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Summary

The scope of this report is the seismic qualification, based on the structural analysis, of the
boiler model SVF 725/850, 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
7-22 and AISC 14" standards for the seismic zone 4, as the 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 design requirements of AISC, is met in all the analyses performed
in this report.

It is concluded that the design of the main frame and the seismic lugs meets the design
requirements of IBC 2018, ASCE 7-22 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 725/850, under the seismic loads (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 7-22 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- Is 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.

- Itis assumed that the material of the base frame and the top plate are S235JR.

- 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 the allowable stresses of the structural members, based on (AISC), is less than
the allowable stress in the welds. So, no weld analysis will be performed in this

work.



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 ASD
approach of the AISC 14 & ASCE 7-22 for the steel parts and LRFD for the anchorage
calculations.

3.2 Loads

The following inputs are used for the weight of the boilers.

n—% Mass Properties = x

% 850-Sheet Metal Asy.5LDASM
Options...

Override Mass Properties.., Recalculate

Include hidden bodies/components

[[] show weld bead mass

Report coordinate values relative to: | — default - i

Mass properties of 850-Sheet Metal Asy
Configuration: Default
Coordinate system: -- default --

* Includes the mass properties of one or more hidden components/bodies.
Mass = 674,97 pounds

Volume = 4243,92 cubic inches

Surface area = 44573.43 square inches

Center of mass: [ inches
5

¥ =20.85
Z=-1561

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

b= {0.01, 1.00, -0.01) Px = 77189.82

Iy = (0.10, 0.01, 0.99) Py = 138350.05

Iz = {1.00, -0.01, 0100 Pz = 154734.59

Moments of inertia: [ pounds * square inches )
Taken at the center of mass and aligned with the output coordinate system.

Lo = 154571,09 Liy = 428,56 Lz = 1612,67
Lyx = 42856 Lyy = 7720158 Lyz = -767.46
Lz = 1612.67 Lzy = -767.46 122 = 138501.79

Moments of inertia: [ pounds * square inches )
Taken at the output coordinate system.

bot = 920330.24 Iy = 9417.74 bez = -3087.31
Iy = 9417.74 lyy = 241731.38 Iyz = -315189.86
I = -3087.31 lzy = -315189.66 Izz = 739599.87
< >
Help Print... Copy to Clipboard

Cad model Overall Weight with water



Three load cases are considered in this report, the analyses are based on the worst load
combinations specified in ASCE 7-22. The following parameters are used in calculation of the
seismic loads as follows:

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

0B NAME: SEISMIC CALCULATION WORKSHEET
c AEP SVF 350 BUILDING CODE
1BC-2013
BEIBNIG DEBIGN BLDG,ELFVATION
U271 delery R, CUSTOMER Su= 2 {EQUIP, LOCATION
I, G 30032 WEIL-MeLAIN =1 B = wf
PH (43 923 9073 X 849) 254 7164 2= 1 g = [x] ot wF
wi.Caegiping.com DATE. | PRPBY. [GAEFPINGJOBH| R, = 25 * Bseume worst LOAD GOMBINATION
“CALLUS -TO SET THINGS RIGHT™ | 512972022 \ \ o= 20 case locaon. : ’_| LRFD-
i 3, Ry, O, per AGCE 1-11 I [ 03 O +120 E )
EQUIPMENT TAG: |5VF 350 [ ]on cF
or below ground
APPLIED SEISMIC FORCE! CALCULATIONS: ANCHORAGE TO CONCRETE [ SHT. NUMBER
EQUIPMENT Information: Fo ) Wp o= 04 x &y x  Su x( T ex (2 IRMI (Ry I ) =03 1 0F 1
W = max operaing weight = 510 Ibs. Fo ! W, = 036g  [Fomiad Wy = 03 % 8o x dp = 080 [Foua) Wy =18 b Sgc v Fp = 320
I For = Applid Lateral Seisrnic: Forca =12 w09y w Wy = 588 1lhs. “WORST CASE
Fav = Verical component of seismic forcs = 10 X 02 X Su x W, = 2041bs. “WORST CASE
Fy = Vercallohllosd = Fpy - 9% = ks,
2- Load case 2: Used for the analyses of the steel parts
0B NAME SEISMIC CALCULATION WORKSHEET
cAEp SUF 850 BUILDING CODE
IBC-2018
SEISMIC DESIGN BLDG, ELEVATION
14271 defery Rl GUSTOMER Su= 2 LEQUIP LOCATION
I, GAINIE WEILMCLAIN = 1 h =
PH (349 923 9073 X 40 264 7154 = 1 W= [x] o wF
ey caepiging.com DATE | PRP.BY. [cERPNGIoBH| R, = 25 * ascume woret LOAD GOMBINATION
"CALL US - TO'SET THINGS RicHT" | srR9m022 | | Q= 20 case losaton ] LRFD -2
i oy, Ry, 0, per AGCE 10 [ 1100 E )
EQUIPMENT TAG: |EVF &50 [ ]ok cF
or helow ground
APPLIED SEISMIC FORCE! CALCULATIONS: [ ANCHORAGE TO CONCRETE [T numBER
EQUIPMENT Information: Fo W = ( 04x 8 ¢ Su  x( Tet ax(z thWI (Re 1 VY- o0% 1 0F 1
W = max operding weight = 510Ihs, Fo ! W, = 05 Faue! W - 03 % S x dp = 080 Fouml Wa =18 % Surx & = 220
Foa = Mpplied Lateral Seisrric Force =12 K035 % Wo . = 588 lbs. *WORST GASE
Fay = Verbcal componert of seisric force = 10 w02 % Sgow Wy = 204 Ibs. “WORET CASE
F, = Vericalblalload = Fy, - Wp = amsbs.
3- Load case 3: Used in the analyses of the anchorage
10B NAME: SEISMIC CALCULATION VORKSHEET
CAER ~- _—
IBC-2013
SEISMIC DESIGN BLDG, ELEVATION
142H1 deery R, GUBTOMER. Su= 2 {EQUIP LOCATION
e, CABI WEIL-MLAN 5= o ) -
PH (345) 923 9073 X (349 264 T1g4 2 = v = af [x] et rF
W Caggiping.com DATE. | FRP.EY. [GAEPPINGJ0BH| R, = 25 * Assurme worst LOAD COMBINATION
"TALL US - TOSET THINGS RiGHT" | 512872022 | =20 cselodion ] LRFD 3
i 2, Py, G per AGCE 110 | ( 09 L w200 E )
EQUIPMENT TAG: |5V 550 []on e
ar below ground
APPLIED SEISMIC FORCE! CALCUILATIONS: ANCHORAGE TO CONCRETE [ SHI. HUMBER:
EQUIPMENT Information: Fo I Wp =( 04x @ x Su  x( Tet 2x(z AR (Re I da ) =096 1 oF 1
Wo = max. operaingweight = 510 Ihs, Fo ! Wo = 086g  [Fowal Wy = 03 # Sus ox Jp = 080 [Fpaa Wy = 18 x S x Jp = 320
T Fou = Applied Lateral Seisris Force =20 X 096y % W, = 880 Ibs. WORST CASE
Fv = Verical component of seismic force = 10 X 02 x Se x W, = 2041Ibs. NORST GASE
Fo = Vercallohlload = Fpy - = 2hibs.

The seismic load and acceleration and the weight 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

Horizontal Seismic Force

Horizontal Seismic

load Case FP [Ibf] Vertical Seismic Force | Total vertical Force Acceleration
# FPV [Ibf] FV [Ibf] [9]
Fz FX AY AX-AZ
1 588 0 204 -255 0.5 1.152
2 588 0 204 -306 0.6 1.152
3 980 0 204 -255 0.5 1.92




4 FE model

4.1 The extent of the model

A FE model is built based on the SoildWorks model provided by WM. The loads bearing parts
, corresponding to the load path from the COG to the base plates, are included in the FE- model.
Flexible joints and contact elements are used to assemble the parts, simulating the bolts and
welds, see Fig. 2.

[B General - 454000002 031122 To 460005810 031122(Default)
neral - Ground To 460005810 031122(Default)

. General - Ground To 460005810 031122(Default)

[ Planar - 454000004 031122 To 454000003 031122

. Planar - 454000001 031122 To 454000004 031122

= ‘1:‘_ e L % i e ks oy ¥
o AR s L
& or g | Y
- L 4, ,
VY. Y i a &= ¥
® v 7 3 (] X
30.00(in) z 0.00 30.00(in) z
| I 000

15.00 15.00

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

4.2 Material data

The material properties used in the construction of the boiler is governed under the
internationally recognized ANSI, ASTM standards for the 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 and acceleration, calculated in Section 3.2, is applied
in the direction of X-Axis(lateral), as shown in Fig. 3. All dimensions, loads and stresses are
in inch, Ibf and psi, respectively.

ime;
tems: 10 of 14 indicated
5/29/2022 10:55 PM

] (0.3-04)D +1.26-: 64091 Ibf

BJ Compression Only Suppart 6

] (0.3-04)D +1.2E: 485.05 in/s*

BJ Compression Only Support 5

] Compression Only Suppart &

] Compression Only Support 7

B General - Ground To 460005310 031122(Deff
[ General - Ground To 460005610 031122(Def
[l General - Ground To 460005810 031122(Defa
[ General - Ground To 460005810 031122(D:

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

Maximum peak stress (Bending+ membrane+ stress concentration stresses) and shear stress of
31,657psi and 17,492psi are computed in the FE analysis, Fig.4, which meets the requirements of AISC.
The peak stresses in the parts, Fig.4, 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.

| LOAD CASE 1—
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: psi

ime:
3/28/2022 10:38 PM

31657 Max
28140

24622

21105

17587

14070

10552

7035

35175
0.048939 Min

I LOAD CASE 1--

Maximurn Shear Stress
Type: Maximum Shear Stress
Unit: psi

ime:

5/25/2022 10:50 PM

17492 Max
15548

13605

11661

9717.8

77743

5830.7

38871

18436
0.027524 Min

Fig. 4 — Maximum peak and shear stresses in load case 1

11



5.2 Analysis of assembly: Load Case 2

In this load case, the lateral seismic load and acceleration, calculated in Section 3.2, is applied
in the direction of X-Axis (lateral), as shown in Fig. 5. All dimensions, loads and stresses are
in inch, Ibf and psi, respectively.

Only Support 8
Timeils
Iterns: 10 of 14 indicated ’]

5/28/2022 11:02 PM

[A] D+1.2E: 501,85 ins*

[B] Compression Only Support 6

[E] Compression Only Suppart 7

[B] Compressian Only Support &

[EJ D +1.26-: 662.86 Ibf

[E] Compression Only Support 5

[ General - Ground To 460005810 031122(Defa
[ General - Ground To 460005610 031122(Defa
[l General - Ground To 460005810 031122(Defaul
[ General - Ground To 460005810 031122(Defaul

10.00

Fig. 5 — Load case 2- Loading and boundary conditions

Maximum peak stress (Bending+ membrane+ stress concentration stresses) and shear stress of
33,535psi and 18,006psi are computed in the FE analysis Fig.6, which meets the requirements of AISC.
The peak stresses in the parts, Fig. 6, 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.

E:Load CAse 2 : E: Load CAse 2
Equivalent Stress Maxirnurm Shear Stress
Type: Equivalent (von-Mises) Stress Type: Maximurm Shear Stress
Linit; psi Linit: psi
Tirme: 1 Tirme: 1

5/29/2022 11:04 PM 5/28/2022 11:11 PM

33535 Max 18006 Max
29809 16005

26083 14004

22356 12004

18630 10003

14004 80025

11178 6001.9

4522 4001.2

37261 2000.6
0.046332 Min 0.026317 Min

Fig. 6 — Maximum peak and shear stresses in load case 2
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5.3 Analysis of assembly: Load Case 3

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. 8. All dimensions, loads and stresses are in inch, Ibf and psi,
respectively.

Fig. 8 — Load case 3- Loading and boundary conditions

The maximum reaction loads at the base plates are extracted from the analyses and shown in Figure
10. These loads are used in the analysis of the anchor bolts.

Tebular Data v X
|Time [5] |[¥ Joint Probe 6 Total Force X) [Ibf] | [ Joint Probe 6 Tatal Force ) [Ibf] |[¥ Joint Probe 6 Total Force 2) [Ibf] | [V JaintF A

E_l 1. -324.33 14689 343.82 494.95 b 4
il < >
Selection Information  Graphics Annotations Messages  Tabular Data  Graph

20.00

10.00

Fig. 10 — Maximum reaction force in the base plates
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5.4 Anchor Bolts

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 extracted from the FE-analyses (load
case 3). 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).

Table-3: Reaction loads in the base plate, Fig. 10

Reaction forces
[1bf]
FX FY FzZ
325 150 350

5.5 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 5.4, (minimum safety factor of 1 for LRFD
load). The 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 boiler, model SVF 725/850, 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 boiler SVF 725/850 meets the design
requirements of AISC, ASCE7-10 and IBC 2018 standards.

14
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APPENDIX 1- Drawing with COG markup

&

26.35

®
WEIL-McLAIN

1 City, N 4430 w

KKK KKKDOC l KK
TsCals Tsm Blswes 1T of ]

COG WITH WATER BODY
COG WITHOUT WATER BODY

CENTER OF GRAVITY LOCATION

ANCES,UNLESS OTHERWISE SPECIFED
'

. = ==L WEN-MCLAIN

ierigan Chy, N 46340 war

= T
YK No. 384000021D0C XX
DRAWN 00X [aeerover XXX DO NOT SCALE [s2e Blsmeer 1 of |

16



[

[

Brass

[

Brass

FE

0%

Unasskgned par W (o8 4001 Dy ot from £3b. Part)
waner body

[E]
Sons

+vimerBodies

R

s T u v w )( i z

B M Propertes -

g [T hent e iy LD

Ovemide dass Propertes.. Recaiculate

[ —
DleteCrtaro s e

] show weid bead mas:

e oo s e [~ g |

ass
‘Contiguration: DatauIL
Cooreate system - Setault -

Mass = 537,84 pounds
Vohume = 227209 cubic inches
Surtace area = 42697.1

bt inches
(Centes of mass: Linches |
x-038

[Princpst axes of ietis 30d princpsl moments of et | pounds * e
Taken at the center of mais,

= (002 100, 005 Px= 7200670

= (008 006 03 By = 1105367

= (100001, 408 P2 = 13643026

of mesti: | pounds * suare inches )

Loy = 112407 -
e 11 ny = TRT0 Lz » 239747
L= 142691 237, Lz = 12104104

of mestia: | pounds * square inches |

Taken s the output coordinate system.

6616674 = 91771 b = 208730
s iy = 19458 Iy = 22040781
n T30 iy o Iz = 521
e Fret. Coprts Cupbosrs

17



Appendix 2- Anchor Bolt Calculation
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www.hilti.us

LT

Profis Anchor 2.7.1

Company:
Specifier:
Address:
Phone | Fax:
E-Mail:

Page: 1

Project: SVF 825
Sub-Project | Pos. No.:

Date: 5/29/2022

Specifier's comments:

1 Input data

Anchor type and diameter:

Effective embedment depth:
Material:

Evaluation Service Report:
Issued | Valid:

Proof:

Stand-off installation:
Profile:

Base material:

Installation:

Reinforcement:

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

Geometry [in.] & Loading [lb, ft.Ib]

Kwik Bolt TZ - CS 3/8 (2 3/4)
hefact = 2.750 in., hpom = 3.063 in.
Carbon Steel

ESR-1917

6/1/2016 | 5/1/2017

Design method ACI 318-14 / Mech.

- (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

www.hilti.us

LT

Profis Anchor 2.7.1

Company:

Page: 2
Specifier: Project: SVF 825
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 5/29/2022
E-Mail:
2 Load case/Resulting anchor forces
Load case: Design loads
Anchor reactions [Ib]
Tension force: (+Tension, -Compression)
Anchor Tension force Shear force Shear force x Shear force y
1 150 460 325 325
max. concrete compressive strain: - [%o]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [Ib]
resulting compression force in (x/y)=(0.000/0.000): O [Ib]
3 Tension load
Load N, [Ib] Capacity ¢ N, [Ib]  Utilization gy = N,./¢ N, Status
Steel Strength* 150 4875 4 OK
Pullout Strength* 150 1685 9 OK
Concrete Breakout Strength** 150 977 16 OK
* anchor having the highest loading **anchor group (anchors in tension)
3.1 Steel Strength
Nsa = ESRvalue refer to ICC-ES ESR-1917
¢ Nea =Ny, ACI 318-14 Table 17.3.1.1
Variables
Ase,N [in-z] futa [pS|]
0.05 125000

Calculations

Nsa [Ib]

6500

Results

Nsa [Ib] (I) steel ¢ nonductile (I) Nsa [Ib] Nua [Ib]

6500 0.750 1.000 4875 150

Input data and resul
PROFIS Anchor (¢

ts must be checked for agreement with the existing conditions and for plausibility!
) 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 825
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 5/29/2022
E-Mail:
3.2 Pullout Strength
Nont, = Npa2soo % a \/2;% refer to ICC-ES ESR-1917
¢ Nopr =N ACI 318-14 Table 17.3.1.1
Variables
f; [psi] La Np.2500 [Ib]
3000 1.000 3155
Calculations
[ _fe
2500
1.095
Results
an( [lb] (b concrete ¢ seismic ¢ nonductile ¢ anf‘ [Ib] Nua [Ib]
3456 0.650 0.750 1.000 1685 150
3.3 Concrete Breakout Strength
A
Ny = (WN:O) W eaN W on ¥ con No ACI 318-14 Eq. (17.4.2.1a)
¢ Nep 2Ny, 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)
Anco =9h% ACI 318-14 Eq. (17.4.2.1¢c)
1
VeoN = (1 L2 e'N) <1.0 ACI 318-14 Eq. (17.4.2.4)
3 het
Yean =0.7+0.3 (ff"s’;‘]'” <1.0 ACI 318-14 Eq. (17.4.2.5b)
. ef
Ca,min 1-5r‘|ef
Voo = MAX(-—, —) <1.0 ACI 318-14 Eq. (17.4.2.7b)
! Cac Cac
No  =ke2aVE HLP ACI 318-14 Eq. (17.4.2.2a)
Variables
het [in.] e [in.] €can [in] Camin [in] VYN
1.667 0.000 0.000 2.500 1.000
Cac [in] ke ’a fe [psi]
4125 17 1.000 3000
Calculations
Anc [in-z] Anco [in-z] V eciN VY ec2N Y edN VY cpN N, [Ib]
25.00 25.00 1.000 1.000 1.000 1.000 2003
Results
Ncb [Ib] ¢ concrete ¢ seismic ¢ nonductile ¢ Ncb [Ib] Nua [Ib]
2003 0.650 0.750 1.000 977 150

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

LT

www.hilti.us Profis Anchor 2.7.1
Company: Page: 4
Specifier: Project: SVF 825
Address: Sub-Project | Pos. No.:
Phone | Fax: Date: 5/29/2022
E-Mail:
4 Shear load
Load V,, [Ib] Capacity ¢ V, [Ib] Utilization By, = V,./¢ V,, Status
Steel Strength* 460 1466 32 OK
Steel failure (with lever arm)* N/A N/A N/A N/A
Pryout Strength** 460 2805 17 OK
Concrete edge failure in direction x+** 460 581 80 OK
* anchor having the highest loading **anchor group (relevant anchors)
4.1 Steel Strength
Veaeq = ESRvalue refer to ICC-ES ESR-1917
¢ Vsteel 2 Via ACI 318-14 Table 17.3.1.1
Variables
Ase,v [il’l.Z] futa [pS|]
0.05 125000
Calculations
Vsa,eq [ID]
2255
Results
Vsa,eq [lb] ¢ steel ¢ nonductile ¢ Vsa [lb] Vua [Ib]
2255 0.650 1.000 1466 460
4.2 Pryout Strength
A
Vo =k [(WN;) W o W e W con Nb] ACI 318-14 Eq. (17.5.3.1a)
¢ Vep 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)
Anco =9 h% ACI 318-14 Eq. (17.4.2.1c)
1
WecN = (1 + 2 e'N) <1.0 ACI 318-14 Eq. (17.4.2.4)
3 hef
Yean =0.7+0.3 (10""5";]'” <1.0 ACI 318-14 Eq. (17.4.2.5b)
. ef
- Ca,min 1 -5hef
VN = MAX{ 275, ——= ) <1.0 ACI 318-14 Eq. (17.4.2.7b)
! Cac Cac
Ny =kohia \/E hi ACI 318-14 Eq. (17.4.2.2a)
Variables
kcp hef [ln] e(:1,N [ln] ecZ,N ['n] Ca,min [ln]
2 1.667 0.000 0.000 2.500
Y e N Cac [m] kc Aa f;: [pS|]
1.000 4125 17 1.000 3000
Calculations
ANc [in-z] ANcO [in-z] VY ec1,N Y ec2N Y edN VY cp,N Nb [Ib]
25.00 25.00 1.000 1.000 1.000 1.000 2003
Results
ch [Ib] ¢ concrete ¢ seismic ¢ nonductile ¢ ch [Ib] Vua [Ib]
4007 0.700 1.000 1.000 2805 460

Input data and results must be checked for agreement with the existing conditions and for plausibility!
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4.3 Concrete edge failure in direction x+

A
Ve = (WV:O) W eaw W ov W hv ¥ parateny Vo ACI 318-14 Eq. (17.5.2.1a)
b Ve = Vi 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 =4.5c2 ACI 318-14 Eq. (17.5.2.1c)
1
Weoy = (1 e ) <1.0 ACI 318-14 Eq. (17.5.2.5)
3Ca1
Veay =07+ 0.3(1 2= )<10 ACI 318-14 Eq. (17.5.2.6b)
-Ila1
Wiy = \/%z 1.0 ACI 318-14 Eq. (17.5.2.8)
a
I 0.2 - 15
V, = (7 (di) \/d:) % a VE, G ACI 318-14 Eq. (17.5.2.2a)
a
Variables
Cat [in] Caz [in] v [in.] Vv ha [in.]
2.500 2.500 0.000 1.000 5.000
Ie [m] Aa da [m] flc [p3|] VY parallel,V
2.750 1,000 0.375 3000 1.000

Calculations

Avc[in%] Aveo [in.] Y ecV Y edV Y hyv Vp [Ib]
18.75 28.13 1.000 0.900 1.000 1382
Results
Vcb [Ib] ¢ concrete ¢ seismic ¢ nonductile ¢ Vcb [Ib] Vua [Ib]
829 0.700 1.000 1.000 581 460

5 Combined tension and shear loads

Bn By C Utilization By v [%] Status
0.154 0.792 5/3 73 OK

By = B+ 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 (MPIl). 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: - Installation torque: 25.000 ft.Ib

Hole diameter in the fixture: - Hole diameter in the base material: 0.375 in.

Plate thickness (input): - Hole depth in the base material: 3.375 in.
Recommended plate thickness: - 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

Coordinates Anchor in.

Anchor X y Cx Cux Cy Ciy
1 0.000 0.000 2.500 2.500 2.500 2.500

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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