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Please note: 

• Disassembly of the bearing is forbidden without authorization from DS Brown Company and without a DS 
Brown representative present. 

• The contractor shall exercise caution during handling and installation of the bearings to ensure that the PTFE 
& Stainless steel sliding surfaces are not damaged. The surfaces shall be masked/protected accordingly prior 
to any field painting, grouting, or welding. 

• Repair any coating areas damaged during installation and field welding in accordance with the contract 
specifications and as approved by the engineer. 

• Due to design differences, the overall height of the bearings being supplied may differ from the heights shown 
on the contract plans. The actual bearing heights are given in the data table on the individual detail sheets. 
Contractor will need to recalculate and modify pedestal elevations accordingly. 

 
If you have concerns or questions about the content of this submittal, Chad Suon is the Project Engineer and can be 
reached at (419) 257-7136 or csuon@dsbrown.com . 
 
Please forward the enclosed documents to the appropriate party for review.   Return the reviewed documents to DS Brown as 
soon as possible.  Note that once drawings are returned, 14-16 weeks will be required for product fabrication.  Your assistance in 
expediting the approval process would be appreciated. 
 
Remarks: 
Please return the review documents to LuAnn Hayfield, Engineering Administrator @ (419) 257-3561 or lhayfield@dsbrown.com.   
 
 
 

DSB Project #: 45525-1114-1 
Description: River Street (TH 8) over Otter Creek 

Owner Project #:  BRF 3000(16) 
County, State: Rutland County, VT 
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Volker Burkowski 
269 Ballard Road 
Wilton, NY 12831 
Telephone #:  (518) 792-5864 
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Volker Burkowski

From: Suon, Chad <csuon@DSBrown.com>
Sent: Wednesday, November 26, 2014 3:11 PM
To: Volker Burkowski
Subject: RE: Submittal For VT | River Street (TH 8) over Otter Creek | State#: BRF 3000(16) | 

PO:201403606 | DS Brown Project #45525-1114-1

Volker, 
 
I noticed that we didn’t put a 1/8” gap between the anchor nut and the top of the sole plate.  The contract plans didn’t 
show it, but we usually put the gap to allow the rotation.  Please have the reviewer verify and mark the drawings if they 
want the gap.  Also, LuAnn should be forwarding you design calcs to submit with the drawings.  Please let me know if you 
have any questions. 
 
Thank you, 
 
Chad Suon  
D.S. Brown Co.  
Engineering  
Direct: 419-257-7136  
Office: 419-257-3561  
Fax: 419-257-0332  
 
From: Hayfield, LuAnn  
Sent: Wednesday, November 26, 2014 2:25 PM 
To: vburkowski@dacollins.com 
Cc: Suon, Chad 
Subject: Submittal For VT | River Street (TH 8) over Otter Creek | State#: BRF 3000(16) | PO:201403606 | DS Brown 
Project #45525-1114-1 
 

Good Afternoon Volker, 

Please reply to this email immediately to give us confirmation that the documents have been transferred successfully. 

Please find attached to this e‐mail the Disc Bearing shop drawings and transmittal letter for the above‐referenced project. Please 
forward to the appropriate party for review. 

Thanks for your help . . .  
   
LuAnn Hayfield  
Engineering Administrator  
(419) 257-3561, ext. 5449  
lhayfield@dsbrown.com 
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RUTLAND CITY - RIVER ST. OVER OTTER CREEK
PROJECT# BRF 3000 (16), RUTLAND COUNTY, VT.

PROJECT NUMBER: 45525-1114-VT
DISC BEARING DESIGN CALCULATIONS

TYPE: DF-529 FIXED
LOCATION: PIER: GDR 1-GDR 5
QUANTITY: 5 TOTAL
FILE: 20014/1045525/ENG/45525-1114-VT/DESIGN/DF-529
ENGINEER: C. SUON

1) DESIGN INFORMATION AND VARIABLES:

Vertical  Service Load: PVservice 529 kip���

Vertical  Strength Load: PVstrength 765 kip���

Horizontal Service Load: PHservice 110 kip���

Horizontal Strength/Extreme Load: PHstrength 127 kip��� PH = 15% of PV Service (min.) AASHTO SECTION 14.7.8.4

Rotation: �design 0.02 rad���

Urethane Disc Allowable Stress: �disc 5.0 ksi���

Steel Specifications: Fy 50 ksi��� [ASTM A709 G R. 50W]

Pin Steel Specifications: Fy_pin 95 ksi��� [AISI 4000 Series]

Minimum Plate Thickness: tmin 0.75 in���

Minimum Recess In Plates: recessmin 0.25 in���

Welding: Fexx 70 ksi���

Compressive Strength of Concrete: fc 3.50 ksi���

Anchor Rod Diameter: Drod 1.5 in��� Fu_rod 75 ksi��� [ASTM F1554 GR 55]

Misc. Info. From Contract Plans: SOLElength_req 27.0 in���

SOLEwidth_req 36.0 in���

MASONRYlength_req 27.0 in���

MASONRYwidth_req 36.0 in���

ANCHORedge_req 2.25 in���

Strength Limit State Resistance Factors:

Bearing: �b 1.00�� AASHTO SECTION 6.5.4.2

Shear: �v 1.00�� AASHTO SECTION 6.5.4.2

Flexure: �f 1.00�� AASHTO SECTION 6.5.4.2

Shear in throat of weld metal: �e2 0.80�� AASHTO SECTION 6.5.4.2

Bearing on concrete: � 0.70�� AASHTO SECTION 5.5.4.2.1

Shear connectors: �sc 0.85�� AASHTO SECTION 6.5.4.2

A325/A490 bolts in shear: �s_bolt 0.80�� AASHTO SECTION 6.5.4.2

A307/F1554 anchor rods in shear: �s_rod 0.75�� AASHTO SECTION 6.5.4.2
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2) DESIGN URETHANE DISC:

2 A) DIAMETER OF SHEAR RESTRICTING PIN:

AASHTO SECTION 6.10.9.2
PINdiameter

4 PHstrength�

�v 0.58� Fy_pin� ��

�
�
�

�
�
�

��

PINdiameter 1.713 in��

USE PINdiameter 2.625 in��� TO OPTIMIZE MACHINING TIME AND MATERIAL

2 B) DESIGN DIAMETER OF URETHANE DISC:

AREArequired

PVservice

�disc

��
AREArequired 105.800 in

2
��

AREAlost

� PINdiameter 0.125 in��� �2

4
�� AREAlost 5.940 in

2
��

DISCdiameter

4 AREArequired AREAlost�� ��

�

�
�
�

�
�
�

�� DISCdiameter 11.928 in�� (SMALLEST PLAN DIAMETER OF
URETHANE DISC ALLOWABLE)

2 C) THICKNESS OF URETHANE DISC:

USE: DISCthickness 1.313 in���

2 D) OUTSIDE DIAMETER OF URETHANE DISC:

DISCOD round0625 DISCdiameter DISCthickness tan 30 deg�( )��� ��� DISCOD 12.688 in��

USE: DISCOD 12.688 in���

DISCID DISCOD DISCthickness tan 30 deg�( )����
DISCID 11.930 in��

Adisc
�

4
DISCID

2
PINdiameter 0.125 in��� �2��

�
�
���

Adisc 105.841 in
2

��

�s

PVservice

Adisc

�� �s 4.998 ksi�� MUST BE  < 5.0 ksi�

SF
Adisc

DISCthickness �� DISCID�
�� SF 2.151�

See the attached graph at the end of these calculations verifying the thickness.

2 E) VERIFY THICKNESS OF URETHANE DISC:

2 Ei) CHECK DEFLECTION:

USE: � 0.092�� (from graph)

�st � DISCthickness���

�st 0.121 in�� MUST BE  < 0.10 DISCthickness� 0.131 in�� AASHTO SECTION 14.7.8.3

� lt 0.2 �st���

� lt 0.024 in�� MUST BE  < 0.08 DISCthickness� 0.105 in��
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2 Eii) CHECK ROTATION:

�allow 2
�st

DISCID

�
�
�

�
�
�

���

�allow 0.020� MUST BE  > �design 0.020�

2 F) VERIFY PIN DIAMETER:

2 Fi) CHECK BENDING OF PIN:

AASHTO EQUATIONS
6.7.6.2.2-1 & 2Engage

PHstrength

�b 1.5� PINdiameter� Fy�
�� Engage 0.645 in��

d DISCthickness
Engage

2
��
�

��
�

���

d 1.636 in��

Mu PHstrength d��� Mu 208 kip in���

Z
PINdiameter

3

6
�� Z 3.015 in

3
��

Mn Z Fy_pin��� Mn 286 kip in���

�f Mn� 286 kip in��� MUST BE  > Mu 208 kip in���

2 Fii) CHECK COMBINED FLEXURE AND SHEAR: AASHTO EQUATION
6.7.6.2.1-1

6 Mu�

�f PINdiameter
3

� Fy_pin�

2.2 PHstrength�

�v PINdiameter
2

� Fy_pin�

��
��

��
��

3

� 0.803� MUST BE  < 0.95
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3) DETERMINE THE DIMENSIONS OF THE UPPER BEARING PLATE:

3 A) DETERMINE THE OPENING IN THE UPPER BEARING PLATE:

3 A i) ENGAGEMENT OF THE PIN AND UPPER BEARING PLATE:

AASHTO EQUATIONS
6.7.6.2.2-1 & 2PINengagement max round0625

PHstrength

�b 1.5� PINdiameter� Fy�

�
�
�

�
�
�

0.25 in��
�
�
�

�
�
�

��

PINengagement 0.688 in��

3 A ii) CLEARANCE FROM THE TOP OF THE PIN TO THE TOP OF THE OPENING IN THE UPPER
BEARING PLATE:

PINclearance round0625 0.18 DISCthickness� �design PINdiameter�� 0.250 in��� ���

PINclearance 0.563 in��

3 A iii) DIAMETER OF THE UPPER BEARING PLATE PIN OPENING:

OPENINGdiameter PINdiameter 0.0625 in����

OPENINGdiameter 2.688 in��

3 A) UPPER BEARING PLATE THICKNESS:

UBPt1 0.045 DISCOD��� UBPt1 0.571 in�� AASHTO SECTION 14.7.8.5

UBPt2 PINengagement PINclearance��� UBPt2 1.250 in��

UBPthickness max UBPt1 UBPt2� tmin�� ���

UBPthickness 1.250 in��

USE UBPthickness 1.40 in��� TO OPTIMIZE MACHINING TIME AND MATERIAL

3 B) OUTSIDE DIAMETER OF THE UPPER BEARING PLATE:

UBPdiameter round125 DISCOD 1.1� 1.0 in��� ���

UBPdiameter 15.000 in��

USE UBPdiameter 15.00 in���

3 D) DETERMINE THE RECESS REQUIRED FOR UPPER BEARING PLATE CONNECTION:

AASHTO EQUATIONS
6.7.6.2.2-1 & 2UBPrecess round125 max

PHstrength

�b 1.5� UBPdiameter� Fy�
recessmin�

�
�
�

�
�
�

�
�
�

�
�
�

��

UBPrecess 0.250 in��
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4) DETERMINE THE DIMENSIONS OF THE LOW ER BEARING PLATE:

4 A) LOWER BEARING PLATE THICKNESS:

LBPt1 0.045 DISCOD��� LBPt1 0.571 in�� AASHTO SECTION 14.7.8.5

AASHTO EQUATIONS
6.7.6.2.2-1 & 2LBPt2

PHstrength

�b 1.5� PINdiameter� Fy�
�� LBPt2 0.645 in��

LBPthickness max LBPt1 LBPt2� tmin�� ���

LBPthickness 0.750 in��

USE LBPthickness 1.40 in��� TO OPTIMIZE MACHINING TIME AND MATERIAL

4 B) OUTSIDE DIAMETER OF THE LOWER BEARING PLATE:

LBPdiameter round125 DISCOD 1.1� 1.0 in��� ���

LBPdiameter 15.000 in��

USE LBPdiameter 15.00 in���

4 C) DETERMINE THE RECESS REQUIRED FOR LOWER BEARING PLATE CONNECTION:

AASHTO EQUATIONS
6.7.6.2.2-1 & 2LBPrecess round125 max

PHstrength

�b 1.5� LBPdiameter� Fy�
recessmin�

�
�
�

�
�
�

�
�
�

�
�
�

��

LBPrecess 0.250 in��

5) DESIGN SOLE PLATE:

5 A) DETERMINE MINIMUM LENGTH OF SOLE PLATE IF UPPER BEARING PLATE IS TO BE RECESSED:

SOLElength UBPdiameter 2 max
PHstrength

2
UBPdiameter

2
sin 1.047( )�

�
�
�

�
�
�

�
�
�
�

�
�
�

�v 0.58�� �� Fy�

0.75 in�
�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

����

SOLElength 16.500 in��

5 B) DETERMINE WIDTH OF SOLE PLATE:

SOLEwidth UBPdiameter 2 max
PHstrength

2
UBPdiameter

2
sin 1.047( )�

�
�
�

�
�
�

�
�
�
�

�
�
�

�v 0.58�� �� Fy�

0.75 in�
�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

����

SOLEwidth 16.500 in��

5 C) DETERMINE FINAL PLAN DIMENSIONS:

THE LARGEST PLAN DIMENSIONS CONTROL:

SOLElength 16.500 in�� SOLEwidth 16.500 in��

SOLElength_req 27.000 in�� SOLEwidth_req 36.000 in��

USE SOLElength 27.00 in��� USE SOLEwidth 36.00 in���
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5 D) DETERMINE THE THICKNESS OF SOLE PLATE:
Calculation is based on the assumption that the plate acts as cantilever beam with length equal to the distance from the
outermost edge of upper bearing plate to the nearest edge of the loaded area.  (Assuming a 1.0" section)

INPUT OPTIMIZED TRIAL THICKNESS: SOLEtrial 1.00 in��� (DOES NOT INCLUDE RECESS DEPTH)

LENGTH56

� UBPdiameter
2

�

4
2 SOLEtrial tan 56.31 deg�( )�� ����� LENGTH56 16.293 in�� AASHTO SECTION 14.8.1

WIDTH56

� UBPdiameter
2

�

4
2 SOLEtrial tan 56.31 deg�( )�� ����� WIDTH56 16.293 in��

LENGTH min SOLElength LENGTH56� �� ��� LENGTH 16.293 in��

WIDTH min SOLEwidth WIDTH56� �� ��� WIDTH 16.293 in��

MOMENTmax

PVstrength

LENGTH WIDTH�
�
�
�

�
�
�

max LENGTH WIDTH( )( )
� UBPdiameter

2
�

4
�

2

��
�
�
�

��
�
�
�

2

�

2
1� in���

MOMENTmax 3.242 in kip���

SOLErequired max
6.0 MOMENTmax�

�f Fy� 1.0� in�
0.75 in��

�
�
�

�
�
�

��

SOLErequired 0.750 in�� MUST BE  < SOLEtrial 1.000 in��

THEREFORE,

SOLEthickness SOLEtrial UBPrecess���

SOLEthickness 1.250 in�� MINIMUM (AT MIDPOINT IF BEVELED)

6) DESIGN CONNECTION DEVICES:

6 C) DETERMINE THE TYPE AND QUANTITY OF ANCHOR DEVICES (Assume Threads are in Shear Plane):

Ns 1�� AASHTO SECTION 6.13.2.12

AREArod

� Drod
2

�

4
��

Rn 0.48 AREArod� Fu_rod� Ns���

REQUIREDrod max 4 ceil

PHstrength

�s_rod Rn�

2

�
�
�
�

�
�
�
�

2��

�
�
�
�

�
�
�
�

�� REQUIREDrod 4�
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7) DESIGN MASONRY PLATE:

7 A) DETERMINE MINIMUM MASONRY PLATE LENGTH IF LOWER BEARING PLATE IS RECESSED:

MASONRYlength round250 LBPdiameter 2 max
PHstrength

2
LBPdiameter

2
sin 1.047( )�

�
�
�

�
�
�

�
�
�
�

�
�
�

�v 0.58�� �� Fy�

0.75 in�
�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

�
�
�
�

��
�
�
�
�

�
�
�
�

��

MASONRYlength 16.500 in��

7 B) DETERMINE MINIMUM MASONRY PLATE WIDTH:

MASONRYwidth MASONRYwidth_req��

MASONRYwidth 36.000 in��

7 C) DETERMINE FINAL PLAN DIMENSIONS:

THE LARGEST PLAN DIMENSIONS CONTROL:

MASONRYlength 16.500 in�� MASONRYwidth 36.000 in��

MASONRYlength_req 27.000 in�� MASONRYwidth_req 36.000 in��

USE MASONRYlength 27.00 in��� USE MASONRYwidth 36.00 in���

7 D) DETERMINE THE THICKNESS OF MASONRY PLATE REQUIRED.  Calculation is based on the assumption that there
is uniform pressure and the plate acts as cantilever beam with length equal to the distance from the outermost edge of lower
base plate to the nearest edge of the loaded area.  (Assuming a 1.0" section)

INPUT TRIAL THICKNESS: MASONRYtrial 1.00 in��� (DOES NOT INCLUDE RECESS DEPTH)

LENGTH56

� LBPdiameter
2

�

4
2 MASONRYtrial tan 56.31 deg�( )�� ����� LENGTH56 16.293 in��

WIDTH56

� LBPdiameter
2

�

4
2 MASONRYtrial tan 56.31 deg�( )�� ����� WIDTH56 16.293 in��

LENGTH min MASONRYlength LENGTH56� �� ��� LENGTH 16.293 in��

WIDTH min MASONRYwidth WIDTH56� �� ��� WIDTH 16.293 in��

MOMENTmax

PVstrength

LENGTH WIDTH�
�
�
�

�
�
�

max LENGTH WIDTH( )( )
� LBPdiameter

2
�

4
�

2

��
�
�
�

��
�
�
�

2

�

2
1� in���

MOMENTmax 3.242 in kip���

MASONRYrequired max
6.0 MOMENTmax�

�f Fy� 1.0� in�
tmin�

�
�
�

�
�
�

��
AASHTO SECTION 6.7.6.2
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MASONRYrequired 0.750 in�� MUST BE  < MASONRYtrial 1.000 in��

THEREFORE, THE MINIMUM MASONRY PLATE THICKNESS REQUIRED IS:

MASONRYthickness MASONRYtrial LBPrecess���

MASONRYthickness 1.250 in��

7 E) CHECK CONCRETE BEARING PRESSURES:

LENGTH 16.293 in�� LENGTH OF LOADED AREA OF CONCRETE

WIDTH 16.293 in�� WIDTH OF LOADED AR EA OF CONCRETE

A1 LENGTH WIDTH��� A1 265 in
2

��

AASHTO EQUATION 5.7.5-1 and
   EQUATION 5.7.5-2CHECK THAT

PVstrength

A1

2.882 ksi��  < � 0.85� fc� 2.083 ksi��

IF THAT DOES NOT WORK, INCREASE ALLOWABLE PRESSURE USING A2/A1.

FRUSTUMlength 27.0 in��� INPUT LENGTH AND WIDTH OF THE LOWER BASE OF THE LARGEST FRUSTUM
CONTAINED WHOLLY WITHIN THE SUPPORT (PIER OR PEDESTAL).

FRUSTUMwidth 36.0 in���

FRUSTUMmax min FRUSTUMlength LENGTH� FRUSTUMwidth WIDTH��� ��� AASHTO EQUATION 5.7.5-3

A2 LENGTH FRUSTUMmax�� � WIDTH FRUSTUMmax�� ���� ����

A2 729 in
2

��

CHECK THAT
PVstrength

A1

2.882 ksi��  < � 0.85� fc� max 1 min 2
A2

A1

�
�
�
�

�
�
�

�
�
�
�

�
�
�

� 3.451 ksi��

8) DETERMINE THE FINAL PIN LENGTH:

PINlength LBPthickness DISCthickness� PINengagement���

PINlength 3.401 in��
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Shape Factor = 2.001 to 2.200 DF-529
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