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Summary

The scope of this report is the seismic qualification, based on the structural analysis, of the
boiler model SVF 500/600, under the seismic loads for the seismic zone 4 in the United States.
The analyses are limited to the load path from the COG of the assembly to the floor and the
interior parts of the boiler are not within the scope of this work.

The qualification is in accordance with the seismic design requirements of IBC 2018, ASCE
7-16 and AISC for the seismic zone 4, for non-structural components and based on the seismic
parameters used in this report.

The structural analyses carried out on the base frame assembly and based on the safety factors
reported in section 5.4, the strength requirements of AISC, is met in all the analyses performed
in this report.

It is concluded that the design of the main frame and legs meets the design requirements of
IBC 2018, ASCE 7-16 and ASME BPVC and AISC standards. This conclusion is contingence
to the accuracy of the SolidWorks model and other input data provided by WEIL-McLAIN
(WM) and used to build the FE models and set up the analyses (material, COG,....) appended in
Appendix 1.
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1 Introduction

1.1 Scope

The scope of this report is the seismic qualification, based on the structural analysis, of the
boiler, model SVF 500/600, under the seismic loads for the seismic zone 4 in the states. The
analyses are limited to the load path from the COG of the assembly to the floor and the interior
parts of the boiler are not within the scope of this work. The qualification is in accordance with

the design requirements of IBC 2018, ASCE 7-16 and AISC.

2 Assumptions and open issues

In this chapter, assumptions and open issues are presented in two categories. The definition of
each is presented below.
Open issues- Is defined as issues that must be solved, otherwise the analysis cannot be

completed.

Key assumption- s defined as assumptions that may have noticeable impact on the analysis
results.

2.1 Open Issues
- No open issues exist.
2.2 Key Assumptions

No fabrication drawing of the parts and assembly were provided and the analyses are based on
the SolidWorks model that is provided by WM and no responsibility of the accuracy of the
model with respect to the actual assembly will be taken by the author of this report.

- The weight and the location of the center of the gravity of the boiler assembly are
estimated and provided by WM, Appendix 1.

- It is assumed that the material of the base frame and the top plate are S235JR and
SS316L, respectively.

- It is assumed that the welds have at least the same strength as the base material
(Weld strength FEXX=70ksi>54ksi for base material) based on ASME allowable
stress in welds under shear and tension is 0.3 *tensile strength =21000psi. In this

case it is lower than the allowable stress of the in the members (AISC).



3 Requirements and Prerequisites
3.1 Stress criteria

The seismic loads are calculated based on the IBC 2018 code. The detail of the used parameters
and the calculations are as follows. Seismic analyses are performed (using FEM) based on
LRFD approach of the AISC 14 edition & ASCE 7-16 for the steel parts and LRFD for the
anchorage calculations.

3.2 Loads
The following input is used for the wet weight of the boiler SVF 500/600.

{5 Mass Properties - X

% 1384000012.5LDASM

QOptions...
Qverride Mass Properties... Recalculate
Include hidden bodies/components
D Show weld bead mass
|
Report coordinate values relative to: | -- default - e
Mass properties of 384000018 A

Configuration: Default
Coordinate system: -- default --

* Includes the mass properties of one or mare hidden companents/bodies.
Mass = 658.80 pounds

Volume = 4758.53 cubic inches

Surface area = 55474.71 square inches

Center of mass: ( inches )

Principal axes of inertia and principal moments of inertia: [ pounds * square inches )
Taken at the center of mass.

Ix=(001, 0.98 021) Px = 84141.68
ly = (007, -0.21, 0.98) Py = 167956.02
Iz = (100, 0.01,-0.07) Pz = 19514657 v
< >
Help Print... Copy to Clipboard

Two load cases are considered in this report, the analyses are based on the worst load
combinations specified in ASCE 7-16. The following parameters are used in calculation of
the seismic loads as follows:



Load case 1: Used for the analyses of the steel parts

JOB HAME SEISMIC CALCULATION WORKSHEET
cAEp BUILDING CODE
WEST VISALIA 1BC-2018
SEISMIG DESIGK BLDG, ELEVATION
14271 Jeffery Rd., CUSTOMER: Sa - 2 {EQUIF. LOCATION
Irvine, GA 90032 WEIL-MCLAIN Iy = 1 n = a0
PH (543 923 9073 FX (549) 264 7194 a, = T “ = an [ X ]t R
www.caepiping.com DATE | FRR.EY: | GAEPIFINGIDB= R, = 25 * Assume worst LOAD COMBINATION
"CALLUS-TOSSTTHINGS RIGHT" | Bi1ai2ozs | [ .- 20 case localion. . 1 ASCE 7-16
8, Ry [ er ASCE T-10 i [ 08 0L + 100 E }
EQUIPMENT TAG: | P[] er
or balow ground
APPLIED SEISMIC FORCE/ CALCULATIONS: [ ancrorase TO | ERE
EQUIFMENT Information: F. | W, S| 4y #,x Fa x| 1l Zxtz thWi (R, (1, )=086 1o 1
Wp = max operaling weight = 660 lbs, Fy ! W, = D9y Foe W, - 03 X Su x I = 080 ;Fout W, = 18 x 84 x /, = 320
Fon = Applied | aferal Ssismic Foros =10 x D%g x W, - EMibs.  "WORSTCASE
Fg, = Verical componant of seismic force = 10 x B Hae X Wi sy = 26dlbs.  "WORET CASE
F, = Veriesl lolsl load = Fa - USNp = 330 0bs,
Load case 2: Used for the analyses of the steel parts
JO3HAME: SEISMIC CALCULATION WORKSHEET
EAEP ALILTHNG COOE
WEST VISALA IBC-2012 | 2015
‘SEISMIC DESIGN BLOG. ELEVATION
14271 Jeffery Rd., CUSTOMER. {EQUIP LOCATION
Irving, CA 90032 VIEIL-NCLAIN h = 4
PH (48) 823 9073 FX (248) 764 T164 vy Y [x] 0% RF
Www caepiping.com DATE: | PRP.BY.: CAE PIFING JOD# Ry = 28 " AssUIme wersl LOAD COMEMATION
"CALL US - TO SET 8182023 ‘| . = 20 case localion [ | ASCE 7-18
i a. R, (0, per AGCE T-10 i {12 DL o+ 100 E )
EQUIPMENT TAG: | L
or befow ground
APPLIEN SFIRMIC FORGEF-GAi G ATIONS: | ANCHORAGE TO CONCRETE | SHT MUMBER.
[EQUIFMENT Information: F. | W, =( 0 x ¥, x S 2 T+ 25z thpt {R, VI, |} =089 Ly & 1
Wp = max operating weight = 650 Ibs, Fo | W, =088 Fuul! W, = 03 W Su n fp = OB [Foue! W, = 16 184 x l, = 320
Fy = Applied Lateral Seismic Fore =10 R PR =63(bs,  “WORSTCASE
Fa = Vertical companers of seismic forcs = LK) x 02 x 8g x Wy = 264 |ba. WORST CASE
F, = Variical lotal Icad = Fp - 1Z0Wp = 2lbs,

The seismic ( & dead weights) loads are applied at the location of the center of the gravity of boiler’s
assembly, using rigid elements, see Fig. 1.

Figure 1- Loads acting on the boiler structure



Table 1- Load Summary

load Case Horlzontglpsismlc Force Vertical Seismic Force Total vertical Force
# [1b1] FPV [Ibf] FV [Ibf]
Fz
1 634 264 -330
2 634 264 -528

4 Analyses’ model

4.1 The extent of the model
The FE model is built based on the SoildWorks model of the boiler, provided by WM.

However, just the (seismic) loads bearing parts are used to build the FE- model. Flexible joint/

contact elements are used to join the parts, simulating the bolts and welds, see Fig. 2.




Figure 2- FE model of the boiler and joint/contact definitions

4.2 Material data
The material used in the construction of the boiler is governed under the internationally
recognized ANSI, ASTM standards for solid shapes and the AWS standards for welding wire.

The specific alloys of steel bar, tube, plate, round and channel used in the construction include
S235JR Carbon Steel and listed below.
S235JR Carbon Steel: E=2.9E+7 psi, Sy=34,000 psi

10



5 Stress Analyses

5.1 Analysis of assembly: Load Case 1

In this load case, the lateral seismic load, calculated in Section 3.2, is applied in the direction
of +X-Axis, as shown in Fig. 3. All dimensions, loads and stresses are in inch, Ibf and psi,

respectively.

Fig. 3 — Loading case 1- Loading and boundary conditions

11



Maximum peak stress (Bending+ membrane+ stress concentration stresses) and shear stress of
30,610psi and 16,148psi are computed in the FE analysis Figs.7 and 8, which meets the requirements
of AISC(Sy=34ksi). The peak stresses in the parts, Fig. 7, are local stresses and the linearized stresses
through the thickness of the part at the location where the highest stress is occurred, is much less than
the values reported here.

Maximum Shear Stress _
Type: Maximum Shear Stress - Top/Bottom
Unit: psi
Time: 15
8/18/2023 11:07 PM

16148 Max
14353

12559

10765

8970.9

7767

53825

35883

1794.2
0.0003785 Min

H
|
E
B
H
u
3

Fig. 4 — Maximum peak and shear stresses in load case 1
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H: LC-1-08-22
Eqm%%eﬁt*%f‘éﬂ o
Tj,gp& Equib“&iﬁaﬁts{wm-hdﬁo&s; ‘Sﬁfmss-_.'r'mp;‘é&trttm o
Unit: psi- '
Time: 15
B/18/2023 11:06 PM

é

30010 Max
27209

23508

20407

17006

13a04

10203

a0 2

34011
000065559 Min

Fig. 5 — Maximum peak stresses in the parts
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5.2 Analysis of assembly: Load Case 2

In this load case, the lateral seismic load, calculated in Section 3.2, is applied in the direction
of -X-Axis, as shown in Fig. 6. All dimensions, loads and stresses are in inch, Ibf and psi,
respectively.

Fig. 6 — Load case 2- Loading and boundary conditions

14



Maximum peak stress (Bending+ membrane+ stress concentration stresses) and shear stress of
30,516 psi and 16,457 psi are computed in the FE analysis Figs.7 and 8, which meets the requirements
of AISC(Sy=34ksi). The peak stresses in the parts, Fig. 7, are local stresses and the linearized stresses
through the thickness of the part at the location where the highest stress is occurred, is much less than
the values reported here.

Type: Maxirnurm Shear Stress - Top/Bottar
Unit: pisi :

Tirme: 13
841942023 454 Ak

14629
|| 12800
|| 10072
L1 o143
L 73144
|| 54858
|| 36572
1826.6
L 0.00061249 Min

Fig. 7 — Maximum peak and shear stresses in load case 2
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T

walen

pe: Equi valent (von-Wises) Stress - Top/]
Unit: psi

Time: 15
B/19/2023 855 AM

30516 Max

21125

23735

20344

16953

13563

10172

67813

33907

0.0 10609 Min

Fig. 8 — Maximum peak stresses in the parts
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5.3 Anchor bolt calculation

Hilti KBZ anchor bolts, 3/8" (2 3/4" embedment), are used to anchor the base plates to the floor. The
maximum reaction loads at the location of the anchor bolts are calculated below. The detail of the anchor
bolt calcs are provided in Appendix 3. The minimum concrete thickness of 5" and PSI rating of 3.000
psi are considered in the analyses).

ARl SEISMIC CALCULATION WORKSHEET
SEISMIC DESIGN BLDG. ELEVATION m 241 RF BUILDING CODE
14271 Jeffery Rd., CLIENT NAME: Sa =2 | EQUIP. LOCATION 1BC-2018
Irvine, CA 90032 WEIL-MCLAIN 2 = 4 h = 4t l—\ LOAD COMBINATION
PH (34) 29073 FX (848) 264 7184 ap = B3 "z = Ut ASCET-16
www.caepiping.com | oare | eReEv | Jos# Rp = 25 l—\ ot CF (08 DL +200 E )
won | ss. | - ] or below ground
3p, Re, 0o (per ASCE 7-10)
EQUIPMENT TAG:
EQUIPMENT/ MOUNTING LOCATIONS: APPLIED SEISMIC FORCE/ CALCULATIONS:
Fo | W, = 0.36g
Fov
l - I pne Fan = Appied Laleral Seismic Force =200 x 0%g x W, = 12681bs
] $ Bl 7 Fyy = Verical component of seismic force =10 2 02x Su x W, = 284 1bs.
wl + 0
I I s
) F -*J-;-l
R i CALCULATELOADS
Calcuiate pullout load due to overurning (worst case per mounfing poinf)
Wp =max. cperaing weight = 6801bs.
L =mouning length = Min Mor = Overiurning moment = Fon x Heg+ Fpvx Di2 ) cerrersinnne, = 33680 Ibn
D = mouning width = 15in. M= = Resising mement = | (09WP-Fpv) x (D2 ) e s = 5940 hn,
He = cog = 25in. Toer = Pulloutload/ mig. pt = | Mor - Mz )/ (RxD ] S s = 862333 s,
R =Anchorbis gty alonglength = 4 | Tow = 46233333331bs. <<<—Tension demand |
Q =Anchorbis qty. along widh = 2 02 Calculate shear load per anchor point
N =t Anchor bis gty =T [ Vi = Shewrkadimi it = Wp J N-85bs |

Fig. 18 — Maximum reaction loads in the anchor bolts

5.4 Results Evaluation

Minimum required strength specified in ASCE (LRFD design approach) is obtained in the
analyses of the assembly carried out in sections 5.1 to 5.2. The peak stresses reported in section
5 are the local stresses and the average stress through the thickness of the members are much
lower and that can be shown by stress linearization through the thickness. However, since even
the maximum local peak stresses don’t exceed the allowable values, the stress linearization

work is skipped here.

6 Conclusion

Seismic analysis of the boilers SVF 500/600 is carried out in this report and based

on the safety factors reported in section 5.4, minimum required strength factor is obtained in
all the analyses performed in this report.

It is concluded that the design of the structure of the boilers SVF 2000 and SVF 1500meets
the strength requirements of AISC, ASCE7-16 and IBC 2018 standards

17
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APPENDIX 1- Drawing with COG markup
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14.93

COG WITH WATER BODY

19



Appendix 2 -Anchor Bolt Calculation

20



=T

www.hilti.us Profis Anchor 2.7.1
Company: Page: 1

Specifier: Project: SVF 500/600

Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 8/19/2023

E-Mail:

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Anchor plate:

Profile:

Base material:

Installation:

Reinforcement:

Seismic loads (cat. C, D, E, or F)

Geometry [in.] & Loading [Ib, in.kip]

Kwik Bolt TZ - CS 3/8 (2 3/4)

hetact = 2.750 in., hpom = 3.063 in.
Carbon Steel

ESR-1917

6/1/2016 | 5/1/2017

Design method ACI 318-14 / Mech.

e, = 0.000 in. (no stand-off); t = 0.134 in.

Iy x 1, xt=3.000 in. x 4.000 in. x 0.134 in.; (Recommended plate thickness: not calculated

no profile
cracked concrete, 3000, f,' = 3000 psi; h = 5.000 in.
hammer drilled hole, Installation condition: Dry

tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar
Tension load: yes (17.2.3.4.3 (d))

Shear load: yes (17.2.3.5.3 (c))

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan



www.hilti.us
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Profis Anchor 2.7.1
Company: Page: 2
Specifier: Project: SVF 500/600
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 8/19/2023
E-Mail:
2 Load case/Resulting anchor forces Ay

Load case: Design loads

Anchor reactions [Ib]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 462 117 83 83
2 462 117 83 83
max. concrete compressive strain: - [%o]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 924 [Ib]

resulting compression force in (x/y)=(0.000/0.000): 0 [Ib]

3 Tension load

Load N, [Ib]

OF

Tension

o

Capacity ¢ N, [Ib]  Utilization gy = N,,/¢ N, Status
Steel Strength* 462 4875 10 OK
Pullout Strength* 462 1685 28 OK
Concrete Breakout Strength** 924 2594 36 OK
* anchor having the highest loading **anchor group (anchors in tension)
3.1 Steel Strength
Nss = ESR value refer to ICC-ES ESR-1917
¢ Nsa= Ny, ACI 318-14 Table 17.3.1.1
Variables
Ase,N [in-2] futa [pS|]
0.05 125000
Calculations
Ns, [1b]
6500
Results
Nsa [Ib] ¢ steel ¢ nonductile ¢ Nsa [Ib] Nua [Ib]
6500 0.750 1.000 4875 462

Input data and results must be checked for agreement with the existing conditions and for plausibility!

PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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www.hilti.us Profis Anchor 2.7.1
Company: Page: 3
Specifier: Project: SVF 500/600
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 8/19/2023
E-Mail:
3.2 Pullout Strength
anvf‘c = Np.2500 A a \/2;% refer to ICC-ES ESR-1917
) an,f; 2 Ny ACI 318-14 Table 17.3.1.1
Variables
f. [psi] Aa Np 2500 [I0]
3000 1.000 3155
Calculations
fo
2500
1.095
Results
an f. [I b] ¢ concrete ¢ seismic ¢ nonductile ¢ an f. [lb] Nua [I b]
3456 0.650 0.750 1.000 1685 462
3.3 Concrete Breakout Strength
A
Ncbg = ( N;) WYeeNVYedNWceNWcepN Nb ACI 318-14 Eq (17421b)
¢ Neopg = Nya ACI 318-14 Table 17.3.1.1
Aye  see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)
Avo =9h% ACI 318-14 Eq. (17.4.2.1¢c)
1
YeN = ( 2 e'N) <1.0 ACI 318-14 Eq. (17.4.2.4)
| 1+
3 hef
Yedn =07+03 (1035%) <1.0 ACI 318-14 Eq. (17.4.2.5b)
. ef
WepN = MAX(m, %) <1.0 ACI 318-14 Eq. (17.4.2.7b)
! Cac Cac
Ny =k o f i ACI 318-14 Eq. (17.4.2.2a)
Variables
hef [m] ec1.N [m] ecZ.N [m] Ca.min [m] Y e N
2.667 0.000 0.000 4.000 1.000
Coc [in] ke Aa f; [psi]
4125 17 1.000 3000
Calculations
Anc [in-z] Anco [in-z] Y ect N VY ec2,N W ed,N WV cpN N, [Ib]
84.00 64.00 1.000 1.000 1.000 1.000 4055
Results
Ncbg [Ib] ¢ concrete ¢ seismic ¢ nonductile ¢ Ncbg [Ib] Nua [Ib]
5322 0.650 0.750 1.000 2594 924

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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www.hilti.us Profis Anchor 2.7.1
Company: Page: 4
Specifier: Project: SVF 500/600
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 8/19/2023
E-Mail:
4 Shear load
Load V,, [Ib] Capacity ¢ V, [Ib] Utilization gy = V,./¢ V, Status
Steel Strength* 117 1466 9 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 235 7451 4 OK
Concrete edge failure in direction y+** 235 1120 21 OK
* anchor having the highest loading **anchor group (relevant anchors)
4.1 Steel Strength
Veaeq = ESR value refer to ICC-ES ESR-1917
¢ Veteel 2 Via ACI 318-14 Table 17.3.1.1
Variables
Asey [in7] futa [Psi]
0.05 125000
Calculations
Vsajeq [ID]
2255
Results
Vsa.eq [Ib] ¢ steel ¢ nonductile ¢ Vsa [lb] Vua [Ib]
2255 0.650 1.000 1466 117
4.2 Pryout Strength
A
Ve = kep (WN;) W oo W s W on W con Nb] ACI 318-14 Eq. (17.5.3.1b)
¢ Vepg 2 Via ACI 318-14 Table 17.3.1.1
Ane  see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)
Avo =9h% ACI 318-14 Eq. (17.4.2.1c)
1
YecN = (1 + 2 e'N) <1.0 ACI 318-14 Eq. (17.4.2.4)
3 hef
Yean =07+03 (1(:35";]'“ ) <1.0 ACI 318-14 Eq. (17.4.2.5b)
~Illef
WepN = MAX(M, %) <1.0 ACI 318-14 Eq. (17.4.2.7b)
! Cac Cac
Ny,  =kehaVF hi? ACI 318-14 Eq. (17.4.2.2a)
Variables
kcp hef [m] ec1.N ['n] e02.N [m] Ca.min [In]
2 2.667 0.000 0.000 4.000
YN Cac [m] kc Aa fc [pS|]
1.000 4125 17 1.000 3000
Calculations
Anc [in-z] Anco [in-z] Y ect N VY ec2,N VY ed,N WV cpN N, [Ib]
84.00 64.00 1.000 1.000 1.000 1.000 4055
Results
chg [Ib] ¢ concrete ¢ seismic ¢ nonductile ¢ chg [Ib] Vua [Ib]
10644 0.700 1.000 1.000 7451 235

Input data and results must be checked for agreement with the existing conditions and for plausibility!
PROFIS Anchor ( ¢ ) 2003-2009 Hilti AG, FL-9494 Schaan Hilti is a registered Trademark of Hilti AG, Schaan
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www.hilti.us Profis Anchor 2.7.1
Company: Page: 5

Specifier: Project: SVF 500/600

Address: Sub-Project | Pos. No.:

Phone | Fax: Date: 8/19/2023

E-Mail:

4.3 Concrete edge failure in direction y+

A
Vapg = (ﬁvo) W ooy W edv W ew W ny  paratelv Vo ACI 318-14 Eq. (17.5.2.1b)
¢ Vobg 2 Via ACI 318-14 Table 17.3.1.1
Ay. see ACI 318-14, Section 17.5.2.1, Fig. R 17.5.2.1(b)
Aveo =4.5 c§1 ACI 318-14 Eq. (17.5.2.1c)
1
VeV = (1 + 28;, <1.0 ACI 318-14 Eq. (17.5.2.5)
3Ca1
Yeqv =07+ 0.3(1 Csaé <1.0 ACI 318-14 Eq. (17.5.2.6b)
-Yval
Yhy = \[% >21.0 ACI 318-14 Eq. (17.5.2.8)
a
V _ |e 0.2 r \/T 15
b =(7 (E) da ) X a Vi Cat ACI 318-14 Eq. (17.5.2.2a)
a
Variables
Ca1 [in] Caz [In] v [in] Yoy h, [in.]
3.333 4.000 0.000 1.000 5.000
le [in.] Aa d, [in.] f;: [psi] V parallel,V
2.750 1.000 0.375 3000 1.000
Calculations
Ave [in-Z] Aveo [in-Z] Y oecV W ed,v Y hv Vy [Ib]
40.00 50.00 1.000 0.940 1.000 2128
Results
Vcbg [Ib] ¢ concrete ¢ seismic ¢ nonductile ¢ Vcbg [Ib] Vua [Ib]
1601 0.700 1.000 1.000 1120 235

5 Combined tension and shear loads

Bn By 4 Utilization By [%] Status
0.356 0.210 5/3 26 OK

By = BR + By <=1

6 Warnings

Load re-distributions on the anchors due to elastic deformations of the anchor plate are not considered. The anchor plate is assumed to be
sufficiently stiff, in order not to be deformed when subjected to the loading! Input data and results must be checked for agreement with the
existing conditions and for plausibility!

Condition A applies when supplementary reinforcement is used. The ® factor is increased for non-steel Design Strengths except Pullout Strength
and Pryout strength. Condition B applies when supplementary reinforcement is not used and for Pullout Strength and Pryout Strength. Refer to
your local standard.

Refer to the manufacturer's product literature for cleaning and installation instructions.

Checking the transfer of loads into the base material and the shear resistance are required in accordance with ACI 318 or the relevant standard!

An anchor design approach for structures assigned to Seismic Design Category C, D, E or F is given in ACI 318-14, Chapter 17, Section
17.2.3.4.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
case, the connection design (tension) shall satisfy the provisions of Section 17.2.3.4.3 (b), Section 17.2.3.4.3 (c), or Section 17.2.3.4.3 (d). The
connection design (shear) shall satisfy the provisions of Section 17.2.3.5.3 (a), Section 17.2.3.5.3 (b), or Section 17.2.3.5.3 (c).

Hilti post-installed anchors shall be installed in accordance with the Hilti Manufacturer's Printed Installation Instructions (MPII). Reference ACI
318-14, Section 17.8.1.

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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Fastening meets the design criteria!

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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7 Installation data

Anchor plate, steel: - Anchor type and diameter: Kwik Bolt TZ - CS 3/8 (2 3/4)
Profile: no profile Installation torque: 0.300 in.kip

Hole diameter in the fixture: d; = 0.438 in. Hole diameter in the base material: 0.375 in.

Plate thickness (input): 0.134 in. Hole depth in the base material: 3.375 in.
Recommended plate thickness: not calculated Minimum thickness of the base material: 5.000 in.

Drilling method: Hammer drilled
Cleaning: Manual cleaning of the drilled hole according to instructions for use is required.

7.1 Recommended accessories

Drilling Cleaning Setting
+ Suitable Rotary Hammer * Manual blow-out pump « Torque wrench
* Properly sized drill bit * Hammer
AY
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Coordinates Anchor in.
Anchor X y Cx Cux Cy Ciy

1 0.000 -1.250 4.000 4.000 4.000 6.500
2 0.000 1.250 4.000 4.000 6.500 4.000

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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8 Remarks; Your Cooperation Duties

» Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and
security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
application.

* You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each case
by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data or
programs, arising from a culpable breach of duty by you.

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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