.366 1.188 5.605
8 B 3221 -6.06 4.641 2114 8.163
g 3 F320 T 7.152 023 3.564 018 7. 14
10 B -.081 -8.137 4.043 1.583 8.111
11 3 F339 T 7.036 017 351 -012 7.028
12 B -046 -8.075 4.015 1.554 8.052
13 3 P337 T 6.977 01 3.483 0 6.971
14 B -0z -7.979 3.984 1571 7.973
15 3 P38 T 6.982 018 3.482 -002 6.972
16 B -03 -7.986 3.978 1.569 7.972
17 3 FP317 T 7.033 022 3.506 003 7.022
18 B -033 -7.985 3.976 1574 7.968
19 3 F316 T 6.987 029 3.479 0 6.972
20 B -032 -7.98 3974 1.571 7.964
21 3 FE69 T 6.963 014 3474 001 £.956
22 B -0z -7.969 3.979 1572 7.963
23 3 P315 T 5.993 03 3.484 0 £.983
24 B -032 -7.973 3.971 1.571 7.957
25 3 F318 T 7.026 051 3.487 003 [
26 B -084 -7.999 3.957 1574 7.957
27 3 F319 T 7.004 051 3477 0 £.979
28 B -084 -7.995 3.956 1.569 7.954
29 3 P314 T 7.008 01 3.499 0 7.003
30 B -0n -7.958 3.973 1571 7.952
31 3 PEET T 6.971 038 3467 001 £.952
a2 B -0 -7.961 3.965 1.572 7.945
33 3 FE68 T 6.951 027 3.462 004 6.937
34 B -021 -7.955 3.967 1574 7.945
35 3 FPEG3 T 5.9591 014 3.488 -001 6.9584
36 B -2 -7.943 3.966 1.569 7.937
37 3 PEG5 T 6.9581 038 3.471 0 £.962
38 B -032 -7.952 3.96 1.57 7.936
39 3 FPGGEG T 6.956 073 3.438 003 6.917
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(30} ss Ste ;
1 Hot Rolled] Cold Formed ] Wood] Concrete] Masonm] Aluminum Stainless ]General]

|I| |I| Label E [ksi] G [ksi] MNu Therm ... | Densit... n Yieldk... Fulksi]
1 A2T6 S216 28000 10780 3 83 5 5.6 30 75
2 AZTE 5321 29000 11165 23 73 48 56 65 94
3 A2TE S304 28000 10780 3 a3 49 5.6 30 75
4 AS64 17-4 28000 10780 3 a3 o] 56 145 155
5 |Duplex250f | 28000 | 10780 3 93 5 5.6 g0 116

A
':'.-’
@
1’
-1uamn/'
Shear Ched:
(LC 2}
Mo Calc
> 1.0
20-1.0
Member Shear Checks Displayed 7E-.80
Loads: BLC 2, Seismic Restraint Force Outward -E{'--FTE'
Results for LC 2, Seismic Component Load - Cutward S

Member Shear Checks Displayed
Loads: BLC 3, Seismic Restraint Farce Inward
Results for LC 3, Seismic Compaonent Load - Inward
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Shear Chedk
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No Cale
> 1.0
80-1.0
.75-.90
B0-T5
0.-.50
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