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NOTES:

1. FLANGE SPLICE NOT SHOWN
FOR CLARITY.

2. ALL MATERIAL AND
WORKMANSHIP SHALL BE IN
ACCORDANCE WITH THE RFC
PLANS.

3. ALL BOLTS SHALL BE 1"
DIAMETER.

4. ALL EXISTING HOLES SHALL BE
DYE PENETRANT INSPECTED IN
ACCORDANCE WITH ASTM E165,
TYPE 1 FLUORESCENT
PENETRANT TESTING, METHOD
C. THE INSIDE SURFACE OF THE
HOLE SHALL BE INSPECTED.
PRIOR TO INSPECTION, THE
INSIDE SURFACE OF THE HOLE
SHALL BE CLEANED OF ALL DIRT,
GREASE AND OTHER
SUBSTANCES IN ACCORDANCE
WITH ASTM E165, A1.

5. PROPOSED BOLT HOLES IN WEB

SHALL BE FIELD DRILLED 135"
DIAMETER.
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Sarah Larson

“* romu: Fischer, Jason <jfischer@walshgroup.com>
.’ Sent: Thursday, June 13, 2013 5:58 AM

To: Link, Brian; Sarah Larson

Subject: RE: RFI 451 - FS 18 G3

Use 7/16” between webs.

Jason S. Fischer, P.E.
Walsh Construction
Mobile — 440-343-2116
Office — 216-452-5807

From: Link, Brian

Sent: Wednesday, June 12, 2013 11:16 AM
To: Sarah Larson

Cc: Fischer, Jason

Subject: RE: RFI 451 - FS 18 G5

The gap is ¥2” between webs. The damage is in the up station piece (Knuckle G5S).

Brian Link
_ Walsh Construction
* %ileveland Innerbelt Project
UUM: 440-343-2440
0. 216-452-5910

From: Sarah Larson [mailto:sjlarson@HNTB.com]
Sent: Wednesday, June 12, 2013 10:27 AM

To: Link, Brian
Subject: RF1 451 - FS 18 G5

Brian,

I am working on the calculations to support the proposed fix for FS 18 G5. We don’t have the official RFi yet, but |
wanted to get started on the design. Could you tell me the field-measured gap distance between girders? Also, which
side of the splice is damaged, upstation or downstation?

Thanks,
Sarah Larson, PE
Bridge Engineer

& HNTB Corporation
715 Kirk Drive
. Xansas City, MO 864105

F

" Tel (816) 527-2677



s, TOME Hans Hutton
) Sent: Thursday, May 09, 2013 10:17 AM
To: Sarah Larson
Subject: FW: Girder Splices
fyi
Regards,
Hans

From: Mike Grubb [mailto:mgrubb@zoominternet.net]
Sent: Thursday, May 09, 2013 10:13 AM

To: Hans Hutton

Cc: Karl Frank

Subject: Re: Girder Splices

Hans,

I' will give it my best shot to answer your question first...and then let Karl add anything (or possibly correct) what | say.

In web splice design, we typically design the boits on one side of the splice for the actions at the splice assumed
_applied at the centroid of the bolt group on one side. We design the bolts for the shear at the splice, 2 moment due to the
. Ts,.ccentricity of the shear at the splice (with the eccentricity measured from the center of the splice to the centroid of the
.. J0lts on one side), and the portion of the flexural moment at the splice that is assumed resisted by the web. The splice

may also be designed for a horizontal force resultant to ensure equilibrium if the girder is not doubly symmetric. This
allows us to conveniently and conservatively use the same number of bolts on the other side of the splice, even though
the moment acting at the centroid of the bolt group on the other side of the splice is slightly different that at the centroid on
the other side of the splice. For practical reasons in new designs, it is also probably a good idea to keep the splice
symmetrical to avoid any possible confusion in the fab shop, in the field, etc. and to perhaps better help maintain girder
afignment. In your special case, | suppose you could check the bolt group on each side separately to make sure all is ok,
or if there is still concern, add to the splice on the other side to make it symmetrical.

Those are my thoughts anyway...hopefuily Karl will be able to chime in. .
Mike

Michael A. Grubb, P.E.

M.A. Grubb & Associates, LLC
508 Carvine Ct.

Wexiord, PA 15080-7662

Phone: 724-799-8286
Celi; 724-272-8749
Fax: 724-799-8287

E-mail: marubb@zoomintermnet.net

----- Original Message -—-

From: Hans Hutton

-, To: 'marubb@zoominternet.net ; Karl Frank (karl. frank@hirschfeld.com)
_J3ent: Thursday, May 09, 2013 10:32 AM

| Subject: Girder Splices




" Mike and Karl,

I am hoping that you might be able to provide me with some insight into the AASHTO Specifications regarding
._iplices. We have an unusual situation that has developed due to some damage that occurred during
4 % Jconstruction. What we are considering is shown in the attached file. The concern by the client is that there is a

""" "| provision in the Specifications that requires splices to be symmetrical. Can you tell me the basis of this provision? As
you can see from the attached sketch the proposed splice would not be symmetrical. Your insight would be
appreciated.

Best Regards,

Hans

Hans R. Hutton, P.E,, S.E.
Chief Engineer - KC Bridge Dept.

i2 HNTB Corporation
715 Kirk Drive
Kansas City, MO
64105

Direct: (816) 527-2613
Mobile: {816) 398-5338
Fax: (816) 472-5013
Email: hhutfon@hntb.com

www.hntb.com

.4/ This e-mail and any files transmitted with it are confidential and are intended solely for the use of the individual or entity

to whom they are addressed. If you are NOT the intended recipient and receive this communication, please delete this
message and any attachments. Thank you.

g




.. .. rom Hans Hutton
?.}Sent: Thursday, May 09, 2013 10:49 AM
Yo Sarah Larson
Subject: FW: Girder Splices

See comment regarding proper eccentricity.

Regards,

Hans

From: Karl Frank imailtcx:karl.frank@hirsc:hfela.-com}.w
Sent: Thursday, May 09, 2013 10:46 AM

To: Hans Hutton; 'mgrubb@zoominternet.net’
Subject: RE: Girder Splices

Hans,

I think the requirement the connection be symmetrical is just simply a statement flowing the consequence that the
forces should be the same each side of the splice and consequently they should be symmetrical. Often flange splices at
width transitions are not symmetrical. I think a properly designed unsymmetrical connection is OK.

=, 'ou should fill the holes in the original connection with tightened bolts to bring their fatigue strength to category 8 and
LA :hey also serve to insure that the splice plate does not buckle between the bolt groups which could occur if left the bolts
out of those holes. These bolts will also insure you meet the maximum edge distances to prevent corrosion built up
between the plates. You need to consider the added eccentricity of the shear force which produces a larger moment in
the connection. The eccentricity is the equal to the distance between the active bolt groups divided by 2.

Karl H. Frank

Chief Engineer

Hirschfeld Industries
5910 Courtyard Drive
Suite 210

Austin, Texas 78731
Office 325-486-4783

Fax 325-486-4619

Cell 512-633-7544
karl.frank@hirschfeld.com

HIRSGHIFELD

INDUSTRIES
BRIDGE

From: Hans Hutton [maijlto: HHutton@HNTB.com]
Sent: Thursday, May 09, 2013 9:33 AM

-~ .0t 'mgrubb@zoominternet.net’; Karl Frank

.’ subject: Girder Splices



Mike and Karl,

I am hoping that you might be able to provide me with some insight into the AASHTO Specifications regarding
. plices. We have an unusual situation that has developed due to some damage that occurred during
1 sconstruction. What we are considering is shown in the attached file. The concern by the client is that there is a
provision in the Specifications that requires splices to be symmetrical. Can you tell me the basis of this provision? As
you can see from the attached sketch the proposed splice would not be symmetrical. Your insight would be
appreciated.

Best Regards,

Hans

Hans R. Hutton, P.E., S.E.
Chief Engineer - KC Bridge Dept.

& HNTB Corporation
718 Kirk Drive
Kansas City, MO
64105

Direct: (816) 527-2613
Mobile: (816) 398-5339
Fax:  (816) 472-5013

Email: hhutton@hntb.com

www.hntb.com

*‘:f;..;]'his e-mail and any files transmitted with it are confidential and are intended solely for the use of the individual or entity to
whom they are addressed. If you are NOT the intended recipient and receive this communication, please delete this
message and any attachments. Thank you.
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Proposed Web Splice

Design Scenario 1

¢ Gap

14,3757

Note: Flange Splice not shown.
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HNTB The HNTE Companies Made SAE Date 8/5/2011 Job Number 49633
Engingers Architecis Planners Chocked WME | Date 81572011
For Cleveland InnerBeit : Field Splice - Node 9163 Backechk'd SAE Date 8/5/2011 | Sheet No.
Revised DJG Date 10/312012
Checked SJL Dale 1011172012
Flange Bolt Pattern - Node 9163 Backchk'd DJG | Date 10/11/2011
Revised SJL Date 61212013
Checked HRH Date 6/13/2013
TF Bolt Coordinates (in)}BF Bolt Coordinates (in Backchk'd SJL Dale 61372013
x {long) y {trans) x {long y (trans) Top Flange Bottom Flange
0 0 BCRESE EEn No.Bolts=  48.0 48.0
RV 0 35000 Splice Plate to First Column (in)=  2.000 CK 2.000 oK
s S0 Neo. Longitudinal Space = 50 5.0
¥ o I Longitudingal Spacing (in)=  3.000 OK 3.000 OK
Y S0 Last Column i0'End Girder (in) = %o oK 2%80 OK
FERR ) S0 Gap (im)= 0900 0.800
0 0. Edge Flange to First Row (in) = 42.000 oK 000 oK
0 0 No. Trans Space (per side of web) = 3.0 3.0
3 3 Transverse Spacing (in) = 3.500 OK 3.500 OK
3 3 Center Row to CL Web (i) = 3.500 3.500
3 S Bolt Stagger = NO NO
iy 3 Top Flange Field Splice
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Made SAE Date 8/5/2011 Job Number 49633

:"'NTB The HNTB Companies
fngineers Architects Pianners Checked WME Dale 8/5/2011

For Cleveland InnerBelt ; Field Splice - Node 3163 Sackehk's SAE Dale 81512011 | Sheet No.

" |web Bolt Pattern - Node 9163

Bolt Coordinates (in)
x(ong) | y(vert) | Gxxpe)” | (¥-Viu) | No.Bolts=  87.0
TAEQ o 1764 Splice Plate to First Column {in) = 2,000 oK
' = . 1521 No. Longitudinal Space = 2.0
1296 Longitudinal Spacing (in)=  3.000 OK
1089 Last Column to End Girder (in)= 2%(2.;5 QK
900 Gap(in)=  0.500
729 Top/Bot Web to First Row (in}) = .000 OK ‘,
576 Splice Plate to First Row (in} = ~ ~4.000 OK
441 No. Vertical Space = 28.0
324 Vertical Spacing (in)=  3.000 OK
225 ) Bolt Stagger = ‘NO
144
81 Xpgr (N} = 3
36 Ybar (in) = 42
9 Six-xban)? (in?)= 522
0 E(y-ybar)® (i} = 54810
9 Td? (in’) = 55332.0
36
a1
144 Web Field Splice
225
324 i
441
576 e
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1089
1296
1521
1764
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SJL

6-13-13

HRH 6-13-13

SJL

Proposed Web Splice

Design Scenario 2

Note: Flange Splice not shown.
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HNTB The HNTB Companies Made SAE Date 8/5/2011 | Job Number 49633
Engineers Architects Planners Checked WME | Date 8512011
For Cleveland InnerBelt : Field Splice - Node 9163 Backehk'd SAE Date 8/5/2011 | Sheet No,
Revised DJG Date 10/3/2012
., Checked SJL Date 10/11/2012
Flanae Bolt Pattern - Node 9163 Backehk'd DJG | Date 10/11/2011
Revised SJL Date 61212013
Checked HRH Date 6/13/2013
TF Bolt Coordinates (in)BF Bolt Coordinates (in Backchi'd SJL Dale 6M3/2013
x (long) y (trans) X (long) y (trans) Top Flange Bottom Flange
T T R No.Bolts = 48.0 48.0
4] S3E 038 Splice Plate to First Column (in} =  2.000 OK 2.000 OK
O T e T No. Longitudinal Space = 5.0 5.0
¢ ] oA0s 0 Tl 0.8 Longitudingl Spacing (in)=  3.000 oK 3.000 OK
0] : 175 O 1S s Last Column to'End Girder (in) = 00 oK 2%0 OK
L B S SRS B I Gap ()=  0.500 0.800
0 0 '_'--_-24___5 Edge Flange to First Row (in) = .000 OK 0co OK
0 2 No. Trans Space (per side of web) = 3.0 3.0
3 HUE o Transverse Spacing {in) =  3.500 oK 3.500 OK
3 . s N ER < X Center Row to CL Web (in)=  3.500 3.500
3 Rt R R A Bolt Stagger=  NO NC
3 31108
3 3 w2 . .
3 3 ' Top Flange Field Splice
3 3
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Far Cleveland InnerBelt : Field Splice - Node 9163 Backehk'd SAE Date 8/5/2011 | Sheet No.
Web Bolt Pattern - Node 9163
Bolt Coordinates (in)
x {long yver) | (xxed | (v | No.Bolts= 174.0
0 E0:) 56.28 1764 Splice Plate to First Column (in) = 2.000 OK
0 . j 3| 5825 1521 No. Longitudinal Space= 5.0
0 | 6. 5625 1296 Longitudinal Spacing (in)=  3.000 OK
0 |+ 9] 6625 1088 Last Column to End Girder (in) = 2&55 OK
o0 427077 5625 900 Gap (i) = G900
0 A6 6625 729 Top/Bot Web to First Row (in) = .000 OK <
0 S48 56.25 576 Splice Plate to First Row (in) = .oce oK
0 217 | 5625 441 No. Vertical Space = 280
0 w24 56.25 324 Vertical Spacing {in)=  3.000 OK
0. .27 56.25 225 Bolt Stagger = NO
0 |30 | 5625 144
0| B3] 5625 81 Xpee (iN) = 7.5
0 | 36| 5B25 36 Voar (iN) = 42
0 | .39 ] 56.25 9 T(x-xbar)? (in)= 45675
S0 420 5625 0 S(y-ybar)? (in®) = 109620
L0 | S4B 0] B6.25 9 Td® (inf) = 114187.5
0 |48 BB.25 36
g )Est ] 56,25 81
SO | sl B Web Field Splice
0 -ie0 | se2s 324 i
0 |ieaB3h|  s6.25 441 3
0| 86 56.25 576 ;E;l:
D 56.25 729 e @ © e o e
0 56.25 900 e e o e o o H
L0n 56.25 1089 @ & @ o o &
o 56.25 1296 @ e & & & @
0 5625 | 1521 © & o & o o &
S 56.25 1764 e ¢ o6 o6 e o
i ; @ @ @ @ @ @ 1)
w3 20.25 1764 S ) @ o o ® W0
3 20.25 1521 ) ® ) ) @ g U
©3 2025 | 1206 e ¢ © o e o I
i3 20.25 108¢ & @& @ @ @ o n
3 20.25 900 e © © e o o U
3 20.25 729 e & & @ 6 @
iy 20.25 576 © & © o & & u
i 20.25 441 © o o e o o U
Sighd 20.25 324 e &2 o & ° o
Bt . =] ] @ -] @ @ 1t
L3 20.25 228 ® e e © e o :3‘
3 20.25 144 e ©¢ © o e o [
3, 20.25 81 & e o e o ©® yu
3 20.25 36 ¢ e e e e e il
3 20.25 9 ® © o o o o }
& e © e © o
2 202 : e © e © o © 2;
a8 : e o e e 9 o U
3 20.25 36 e ) e o @ e :-:
R 20.25 81 e & e © e o #
30 20.25 144 ) e -] ® @ @ N
e 20.25 225 e © e o© o e M
g 20.25 324 :
e i 20.25 441 5’:
3 20.25 576 .
S8 20.25 729
L3 20.25 900
3 20.25 1089
R 20.25 1296
- 20.25 1521
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3 225 1521
B 225 1296
9 225 1089 Web Bolt Pattern Cont. - Node 9163
A2 2.25 900
15 2.25 729
18 2.25 576
21 2.25 441
6 24 2.25 324
6! 27 2.25 225
6 ©.30 2.25 144
6 33 2.25 81
6 36 2.25 36
6 < |39 2.25 9
6: 0|42 2.25 0
6 45 2.25 ]
6 (48 2.25 36
6 51 2.25 81
6 T54 - 2.25 144
6. | BT 2.25 225
6 B 2.25 324
2.25 441
2.25 576
225 729
2.25 900
2.25 1089
225 1296
2.29 1521
2.25 1764
225 1764
2.25 521
225 1296
2.25 1089
2.25 900
225 729
2.25 576
2.25 441
225 324
2.25 225
2.25 144
2.25 81
2.25 36
2.25 *]
2.25 0
2.25 9
2.25 36
2.25 81
2.25 144
225 225
225 324
2.25 441
225 576
2.25 729
2.25 900
225 1089
2.25 1286
2.25 521
2.25 1764
20.25 1764
20.25 1521
20.25 1296
20.25 1089
20.25 900
20.25 729
20.25 576
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12 - [er il 2025 225
A2 800 2025 144
A2 83 2025 81 Web Bolt Pattern Cont. - Node 9163
12 L0038 0 2028 36
M2 o[38 ] 2025 g
420 “] R0.25 0
20.25 9
20.25 36
20.25 81
20.25 144
20.25 225
20.25 324
20.25 441
20.25 576
20.25 729
20.25 900
20.25 1089
20.25 1296
20.25 1521
20.25 1764
56.25 1764
56.25 1521
56.25 1296
56.25 1088
56.25 900
56.25 729
56.25 576
56.26 441
56.25 324
56.25 225
56.25 144
56.25 81
58.25 36
56,25 9
58.25 ]
56.25 9
56.25 36
56.25 81
56.25 144
56.25 225
56.25 324
56.25 441
56.25 576
56.25 729
56.25 900
56.25 1089
56.25 1296
56.25 1521
56.25 1764
1305 7308 4567.5 109620
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Proposed Web Splice

Design Scenario 3

Note: Flange Splice not shown.
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HNTB The HNTB Companies Made SAE Date 8152011 Job Number 49633
Engineers Architects Pianners Checked WME Date 8/5/2011
For Cleveland InnerBelt : Field Splice - Node 9163 Backchk'd SAE Date 8/5/2011 | Sheet No.
Revised DJG Date 10/3/12012
: i Checked SJi. Date 10112012
" |Flange Bolt Pattern - Node 9163 Backehi'd DJG [ Date 101112011
Revised SJL Date 6/12/2013
Checked HRH Date 6/13/12013
TF Bolt Coordinates (in)BF Bolt Coordinates (in Backechk'd SJL Date 6/13/2013
x {long) y (trans) x {long} y (trans) Top Flange Bottorn Flange
S0 A0 0 s EE No.Bolts = 48,0 48.0
-0 3.5 ; _:-'U. : 5. Splice Plate to First Column {(iny=  2.000 OK 2.000 OK
-0 7.0 w0 No. Longitudinal Space = 5.0 50
-0 10.5 o0 '_ Longitudinal Spacing (in)=  3.000 oK 3.000 OK
0 T I 1 Last Column t¢'End Girder (in) = 2&?0 OK 00 OK
L0 21 o Gap (in)= 0.300 0.350
0 245 0 4.5 Edge Flange to First Row (in} = .000 OK 000 OK
0 < BRI IR v RS b _."-2__8 No. Trans Space (per side of web} = 3.0 3.0
3 RN EEE AR T R : Transverse Spacing (in}=  3.500 OK 3.500 OK
3 R K- IR IR el Cenfer Row to CL Web (in)= 3,500 3.500
3 R s o Bolt Stagger = NO NO
3 SM08 ) 3
3 SA75 ] i3
3 R . .
3 245 )3 Top Flange Field Splice
3 28 L3l
SRR UL 1) ]
BOREY - Y IR X~ BN : T
g ST L} @ @ @ @ @ iyt
B 105 3 Y a2 =] L @ < @ :,:
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HNTB The HNTB Companies Made SAE Dale 8/5/2011 Job Number 49633
Engineers Architects Planners Checked WME | pate 87812011
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