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Phone : 978.465.643  Danlg@GelinasStructural.com

Scope of Project
Steel Connections for B1, B2 Beams & Misc. Metals at

Design Criteria

For Connection design, ASCE 7-16, AISC 360-16 edition, IBC 2021 as amended by the Massachusetts State
Building Code 10" edition, and the AISC 15" edition manual have been used.

All steel connections have been designed for the ASD Loads given on sheet S0.2

Materials

Structural steel shall be designed in accordance with the ‘Specification for structural steel buildings’ &
American Society welding society (AWS D1.1) “‘Structural Welding Code - Steel". AISC 15th edition. All
Bars, Steel plates, Channels, MC Sections, and angles of grade ASTM A36 shall be used. The high-strength

bolts of A325N shall be used for Shear connections.
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1) Shear Connection — Beam (B2) connecting to Column (C1) using 3/8" thick plate with (2) - 1/2" ¢
A325N Bolts & 3/16" thick weld - For 8 kip Shear

Project:
Project no:
Author:

Project data

Project name
Project number
Author
Description
Date

Code

Material

Steel
Concrete

A36
4000 psi

Project item Mayflower Meetinghouse Connections

Design

Name
Description
Analysis
Design code

Members

Geometry

Beam (B2) connecting to Column (C1)
CON -1

Stress, strain/ simplified loading

AISC 360-16 (ASD) / ACI 318-25

//=]=]=] StatiCa®

Calculate yesterday's e

st

Name | Cross-section

a - Rotation

[°]

B — Direction

[°]

Offset ex
[in]

Offset ey
[in]

Offset ez
[in]

M1 8 - Plate 0.75, 8

0.0 0.0

0.00

0.00

0.00

M6 6 - Plate 0.75, 9

-90.0 90.0

4.50

-4.50

0.00

M7 6 - Plate 0.75, 9

90.0 90.0

4.50

-4.50

0.00

Supports and forces

Name Support

Forces in

M1 / end

N-Vy-Vz-Mx-My-Mz

Node

M6 / end | Mx-My-Mz

Node

M7 / end | Mx-My-Mz

Node




Project:
Project no:
Author:

M6

Cross-sections

Name

Material

8 - Plate 0.75, 8

A36

6 - Plate 0.75, 9

A36

Cross-sections

Name

Material

Drawing

8 - Plate 0.75, 8

X

//#/=/=] StatiCa®
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Project:
Project no:
Author:

6 - Plate 0.75, 9

Bolts

Name

Diameter | fy

[in]

fu Gross area
[ksi] | [ksi] | [in?]

1/2 A325 | 0.50

92.0 | 120.0 [ 0.20

Load effects (Equilibrium not required)

Name

Member

N
[kip]

Vy Vz
[kip] | [kip]

Mx
[Kip.ft]

Mz
[Kip.ft]

LE1 M6 / End

0.00

-8.00 | 0.00

0.00

0.00

M7 / End

0.00

-8.00 | 0.00

0.00

0.00

Check

Summary

Name

Value

Check status

Analysis

100.0%

OK

Plates

0.0<5.0%

OK

Bolts

82.9 < 100%

OK

Welds

76.4 <100%

OK

Buckling

6.89

Plates

to
[in]

Name

Status

M1-bfl 1 | 3/4

OK

M6-bfl 1 | 3/4

OK

M7-bfl 1 | 3/4

OK

SP1 3/8

OK

Design data

Material

[[3[={=]

StatiCa®

Calculate yesterday's estimates




Project:
//#/=/=] StatiCa®

Project no: Colatate yestordoys st
Author:

A36 | 36.0 | 5.0 |

Overall check, LE1




Project:
Project no: oeg, Sftg;iCa”

Calculate yesterday's estimates

Grade ﬁ(’;’;‘ia”“gln Detailing | Status
1/2 A325 - 1 . 13.05 . . . OK OK
1/2 A325 - 1 13.05 . . OK OK
1/2 A325 - 1 13.05 . . OK OK

1/2 A325 -1 . . 13.05 . . . OK OK
12

Design data

Rn,tension/Q Rn,shear/Q
Grade [kip] | [kip]
1/2 A325 - 1 8.83 5.30

Welds

w -
Item [in] Detailing
M1-bfl 1 4 3/16 OK




Project:
//#/=/=] StatiCa®

Calculate yesterday's estimates

Project no:
Author:

Design data

Material
E70xx

Buckling

Loads F-?ctor

LE1 6.89

15.60
24.04
47.62
60.17
61.95

First buckling mode shape, LE1




2) Shear Connection — Beam (B1) connecting to Beam (B2) using 3/8" thick plate with (2) - 1/2" ¢
A325N Bolts & 3/16" thick weld - For 3 kip Shear

Project:
Author:
Project data
Project name
Project number
Author
Description
Date
Code AISC/ACI
Material
Steel A36
Concrete 4000 psi
Project item Mayflower Connections
Design
Name Beam (B1) connecting to Beam (B2)
Description CON -2
Analysis Stress, strain/ simplified loading
Design code AISC 360-16 (ASD) / ACI 318-25
Members
Geometry
. B — Direction | y - Pitch | a - Rotation | Offset ex | Offset ey | Offset ez
Name | Cross-section o o o . . .
[°] [°] [°] [in] [in] [in]
M1 13 - Plate 0.75, 9 | 90.0 0.0 90.0 0.00 -4.50 0.00
M3 12 - Plate 0.5,8 | 0.0 0.0 90.0 0.00 0.00 2.25
M4 11 -Plate 0.5,8 | 0.0 0.0 90.0 0.00 0.00 -2.25
M5 7 - C(Imp)4X7.25 | 0.0 0.0 90.0 0.00 0.50 0.00
Supports and forces
. [ X
Name Support Forces in [in]
M1 / begin | N-Vy-Vz-Mx-My-Mz | Node 0.00
M1/end | N-Vy-Vz-Mx-My-Mz | Node 0.00
M3 / begin Node 0.00




Project:

Project no:

Author:

M3 / end Node 0.00
M4 / begin Node 0.00
M4 / end Node 0.00
M5 / begin Node 0.00
M5 / end Node 0.00

//#/=/=] StatiCa®

Calculate yesterday's estimates

Cross-sections

Name Material
13 - Plate 0.75, 9 A36
12 - Plate 0.5, 8 A36
11 - Plate 0.5, 8 A36
7 - C(Imp)4X7.25 A36

Cross-sections

| Name

| Material | Drawing




Project:
Project no:
Author:

z
13 - Plate 0.75, 9 A36 o"‘u\(_ : Y
L .00 L
A A
ZIJ
12 - Plate 0.5, 8 A36 %: f >
S .00 L
1 |
B
11 - Plate 0.5, 8 A36 %;: f Y
S .00 L
4 7
7 - C(Imp)4X7.25 A36
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Project:

Project no:

Author:

Bolts

Name Diameter | fy fu Gross area
[in] [ksi] | [ksi] | [in?]

1/2 A325 | 0.50 92.0 | 120.0 | 0.20

Load effects (Equilibrium not required)

N Vy Vz Mx My Mz
Name | Member | o | 1kip] | [kip] | [kip.ft] | [Kip.f] | [kip.ft]
LE1 M3/End | 0.00 | -1.50 | 0.00 | 0.00 0.00 0.00
M4 /End | 0.00 | -1.50 | 0.00 | 0.00 0.00 0.00
M5 / End 0.00 [ 0.00 | 0.00 | 0.00 0.00 0.00
M3 /Begin | 0.00 | 1.50 | 0.00 | 0.00 0.00 0.00
M4 / Begin | 0.00 | 1.50 | 0.00 | 0.00 0.00 0.00
M5 / Begin | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00
Check
Summary
Name Value Check status
Analysis 100.0% OK
Plates 0.1<5.0% OK
Bolts 0.1<100% | OK
Welds 75.2 <100% | OK
Buckling 10.97
Plates
to Oed | €&P1 | OcEd
Name [in] Loads ksi] | [%] | [ksi] Status
M1-bfl 1 | 3/4 | LEA1 0.0 0.0 | 0.0 OK
M3-bfl 1 | 1/2 | LEA 216 |1 0.1 |1 0.0 OK
M4-bfl 1 | 1/2 | LE1 216 |1 0.1 |1 0.0 OK
M5-bfl 1 | 5/16 | LE1 12.8 | 0.0 | 0.0 OK
M5-tfl 1 | 5/16 | LE1 14.0 | 0.0 | 0.0 OK
M5-w 1 | 5/16 | LE1 25 |00 |00 |OK
SP1 3/8 | LE1 01 /0.0 01 |OK
SP2 3/8 | LE1 01 |0.0 00 |OK
Design data
. Fy €lim
Material ksi] | [%]
A36 36.0 | 5.0

//#]=]=] StatiCa®
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Overall check, LE1




Project:

Project no: Inea Statica@
Author:
[%]
1 150%
1 100%
(5.00)
7z Y
‘(X 0%
Strain check, LE1
Bolts
Ft \") Rn,bearing/Q Utt Uts Utts .
Shape Item | Grade Loads kip] | [kip] | [kip] (%] | [%] | [%] Detailing | Status
B1 1/2 A325-1 | LE1 0.00 | 0.00 | 13.05 0.0 |0.0 |0.0 | OK OK
24
B2 1/2 A325-1 | LE1 0.00 | 0.00 | 13.05 0.1 /0.0 0.0 | OK OK
B3 1/2 A325-1 | LE1 0.00 | 0.00 | 13.05 0.0 | 0.0 |0.0 | OK OK
-ﬂ -'2 B4 1/2 A325-1 | LE1 0.00 | 0.00 | 13.05 0.1 /0.0 |0.0 | OK OK
Design data
Rn tension/ﬂ Rn shear/Q
Grade . .
[kip] [kip]
1/2 A325 - 1 8.83 5.30




Project:

Project no: [/#]/=]=] StatiCa"®
Author:
Welds
tw w L Lc Fn Rn/Q | Ut Utc oA
Item Edge Xu [in] [in] [in] [in] Loads tkip] | [kip] | [%] | [%] Detailing | Status
M3-bfl 1 [ M5-tfl 1 | E70xx | 4 1/8 | 43/16 | 35.79 | 0.33 | LE1 0.70 | 0.94 | 75.2 | 46.8 | OK OK
M3-bfl 1 [ M5-tfl1 [ E70xx | 4 1/8 | 43/16 | 1.55 | 0.31 | LE1 0.77 | 1.28 | 60.6 | 38.0 | OK OK
M3-bfl 1 [ M5-tfl 1 | E70xx | 4 1/8 | 43/16 | 35.57 | 0.33 | LE1 0.11 | 0.97 | 109 0.0 | OK OK
M3-bfl 1 [ M5-w 1 [ E70xx | 4 1/8 | 43/16 | 35.79 | 0.33 | LE1 0.15|1.18 | 13.1/0.0 | OK OK
M4-bfl 1 | M5-bfl 1 | E70xx | 4 1/8 | 43/16 | 35.79 | 0.33 | LE1 0.73 | 0.97 | 75.0 | 47.4 | OK OK
M4-bfl 1 | M5-bfl 1 | E70xx | 4 1/8 | 43/16 | 1.55 | 0.31 | LE1 0.77 | 1.28 | 60.3 | 38.0 | OK OK
M4-bfl 1 | M5-bfl 1 | E70xx | 4 1/8 | 43/16 | 35.57 | 0.33 | LE1 0.14 | 1.06 | 13.5|5.0 | OK OK
M4-bfl 1 [ M5-w 1 | E70xx | 4 1/8 | 43/16 | 35.79 | 0.33 | LE1 0.34 | 1.37 | 246 |11.5| OK OK
M3-bfl 1 | SP1 E70xx | 4 1/8 | 43/16 | 3.97 | 0.31 | LE1 0.01 |1.16 |05 | 0.0 |OK OK
M4-bfl 1 | SP2 E70xx | 4 1/8 | 43/16 | 3.97 | 0.31 | LE1 0.01 | 124 |0.7 |00 |OK OK
Design data
. Fexx

Material [ksi]
E70xx 70.0
Buckling
Loads Shape F-z]actor
LE1 1 10.97

2 11.14

3 11.53

4 13.38

5 13.54

6 14.85
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3) Bearing Connection — Beam (B1) braced with Column (C1 & C2) using 3/8" thick plate with (2) -
1/2" ¢ A325N Bolts & 3/16" thick weld - For 3 kip Shear

Project:
Project no: [/#]/=]=] StatiCa"®
Author:
Project data
Project name
Project number
Author
Description
Date
Code AISC
Material
Steel A36
Concrete 4000 psi
Project item Mayflower Connections
Design
Name Beam (B1) connecting to column (C1 & C2)
Description CON -3
Analysis Stress, strain/ simplified loading
Design code AISC 360-16 (ASD) / ACI 318-25
Members
Geometry
. B — Direction | y - Pitch | a - Rotation | Offset ex | Offset ey | Offset ez
Name | Cross-section o o o . . .
[°] [°] [°] [in] [in] [in]
M1 3 - Plate 0.75,6 | 0.0 -90.0 0.0 0.00 0.00 0.00
M3 12 - Plate 0.5,8 | 0.0 0.0 90.0 0.00 0.75 2.25
M4 11-Plate 0.5,8 | 0.0 0.0 90.0 0.00 0.75 -2.25
M5 7 - C(Imp)4X7.25 | 0.0 0.0 90.0 0.00 0.50 0.00

Supports and forces

Name Support Forces in E“]

M1/end | N-Vy-Vz-Mx-My-Mz | Node 0.00
M3 / begin Node 0.00
M3/ end Node 0.00




Project:

Project no: //#/=]=] StatiCa®
Author:

M4 / begin Node 0.00

M4 / end Node 0.00

M5 / begin Node 0.00

M5 / end Node 0.00

Cross-sections

Name Material
3 - Plate 0.75, 6 A36
12 - Plate 0.5, 8 A36
11 - Plate 0.5, 8 A36
7 - C(Imp)4X7.25 A36

Cross-sections

| Name | Material | Drawing




Project:

Project no:
Author:
z
3 - Plate 0.75, 6 A36 & [ i >y
L 6.00 L
4 7
ZIJ
A"}
12 - Plate 0.5, 8 A36 %: f >
S 8.00 5
1 I
ZH
AV
11 - Plate 0.5, 8 A36 %;: f Y
Sty 8.00 5
4 A
7 - C(Imp)4X7.25 A36
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Project:

Project no:

Author:

Bolts

Name Diameter | fy fu Gross area
[in] [ksi] | [ksi] | [in?]

1/2 A325 | 0.50 92.0 | 120.0 | 0.20

Load effects (Equilibrium not required)

N Vy Vz Mx My Mz

Name | Member | o | 1kip] | [kip] | [kip.ft] | [Kip.f] | [kip.ft]

LE1 M3/End | 0.00 |-1.50 | 0.00 | 0.00 0.00 0.00
M4 /End | 0.00 | -1.50 | 0.00 | 0.00 0.00 0.00
M5 / End 0.00 [ 0.00 | 0.00 | 0.00 0.00 0.00
M3 /Begin | 0.00 | 1.50 | 0.00 | 0.00 0.00 0.00
M4 / Begin | 0.00 | 1.50 | 0.00 | 0.00 0.00 0.00
M5 / Begin | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00

Check

Summary

Name Value Check status

Analysis 100.0% OK

Plates 0.0 <5.0% OK

Bolts 28.6 < 100% | OK

Welds 454 <100% | OK

Buckling 11.74

Plates

to Oed | €&P1 | OcEd

Name [in] Loads ksi] | [%] | [ksi] Status

M1-bfl 1 | 3/4 | LEA1 3.2 0.0 | 0.5 OK

M3-bfl 1 | 1/2 | LEA 216 |1 0.0 | 0.0 OK

M4-bfl 1 | 1/2 | LE1 216 |1 0.0 | 0.0 OK

M5-bfl 1 | 5/16 | LE1 5.6 0.0 | 0.0 OK

M5-tfl 1 | 5/16 | LE1 8.2 0.0 | 0.0 OK

M5-w 1 | 5/16 | LE1 45 |00 |00 |OK

SP2 3/8 | LE1 95 |0.0 |16 |OK

Design data
. Fy €lim

Material [ksi] | [%]

A36 36.0 | 5.0

//#]=]=] StatiCa®
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Project:

Project no: //#]=]=] StatiCa"®
Author:
[%]
1 150%
| 100%
(5.00)
z Y
‘<X 0%
Strain check, LE1
Bolts
Ft \") Rn,bearing/Q Utt Uts Utts .
Shape Item | Grade Loads kip] | [kip] | [kip] (%] | [%] | [%] Detailing | Status
B1 1/2 A325-1 | LE1 0.22 | 1.52 | 12.64 25 |28.6|0.0 [OK OK
R
B2 1/2 A325-1 | LE1 0.50 | 1.48 | 13.05 5.7 128.0|0.0 [OK OK
Design data
Rn,tensionln Rn,shear/Q
Grade [kip] | [kip]
1/2 A325 - 1 8.83 5.30
Welds
tw w L Lc Fn Rn/Q | Ut Utc aTa
Item Edge Xu [in] [in] [in] [in] Loads (kip] | [kip] | [%] | [%] Detailing | Status
M3-bfl 1 [ M5-tfl 1 | E70xx | 4 1/8 | 43/16 | 32.81 | 0.33 | LE1 0.58 | 1.35 | 43.2|24.1| OK OK
M3-bfl 1 [ M5-tfl1 [ E70xx | 4 1/8 | 43/16 | 1.55 | 0.31 | LE1 0.00 | 122 |0.0 |0.0 | OK OK




Project:

Project no: //#]=]=] StatiCa"®
Author:
M3-bfl 1 | M5-tfl1 | E7Oxx | 4 1/8 | 43/16 | 32.81 | 0.33 | LE1 0.06 1104 |56 |0.0 |OK OK
M3-bfl 1 | M5-w 1 | E70xx | 4 1/8 | 43/16 | 32.81 | 0.33 | LE1 0.06 1102 |6.3 |0.0 |OK OK
M4-bfl 1 | M5-bfl 1 | E70xx | 4 1/8 | 43/16 | 32.81 | 0.33 | LE1 0.40 | 0.96 |42.0|224 | OK OK
M4-bfl 1 | M5-bfl 1 | E70xx | 41/8 | 43/16 | 1.55 | 0.31 | LE1 0.00 [1.15 |00 | 0.0 |OK OK
M4-bfl 1 | M5-bfl 1 | E70xx | 4 1/8 | 43/16 | 32.61 | 0.33 | LE1 003 (122 |24 |0.0 |OK OK
M4-bfl 1 | M5-w 1 | E70xx | 41/8 | 43/16 | 32.81 | 0.33 | LE1 0.47 | 1.03 | 454|258 | OK OK
M3-bfl 1 | SP2 E70xx | 41/8 | 43/16 | 3.23 | 0.32 | LE1 0.37 | 1.24 | 30.3 | 13.9 | OK OK
M4-bfl 1 | SP2 E70xx | 41/8 | 43/16 | 3.23 | 0.32 | LE1 0.37 | 1.24 | 30.2 | 154 | OK OK
M5-w 1 | SP2 E70xx | 41/8 | 43/16 | 3.70 | 0.31 | LE1 0.15 (094 (16.3|7.6 | OK OK
Design data
. Fexx

Material [ksi]
E70xx 70.0
Buckling
Loads Shape F—]actor
LE1 1 11.74

2 13.17

3 15.63

4 17.50

5 18.03

6 18.71
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