Revised 03-11: Added Standard 1021W to List. Added a Hyphen to the 1036 BT Beam Standard Numbers.

Issued 02-10.
Beams.dgn - 100-B - This Sheet Re-Issued 04-2024. Sheet Format Update.

Index of Beam Standards Index of Beam Standards Index of Beam Standards
Standard Description Standard Description Standard Description
1008a Abutment Bearing Standards 4633-D75 "D" Beam - 75'-0" Span 4766 Bulb Tee "B" Beam - 100'-0" Span
1008b Pier Bearing Standards 4633-D80 "D" Beam - 80'-0" Span 4767 Bulb Tee "B" Beam - 105'-0" Spans
1009a Pier Masonry Plate & Rocker Bearing Standards 4634-D85 "D" Beam - 85'-0" Span 4770s1 Bulb Tee "E" Beam - 60'-0" - 150'-0" Spans Data Details - Sheet 1 of 2
1009b Pier Sole Plate & Fixed Shoe Bearing Standards 4634-D90 "D" Beam - 90'-0" Span 4770s2 Bulb Tee "E" Beam - 60'-0" - 150'-0" Spans Data Details - Sheet 2 of 2
1010 Low Profile Bearing Standard 4634-D95 "D" Beam - 95'-0" Span 4771 Bulb Tee "E" Beam - 60'-0" Spans
1021 Welding Details for Welded Girder Bridges 4635-D100 | "D" Beam - 100'-0" Span 4772 Bulb Tee "E" Beam - 65'-0" Spans
1021w Weathering Steel Welding Details for Welded Girder Bridges 4635-D105 | "D" Beam - 105'-0" Span 4773 Bulb Tee "E" Beam - 70'-0" Spans
1036 Steel Intermediate Diaphragm for PCBM Bridges 4636-D110s1| "D" Beam - 110'-0" Span Data Details - Sheet 1 of 2 4774 Bulb Tee "E" Beam - 75'-0" Spans
1036-1-BTB | Steel Intermediate Diaphragm Standards (BTB Sheet 1 of 2) 4636-D110s2| "D" Beam - 110'-0" Span - Sheet 2 of 2 4775 Bulb Tee "E" Beam - 80'-0" Spans
1036-2-BTB | Steel Intermediate Diaphragm Standards (BTB Sheet 2 of 2) 4700 Bulb Tee "C" Beam - 30'-0" - 115'-0" Spans Data Details 4776 Bulb Tee "E" Beam - 85'-0" Spans
1036-1-BTC | Steel Intermediate Diaphragm Standards (BTC Sheet 1 of 2) 4701 Bulb Tee "C" Beam - 30'-0" Span 4777 Bulb Tee "E" Beam - 90'-0" Spans
1036-2-BTC | Steel Intermediate Diaphragm Standards (BTC Sheet 2 of 2) 4702 Bulb Tee "C" Beam - 35'-0" Span 4778 Bulb Tee "E" Beam - 95'-0" Spans
1036-1-BTD | Steel Intermediate Diaphragm Standards (BTD Sheet 1 of 2) 4703 Bulb Tee "C" Beam - 40'-0" Span 4779 Bulb Tee "E" Beam - 100'-0" Spans
1036-2-BTD | Steel Intermediate Diaphragm Standards (BTD Sheet 2 of 2) 4704 Bulb Tee "C" Beam - 45'-0" Span 4780 Bulb Tee "E" Beam - 105'-0" Spans
1036-1-BTE | Steel Intermediate Diaphragm Standards (BTE Sheet 1 of 2) 4705 Bulb Tee "C" Beam - 50'-0" Span 4781 Bulb Tee "E" Beam - 110'-0" Spans
1036-2-BTE | Steel Intermediate Diaphragm Standards (BTE Sheet 2 of 2) 4706 Bulb Tee "C" Beam - 55'-0" Span 4782 Bulb Tee "E" Beam - 115'-0" Spans
4541 Stub Abutment Bearing Details - A & B Beams PPCB & Steel Beam Bridges 4707 Bulb Tee "C" Beam - 60'-0" Span 4783 Bulb Tee "E" Beam - 120'-0" Spans
4541A Stub Abutment Bearing Details - C & D Beam Bridges 4708 Bulb Tee "C" Beam - 65'-0" Span 4784 Bulb Tee "E" Beam - 125'-0" Spans
4541B Stub Abutment Bearing Details - BTB, BTC, BTD, BTE Beam PPCB Bridges 4709 Bulb Tee "C" Beam - 70'-0" Span 4785 Bulb Tee "E" Beam - 130'-0" Spans
4541C A & B Beam PPC Bridges - Stub Abutment Bearing Details 4710 Bulb Tee "C" Beam - 75'-0" Span 4786 Bulb Tee "E" Beam - 135'-0" Spans
4541D C & D Beam PPC Briges - Stub Abutment Bearing Details 4711 Bulb Tee "C" Beam - 80'-0" Span 4787 Bulb Tee "E" Beam - 140'-0" Spans
4541E BTB, BTC, BTD, BTE Beam PCC Bridges - Stub Abutment Bearing Details 4712 Bulb Tee "C" Beam - 85'-0" Span 4788 Bulb Tee "E" Beam - 145'-0" Spans
4541F A & B Beam PPC Bridges - Pier Bearing Details 4713 Bulb Tee "C" Beam - 90'-0" Span 4789 Bulb Tee "E" Beam - 150'-0" Spans
4541G C & D Beam PPC Bridges - Pier Bearing Details 4714 Bulb Tee "C" Beam - 95'-0" Span 4790s1 Bulb Tee "E" Beam - 155'-0" Spans Data Details - Sheet 1 of 2
4541H BTB, BTC, BTD, BTE Beam PPC Beam Bridges - Pier Bearing Details 4715 Bulb Tee "C" Beam - 100'-0" Span 4790s2 Bulb Tee "E" Beam - 155'-0" Spans - Sheet 2 of 2
4600 "A" Beam 30'-0" - 55'-0" Spans Data Details 4716 Bulb Tee "C" Beam - 105'-0" Span
4601-A30 "A" Beam - 30'-0" Span 4717 Bulb Tee "C" Beam - 110'-0" Span
4601-A34 "A" Beam - 34'-2" Span 4718 Bulb Tee "C" Beam - 115'-0" Span
4601-A38 "A" Beam - 38'-4" Span 4719s1 Bulb Tee "C" Beam - 120'-0" Spans Data Details - Sheet 1 of 2
4601-A42 "A" Beam - 42'-6" Span 4719s2 Bulb Tee "C" Beam - 120'-0" Span - Sheet 2 of 2
4601-A46 "A" Beam - 46'-8" Span 4730 Bulb Tee "D" Beam - 50'-0" - 130'-0" Spans Data Details
4602-A50 "A" Beam - 50'-10" Span 4731 Bulb Tee "D" Beam - 50'-0" Span
4602-A55 "A" Beam - 55'-0" Span 4732 Bulb Tee "D" Beam - 55'-0" Span
4610 "B" Beam 34'-2" - 67'-6" Spans Data Details 4733 Bulb Tee "D" Beam - 60'-0" Span
4611-B34 "B" Beam - 34'-2" Span 4734 Bulb Tee "D" Beam - 65'-0" Span
4611-B38 "B" Beam - 38'-4" Span 4735 Bulb Tee "D" Beam - 70'-0" Span
4611-B42 "B" Beam - 42'-6" Span 4736 Bulb Tee "D" Beam - 75'-0" Span
4611-B46 "B" Beam - 46'-8" Span 4737 Bulb Tee "D" Beam - 80'-0" Span
4611-B50 "B" Beam - 50'-10" Span 4738 Bulb Tee "D" Beam - 85'-0" Span
4612-B55 "B" Beam - 55'-0" Span 4739 Bulb Tee "D" Beam - 90'-0" Span
4612-B59 "B" Beam - 59'-2" Span 4740 Bulb Tee "D" Beam - 95'-0" Span
4612-B63 "B" Beam - 64'-4" Span 4741 Bulb Tee "D" Beam - 100'-0" Span
4612-B67 "B" Beam - 67'-6" Span 4742 Bulb Tee "D" Beam - 105'-0" Span
4620 "C" Beam 30'-0" - 80'-0" Spans Data Details 4743 Bulb Tee "D" Beam - 110'-0" Span
4621-C30 "C" Beam - 30'-0" Span 4744 Bulb Tee "D" Beam - 115'-0" Span
4621-C34 "C" Beam - 34'-2" Span 4745 Bulb Tee "D" Beam - 120'-0" Span
4621-C38 "C" Beam - 38'-4" Span 4746 Bulb Tee "D" Beam - 125'-0" Span
4621-C42 "C" Beam - 42'-6" Span 4747 Bulb Tee "D" Beam - 130'-0" Span
4621-C46 "C" Beam - 46'-8" Span 4748s1 Bulb Tee "D" Beam - 135'-0" Spans Data Details - Sheet 1 of 2
4622-C50 "C" Beam - 50'-10" Span 4748s2 Bulb Tee "D" Beam - 135'-0" Span - Sheet 2 of 2
4622-C55 "C" Beam - 55'-0" Span 4750 Bulb Tee "B" Beam - 30'-0" - 95'-0" Spans Data Details
4622-C59 "C" Beam - 59'-2" Span 4751 Bulb Tee "B" Beam - 30'-0" Spans
4622-C63 "C" Beam - 64'-4" Span 4752 Bulb Tee "B" Beam - 35'-0" Spans
4622-C67 "C" Beam - 67'-6" Span 4753 Bulb Tee "B" Beam - 40'-0" Spans
4623-C71 "C" Beam - 71'-8" Span 4754 Bulb Tee "B" Beam - 45'-0" Spans
4623-C75 "C" Beam - 75'-10" Span 4755 Bulb Tee "B" Beam - 50'-0" Spans
4623-C80 "C" Beam - 80'-10" Span 4756 Bulb Tee "B" Beam - 55'-0" Spans
4630 "D" Beam 35'-0" - 105'-0" Spans Data Details 4757 Bulb Tee "B" Beam - 60'-0" Spans
4631-D35 "D" Beam - 35'-0" Span 4758 Bulb Tee "B" Beam - 65'-0" Spans
4631-D40 "D" Beam - 40'-0" Span 4759 Bulb Tee "B" Beam - 70'-0" Spans
4632-D45 "D" Beam - 45'-0" Span 4760 Bulb Tee "B" Beam - 75'-0" Spans
4632-D50 "D" Beam - 50'-0" Span 4761 Bulb Tee "B" Beam - 80'-0" Spans
4632-D55 "D" Beam - 55'-0" Span 4762 Bulb Tee "B" Beam - 85'-0" Spans
4632-D60 "D" Beam - 60'-0" Span 4763 Bulb Tee "B" Beam - 90'-0" Spans Index Of Beam Standards
4633-D65 "D" Beam - 65'-0" Span 4764 Bulb Tee "B" Beam - 95'-0" Spans
4633-D70 "D" Beam - 70'-0" Span 4765 Bulb Tee "B" Beam - 100'-0" & 105'-0" Spans Data Details
FILE NO. ENGLISH DESIGN TEAM Index Of Beam Standards Standard Sheet 100-B COUNTY PROJECT NUMBER SHEET NUMBER
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- This Sheet Re-Issued 04-2024. Sheet Format Update.

1008a

Correction 04-14 - Added Reference to Summary Quantities Sheet for Bearing Weights.
Beams.dgn -

Issued 05-10.
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Bearing Notes:

The casting of R1A, R2A, & R3A shall be in accordance with
Article 4153.04, of the Standard Specifications. Castings may
be gray iron or nodular iron.

The pins shall be in accordance with Article 4153.02, of the
Standard Specifications, and with the requirements of ASTM
A108 steel.

Preparation of bearing area shall be in accordance with
Article 2408.03, M, of the Standard Specifications. The
bedding shall be a single layer of % inch neoprene sheet.

The % inch neoprene sheets are to be 50, 60, or 70
durometer hardness and shall be 1 inch greater in length and
width than the bottom surface of the masonry plates or steel
bearings.

As soon as the surfacing process is done, the surfaces
finished with an ANSI 125 finish shall be shop coated with an
application of waterproof National Lubricating Grease Institute
(NLGI) No. 3 multipurpose grease. Just before the erection of
the structural steel in the field, the shop coated surfaces are
to be wiped clean and a field coat of NLGI No. 3 grease is to
be applied.

Masonry Plates MP1A, MP2A and MP3A shall be galvanized
after the 1"x1" square bars have been welded to the masonry
plate and the pintles have been installed.

All masonry plate assemblies shall be galvanized.
Galvanizing shall be in accordance with Article 4100.07, of the
Standard Specifications.

Distance From Top of Sole
Plate to Bridge Seat

Rockers X
R1A 1'-0%,"
R2A 1'-2"
R3A 1'-4%,"

* Including ¥," Neoprene Sheet.

Maximum

Reaction
(In KIPS)

RIA R2A R3A

132 171 263

Note: Structural Steel weight
is included on the Summary
Quantities Sheet.
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= 146 Ibs. (Does Not Include 1"x1" Square Bars) (Does Not Include 1"x1" Square Bars)
Wt. = 7 Ibs. for 1"x1" Square Bars ? Ibs. for 1"x1" Square Bars
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Correction 05-14: Added a Statement to Anchor Bolt Swedge Detail Stating that the Shape of the Indentations may be Oblong or Round in Shape.

Issued 05-10.

1008b - This Sheet Re-Issued 04-2024. Sheet Format Update.
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1-6" 4" 10" 4" .
N > ol R R A% 5 4l Bearing Notes:
410 4 > 31 17" The casting of R2A, S2, R3A and S3 shall be in accordance
\ 11/‘,‘ 2% | s | 2% AR R Bore 1%," with Article 4153.04, of the Standard Specifications. Castings
3% . ) CEhEEEN . 1 Bx1-4" Swed > ‘9\ T . Finish ANSI 125 may be gray iron or nodular iron.
14'@x1-4" Swedge - 174" PR B,Or‘ehlé" S ehor bolt i 11%6" Typ. /175G Handling S = X The pins shall be in accordance with Article 4153.02, of the
anchor bolt, with 10 H | 1% 10 ; Finish ANSI 125 anchor bott, wi !  Holes S 2nin Standard Specifications, and with the requirements of ASTM
hex. nut & washer 2 1%16" Typ. ,~ 175"@ Handling L hex. nut | e
>l < Hol IR We= 6.1 Ib Center A108 steel.
wt.= 7.1 lbs. | L= oles . ! I S S e SN L f pin Anchor bolts shall be set in accordance with Article 2405.03,
3%,'Gx3" R ‘ ™ % % Center /\0 T ™M F Y 1% H, of the Standard Specifications.
Washer ol ) K Gl ©y of Pin . il — S| = < 2 el P Preparation of bearing area shall be in accordance with
S A 1% T1% B g Y Article 2408.03, M, of the Standard Specifications. The bedding
= o .k Fimsh/ Ao 1 m e ‘ = 7T shall be a single layer of % inch neoprene sheet.
N = - -t a3 X
By ANSI 250 ® H:\q e ——»"\_Flat and True o The % inch neoprene sheets are to be 50, 60, or 70
13" 1-2%" 1%" ~ (Finish ANSI 2000) < > durometer hardness and shall be 1 inch greater in length and
Flat and True > - Finish : ' width than the bottom surface of the masonry plates or steel
(Finish ANSI G Pintles 2 . 2% ANSI 250 N ’4—’4—11/2"6 Holes. Face casting around .
2000) hd > &4 T 1T 1 holes to seat 1%,"® American Standard bearings. ) )
‘43/41- 16" 4% i " regular hexagonal nut. ‘ lAS soon as the surfacmg process is done, the surfaces
) [ snial Rocker R2A o LPEEEEH ] finished with an ANSI 125 finish shall be shop coated with an
R=1%" x WL = 178 Ibs. = | | application of waterproof National Lubricating Grease Institute
y il Jh e + (NLGI) No. 3 multipurpose grease. Just before the erection of
N I 3% ‘ ‘ the structural steel in the field, the shop coated surfaces are to
_ Jr d 7ﬁ5 0oy . < U ~ 2 1'-2" 2" be wiped clean and a field coat of NLGI No. 3 grease is to be
! il b —e] Y e | 1% 2% applied.
S | w [ Ny Y Ty i After masonry plates and rockers are in correct location, fill
~ | ! :\N“ +— leeWCtj =522%5e 52 slotted holes around anchor bolts with a hydraulic cement or
6lr ' 12l el | \m _x ) ) polymer grout in accordance with Article 2405.03, H, of the
e s> 134" Pintles e Standard Specifications.
23/8”‘ 3 1-10%" | ‘Z%H 150 Hole All pintles, masonry plates, swedg_e anchor bolts, nuts and
ST oL N 8 washers shall be galvanized. The pintles and masonry plates
> 2-3% - 3%,"@x%" R Washer shall be assembled prior to galvanizing. Galvanizing shall be in
. accordance with Article 4100.07, of the Standard Specifications.
Pier Masonry Plate MP2P . Machined from Plate washers shall be ASTM A709 Grade 36 (AASHTO M270
Wt. =160 Ibs. 1%"2 " Grade) steel.
3"@ Cold
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1%'@ | =" Drain 11%" | SP2 for R2A
M"—H Y to B . . Hole < 1l > .
203 Driving Fit PR R Distance from Top of Sole
Anchor Bolt Swedge Detail Typical Pintle Sole Plate SP2 & SP3 Plate to Bridge Seat
; SP2 = 37 Ibs.
B 1'-10 R Detail wt. ~EP3 13 ibe I
10" Rockers
2% | s | 2% & S
I Fixed Shoes
1% Bore 1%,"
1Y"@x1'-8" Swedge Finish ANSI 125 -
anchor bolt, with 134"@ Handling _ 4
i : N _on
hex. nut & washer Holes N| oS R2A & S2 1'-2
W= 12.2 Ibs. Y comer 8 | 5t 10" 5T R3A & S3 1-4%,"
. Ng - N ~ > Lw en glyn
4"Dx" R o of Pin 7 e Y o & 3\ 1% 4" 5" 4%
Washer . ¢ - (: 14" 3/?1_ T 3% 1350 Bore 1%," * Including 3" Neoprene Sheet.
;Y 1/3/7 A\ el AN y > < Finish ANSI 125
< Finish - ] v o . ‘ H 1%" Typ. 1%,"@ Handling S = M .
ANSI 250 L Finish S 172"0x1-4" Swedge 0 , Holes Fl= = aximum
! 16 o ANSI 250 anchor bolt, with ‘ v React|on
Flat and True > < _hex. nut : R N Centler
(Finish ANSI - < @ Pintles 2% Wt.= 6.1 Ibs. il ] of Pin (In KIPS)
2000) s 1-10" 5 i’i - o 1% R2A R3A
" Rocker R3a Y ~— : < )
R =1%" 2% g Wt. = 259 Ibs. g )
x e ‘ ] A I 70| g 171 263
~ SN 4" 1'-10" - -~
y i it ) fo . [ *"—Flat and True 120
Y . . i < >
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Correction 05-14: Added a statement to Anchor Bolt Swedge Detail Stating that the Shape of the Indentations May be Oblong or Round in Shape.
1009a

Revised 04-2026: Corrected typo of the Clamping in the Permissible Clamping Holes Detail.

Issued 05-10.
Beams.dgn -

- > 1oge Indentation shall be formed Bea rlng NOteS
5 12" 5" > by displacement of metal in a Castings R4 and R5 shall be nodular iron castings in
" 1; " RN L K staggered pattern. accordance with Article 4153.04, of the Standard Specifications.
14"@x2'-0" Swedge 17 o , SRR " _ Na cutting is allowed to form Masonry plates MP4P and MP5P shall be either nodular iron
anchor bolt, with 1% | 4% T/“ 1%" 274"@ Handling Bore 13%," = indentation. _ castings in accordance with Article 4153.04, of the Standard
hex. nut & washer 3 Holes Finish ANSI 125 NS ’H‘ﬂ Indentations may be either Specifications or structural steel complying with ASTM A572
Wt.= 16.2 [bs. o |27 TyP a | . oblong or round in shape. grade 50. Pins shall be in accordance with Article 4153.02, of
. ‘ y T, Thread the Standard Specifications, and with ASTM A108.
. %" R Washer \ iy 44—H L to %" 2 to 3" Anchor bolts shall be set in accordance with Article 2405.03,
N [ 154'G Hole ‘ Y S H, of the Standard Specifications.
[ ® . T # = r Yo oY o Preparation of bearing area shall be in accordance with

1

Y
3

shall be a single layer of % inch neoprene sheet.
- The % inch neoprene sheets are to be 50, 60, or 70

—r:wl Tl F AnChor BO|t Swedge Detail Article 2408.03, M, of the Standard Specifications. The bedding
A

Y
n

| ‘ ANSI 250
AN

3 ‘ e ‘ Flat and True H\r: X dtjrometer hardness and shall be 1 inch greater in length and
NES >l (Finish ANSI 2000) Finich Machined from width than the bottom surface of the masonry plates or steel
50 |5% | 1% |5 s = ANSI 250 3%4"@ Cold bearings. _ .
-« >l > 8" Rolled Shafting As soon as the surfacing process is done, the surfaces
- <«— @ Pintles Rocker R4 2o SP4-R 8"x1%4'x1'-4%4" o 4: " " finished with an ANSI 125 finish shall be shop coated with an
210" Wt. = 464 Ibs. B - \ ke % ﬂ#i applica.tion of waterproof national lubricating grease institute No.
- > = v - 3 multipurpose grease. Just before the erection of the structural
23" } 2'-4%" } 2%" }'f - steel in the field, the shop coated surfaces are to be wiped
" T 1391100 . i Center clean and a field coat of NLGI No. 3 grease is to be applied.
=1% | (“L | fm 187x37x2-10 /' = NIy of Pin LF'“'Sh ANSI 125 After masonry plates and rockers are in correct location, fill
= | ‘ ol oy f ” Bl 12k J‘ %" slotted holes around anchor bolts with a hydraulic cement or
Ny ‘ IS 4 =17 = 13 ah polymer grout in accordance with Article 2405.03, H, of the
4 [ MN—= 7‘, P AR A = 2 Standard Specifications.
i T T b= Y All pintles, masonry plates, swedge anchor bolts, nuts and

Sole Plate SP4 for S4 washers shall be galvanized. The pintles and masonry plates

| & - |
N ! ‘ Y v Wt. = SP4 = 85 Ibs. shall be assembled prior to galvanizing. Galvanizing shall be in
‘ I ‘ . 74"@ Drain accordance with Article 4100.07, of the Standard Specifications.
i Hole Plate washers shall be ASTM A709 Grade 36 (AAHSTO M270
Driving Fit Grade) steel.

Pier Masonry Plate MP4P Typical Pintle \
Wt. = 462 Ibs. Detall i

Y Y

r T 77777 b 1" Typical for .
oy r > Camping Hole Distance from Top of Sole
S 1 sk P L | Plate to Bridge Seat
Bl Ll 13/4“7‘ = 4”‘ 8” ‘4H
1%'@x2'-0" Swedge 1% ‘57/3“‘E7/s"‘ 1% F Bore 2%," MP5Pa
anchor bolt, with SEE R RN Finish ANSI 125 *
hex. nut & washer ‘ ‘ 26" Typ. 2Y,"@ Handling - e Rockers e
M o | \
Wt.= 16.2 Ibs. ‘ L Holes Ny ‘
! -
s ‘ < kCenter b 4 ‘
S %" R Washer ‘ ] of Pin ln o V| R4 1-8%"
N [ 1%"@ Hole OH-P1F N\ - — T 1" Typ. R5 2-0/4"
'Y ~ -
. B . \:Q‘}* i * Including ¥," Neoprene Sheet.
v io“ Ty Finish —”7 !
Y | ANSI 250 Maximum
L Flat and True MVPS Pb & MP4P Reaction
3% 1'-9" 3% (Finish ANSI 2000) 3k 9" Per|n|55|b\e cored hole (1%"®x1“ deep)
>l S - may be introduced to facilitate (In_KIPS)
50| 6% 1-3%" 6%" |5%" clamping to the milling table. The
e - > ROCker R5 cored hole should be located at R4 R5
- <— @ Pintles Wt. = 776 Ibs. mid depth of plate.
33" H bl | : I 475 650
- - Permissible Clamping Holes
‘ 2'-9%" ‘ 23" 2% 2'-9%" 23" Note: Structural Steel weight
= > e oL nar is included on the Summary
"/7R =14 (‘L : )/‘E' 2‘4 x37'x33 . i (‘L i 3 Quantities Sheet.
'} R =1Y%" '}
B ! ————— e — - — - !— 5 % ! ! ! 5 Machined from
‘ i) N ‘ ‘ ‘ iy 4%"@ Cold
| ‘ | y © 1 ‘ w i ' 5 <, Rolled Shafting
B T ey =—— _ IR S A _ |4 _ .. @ _ _ Y < Wy iy 1 "
‘ T 4‘# ‘ - 1‘: T 4‘t ‘ Jr T - SP5-R 9"x2"x1'-7% \ 1/2” Won i Iy
\ N9 = | ! o N L\
,,,,,, E ~ ‘ - iy
‘ I
; Center

|
‘ —
|

1

£ Finish ANSI 125

‘ : ‘ "~ 2"@ Pintles ‘ ‘ "~ 2"@ Pintles ~| Sy ' j of Pin . .
W | 1% 7% 11 W TR 7% 1 R o ” p| sy | % Pier Masonry Plate & Rocker Bearing
8 =
Pier Masonry Plate MP5Pa for Pier Masonry Plate MP5Pb e,

Span Length Greater than 150 for Span Length 101" to 150 Sole Plate SP5 for S5
= 808 Ibs. 825 Ibs. = SP5 = 159 Ibs.
FILE NO. | ENGLISH | DESIGN TEAM | Pier Masonry Plate & Rocker Bearing Standards | Standard Sheet 1009a | COUNTY | PROJECT NUMBER SHEET NUMBER
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Correction 05-14: Added a Statement to Anchor Bolt Swedge Detail Stating that the Shape of the Indentations May be Oblong or Round in Shape.

Issued 05-10.

1009b - This Sheet Re-Issued 04-2024. Sheet Format Update.

Beams.dgn -

7" 1-2"

~—e A 6l Gk Bearing Notes:
15"@x2'-0" Swedge 172 1/ ; Castings S4 and S5 shall be nodular iron castings in accordance
anchor bolt, with V' | 4% 4% | 1% ﬁﬁef Handling E%ri‘:hlzé\l";l 125 with Articgle 4153.04, of the Standard Specificationg.
hex. ””t_& washer T 2% Typ. | = Anchor bolts shall be set in accordance with Article 2405.03, H,
Wt.= 14.1 Ibs. - N %l - of the Standard Specifications.
— . Preparation of bearing area shall be in accordance with Article
‘ Center ™ 2408.03, M, of the Standard Specifications. The bedding shall be a
5 :3/8 R Washer ‘ . of Pin K % single layer of % inch neoprene sheet.
. X OHPH- o = ) The % inch neoprene sheets are to be 50, 60, or 70 durometer
<r§ *:j J 1 o > — hardness and shall be 1 inch greater in length and width than the
;\‘“ En \ & 3 bottom surface of the masonry plates or steel bearings.
o © - As soon as the surfacing process is done, the surfaces finished
1%"® Hole ‘ o 10" 10" NS with an ANSI 125 finish shall be shop coated with an application of
2'-4" ~ - - waterproof national lubricating grease institute No. 3 multipurpose
° 1-8" grease. Just before the erection of the structural steel in the field,
™"~ Flat and True Machined from Just before th ti f the structural steel in the field
&Y (Finish ANSI 2000) = > 314'@ Cold the shop coated surfaces are to be wiped clean and a field coat of
~y r—r—Z"Q) Holes. Face casting around g" Rolled ZShafting NLGI No. 3 grease is to be applied.
] ! 8" b oang 1l i1 al/m ~ > pintles, masonry plates, swedge anchor bolts, nuts an
I N1 1 1T N holes to seat 4"@ x %" washers SPA-R 8'x1%4"x1"-4Y, L. . All tl lat d h bolt t d
[} | : aa & & washers shall be galvanized. Galvanizing shall be in accordance
. | - with Article 4100.07, of the Standard Specifications.
m e 1 Y .- - Plate washers shall be ASTM A709 grade 36 (AAHSTO M270
- y Center grade) steel.
y | S & of Pin £ Finish ANSI 125
g i D e i ¥ =l ok || W
_A | R =1%" ¥ - >l
Sy 2% 1-11" 2% 1-3%"
o
Fixed Shoe S4 Sole Plate SP4 for S4
Wt. = 735 Ibs. Wt. = SP4 = 85 Ibs.
Indentation shall be formed
by displacement of metal in a
& staggered pattern.
b No cutting is allowed to form
] indentation.
:\m 2" to 3" Indentations may be either
oblong or round in shape. K
rond Distance from Top of Sole
4,‘_’¢ 1/ Ln .
/i to % 2" to 3" Plate to Bridge Seat
Anchor Bolt Swedge Detail
Fixed Shoes x
2%'o
o
% 1 75" 1S >4 186"
. " 'y —
8 8 8 P?BVZL “ S5 207"
114'@x2-0" Swedge 1% Bore 2" ~1 * Including ;" Neoprene Sheet.
anchor bolt, with o A Finish ANSI 125 —x
hex. nut & washer 2%5"® Handling = I N .
Wt.= 14.1 Ibs. Holes N = Maximum
v .
kaer;tler T React|on
A o) n
. 2 5, " ‘ (In_KIPS)
H 5" R Washer o N P%) Y4"@ Drain
L:‘ o Hole
- 2" o o ) S4 S5
<r§ - 1 A 1 - — Driving Fit
A . Y
- - A . . 475 650
- X ° I T Typical Pintle
1%"® Hole A Y .
‘ s 1-0 1-0" - Detail
2'-8" ” B > >
j«—————»—Flat and True 20"
W (Finish ANSI 2000) > .
HN" . : 2"@ Holes. Face casting around MacZ;;ﬁg [Cr(;z
T [~ ‘ holes to seat 4"@ x 3" washers o Rolled zshaftin
F T T T 82 SP5-R 9"x2"x1'-7%4" - n ’
| | R 9X2X1T7% 41540 Ion Iom Note: Structural Steel weight
N ‘ ‘ o g i g is included on the Summary
i B ==——————— = e Ty I Quantities Sheet.
- ‘ ‘ *—— -
)
vl DL ‘ Nl % uFimsh ANSI 125 ) . )
i 2 N o] sy |y Pier Sole Plate & Fixed Shoe Bearing
~ =
Sla%r | 2'-3" | 2% 1-6%"
o~ < >
Fixed Shoe S5 Sole Plate SP5 for S5
Wt. = 1274 Ibs. Wt. = SP5 = 159 Ibs.
FILE NO. | ENGLISH | DESIGN TEAM | Pier Sole Plate & Fixed Shoe Bearing Standards | Standard Sheet 1009b | COUNTY PROJECT NUMBER SHEET NUMBER
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Correction 05-14: Added a Statement to Anchor Bolt Swedge Detail Stating that the Shape of the Indentations may be Oblong or Round in Shape.

Issued 09-03.

1010 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Beams.dgn -

Radius = 187/k

'«—— @ Pier #77

6"

?x?x?

|
O

Curved Sole R

Masonry B
" ox7x?

Pi.n'ﬂe Detail

?x Y x?

‘L Top of Pier

Neoprene Sheet

3%6"

AN: A s

Part Elevation
|
| _
r—,—riq_ Pintles
2 3

%6"

<« Pier #1 & #7?

Y6

Curved Sole R

Radius = 1'-8" ‘ ?7x?x7?
|
\/ Pintle R
{\ /? X ?x7?

Pintle Detail ‘ \Keeper Bars

‘LTop of Pier

Laminated —

Neoprene
Bearing Pads

?x?x7?

| av S V
Part Elevation

Curved Sole k. «—— 1%"® Pintles

1%"9
I'y
ey :
rR=2w ®
V A&
/\ i
1%'% -
\ A
\ Driving Fit
Y,"® Drain Hole

Pintle Detail

L ?7X?x7? ! (See Detail)
| ) | i ) Keeper Bar | Pintle R
51 ‘ Pintle Detai Material for neoprene Lonyd4tx 7 i y? X ? x? i
‘ o~ pads to be of 50 ‘
Curved Sole R | 4" R Washer 5, durometer neoprene. ‘ ] Indentation shall be formed
?x?2x7? ! i ‘ :/ \ R 3 n by displacement of metal in a
‘ | : 1) & # S e’ L L "o staggered pattern.
‘ < | | ‘ — ) Typ. ‘ A No cutting is allowed to form
L T = j ‘ L 2 ? / 2 indentation.
< Flat & True \ 7/ 1%"® Hole Y L Keeper Bar | - ;no 2" to 3" Indentations may be either
‘ A — . AT AN J» oblong or round in shape.
Masonry R ! (Typ.) (Typ.) ~0 T S e — —
?x?x7? 1%4"® x ? Swedge A\ 8 ! Thread T Ln
Neoprene Sheet anchor bolt, with ' ‘ /" to % 2" to 3"
?2x %' x? 5" | ? EN hex. nut & washer ~ ‘ '
- Ll Lt I i I .
? 7 S L Anchor Bolt Swedge Detail
N _ . v Steel B, ASTM-A1011 = ? ; ?
Section A-A ? R's Required, ? x ? ~ i >
. o 5 ol
Masonry R Laminated Neoprene Pads
?x?x7? i ?
B @ Pier Keeper Bar - >
2"@ Holes ‘ VIR
N o ‘ Curved Sole B _ Plan of -
I ?7x7x7 Pintle Plate Bearing Notes:
I . .
e 1 v - iy 4 Pintle B —7 Surfaces marked "V" shall be finished ANSI 250.
A Y ‘ ‘ ‘ Structural Steel Masonry plates are to be set on a % inch neoprene sheet.
1 L ‘ | ‘ Weight 2 Ibs. The % inch neoprene sheets are to be 50, 60, or 70 durometer hardness
L tip/z“@ Pintles Y |7 . and shall be 1 inch greater in length and width than the bottom surface of
! : "] (See detail) W the masonry plates or steel bearings.
N ‘ | ‘ \l Includes Curved Sole B Pintle plates, sole plates, anchor bolts, and masonry plates are a part of
! | ! ot r | Steol ;/;" / ) the superstructure structural steel quantity. Cost of neoprene bearing pads
I tH-4 || ructura ee s hammated Note: Structural Steel weight and % inch neoprene sheets shall be considered incidental to the bid item
Y B ‘ | Weight ? Ibs. Bee;’fi;e”iads is included on the Summary "Structural Steel".
Yal-++ Gt -+ 1% - 9 Quantities Sheet. The pintles, pintle plates, keeper bars, and masonry plates shall be
Y y || Detail C . : : g ;
- - | ‘ | ‘ galvanized. Welding shall be completed prior to galvanizing. The pintles and
o o |z Includes Curved Sole R < —J<— @ Pintles pintle plates shall be assembled prior to galvanizing. The surfaces of the
N ” e - 7 ? ' ? pintle plate assembly in contact with the curved sole plate and the laminated
G Pintles BN Note: Structural Steel weight \ ‘ \ neoprene pad shall be free of projections due to galvanizing.
Sy | , F 5 '”Cﬁqedszn tre summary  — Curved sole plates shall comply with ASTM A709 grade 50W and painted in
N - . > 2 Quantities Sheet. | | Pintle Detail accordance with the Standard Specifications.
5 Yo" ‘ ‘ intle Detal Keeper bars, pintle plates and masonry plates shall comply with ASTM
- ‘ ‘ ‘ ‘ A709 grade 50.
Plan View of Masonry and Sole Plates | /Curved Sole B Anchor bolts, nuts and washers shall meet the requirements of I.M. 453.08.
. . . ?x?x?
Fixed Pier Detail C \ )
: N—— Pintle R
Bar %'x}5'x ? / | T 7x7x7?
| A |
Masonry R / Curved Sole R Assembly S \ 3
W\ J A\ T
Bar %4"xY"x ? » Laminated
- : > N H '
| Bearing Pads Low Profile Bearing
Section B-B 2% 7 x7?
Expansion Pier
Laminated Neoprene Pad / Curved Sole R Assembly
FILE NO. ENGLISH DESIGN TEAM Low Profile Bearing Standard | Standard Sheet 1010 | COUNTY | PROJECT NUMBER SHEET NUMBER
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Welding Details For Welded Girder Bridges

Varies 45° Clip  1%" 1%5"@ Hole for

Q %' Bolt
" x 3%

Min. B

$T7

@ f

to flange. (See
weld location)

Section A-A

Mill to Bear

See Detail A

45° Clip (Typ.)

Pier Bearing Stiffener (Skewed
Bridges With All Diaphragms
Prependicular to Girders)

ive Load Descriptions.

1%" 45° Clip (Typ.)

40
Tight Fit at Top

v v

7

V\Ote L Weld after p\ate IS bolted
Detail

Section A-A

5
3
°
=

See Detail A
45° Clip (Typ.)

All Abutment Bearing Stiffeners
Pier Bearing Stiffener (0° Skew
or Bridges With Pier Diaphragms

%' Hole for-
%"@ Bolt

%{}{m note ()

wxsh |1k

<
<

b

Section C-C

<

% x 3%
Min. R

%6"@ Hole for
%'@ bolt

See note
ST ©)

(End of weld to toe of
ange to web weld

X

<

45° Clip

Intermediate
Diaphragm Stiffener
Bolted Attachment

1%16'@ for
%'@ Bolt

Tension
/ Flange
LTigw: fit i 3y

No weld

1
\4 v

Section H-H

D

Section B-B

s

Section D-D

(End of weld to toe of
flange to web weld

X

Ve

Compression
; / Flange

Section E-E

See Detail A

Intermediate Stiffener

3}
e
5
&
5
o
=
8
S
o
°
g
3
o 2 H
© 5 Parallel to ¢ of Pier T vieb = ST with i
= - Q Pier Bearing € ) to Flanges Thickness 2% Minimum ;"“G”E’ “‘;
5 @ ange welds
g 8 Diaphragms Q Girders _Grade Decreases % 24 at Detail A
&
- & = Caulk corners between flange 510" Ye" 2% >
5 < g deflector and exterior girder P 2y
2 E g Caulking material shall be . -
8 = - g neutral cure and non-sag %5"®@ Holes in Angle and e 2'%e"
Rgos S o solicone. Three products meeting 300 Flange for %"@ Bolts P %
185 ¢ 2 these criteria are DOW 888,
: S®g < 5 Diaphragms CSL 342 joint sealant, and e 3%e"
L 85%¢G £ 2 Crafco road saver silicone o H
252 £ o & utside of o o
Sglafe & sz Exterior Girders % EL] Detail A
ossEio  E s 2
7808 § S B
22,00 E 2 £
SSsi < £ E
558583 & g2 / Note:
dI¥8ZE5E B 4 L Diaph [} | .
-3 =°8 Ia ragms Perpendicular .
QSK_“ sheR 2 2 QI“U p gto Gwde?s Diaphragms Parallel This sheet is primarily for the use of Fabricator's
“ososl3 £ [ Workmen and lowa Department of Transportation Inspectors
£-8255 s 3 s to @ of Pier 5 K ! p ¢
(30 22 S8 £ b L 4"x3"x%g" in interpreting plan details. It covers the locations of weld
23588 >
Z28 J0d g Z o . . termini that are not specified by typical weld symbols.
5,722 3 Caulk (Farside) !
FyOcsre £ 33 Types of Diaphragm Framin The acceptability and use of the weld treatment shown
g8veg53 2 3 P y
22830, 5 S 4 on this sheet for any specific project is the responsibility
sTE83-3 & [SI-1 i
Sso. ®S > 2 3 of the Designing Engineer.
~SC5EEL LS £ 2 Grind angle to clear—
ES2EZ ol ) Fl to web wel
éggzﬂo5ot -4 ange to web weld weld 1o -
=g.8°.%2 g < :
505222888 s 9 v Angle Only Abut. Brg
82902838 ]
ELEE P . 2 Flange deflectors are required on the
Ra,5h.0058s Z N .
—_3_ggccog - F outside of the exterior girders at the . .
e85 % 3 ? abutments and the ? side of all piers. S e
sipdosset BTl S iments ana the 2 S o Al . Welding Details
SEogl 23 3 o ~—— R 3"x%s"x0"-7
SES3ean0& 28
5850523 @a a®=
292289935 Jhpean Hex Nut, R Washer .
S2a5T20=9 T I » 3 .
528222734 3¢ . Flange Deflector Details
5§65 N
§99335533 Bos Section G-G (? Required Per Bridge)
3333235533 328 FILE NO. ENGLISH I DESIGN TEAM I Vielding Details For Welded Girder Bridges I Standard Sheet 1021 I COUNTY I PROJECT NUMBER I SHEET NUMBER I
ol z8a
3:8:12 PM 452026 bkloss DWANTPWINCL dot.int.| Documents\Highway\Bridgest 1ges\B: dgn
q Flange 2 45° Clip
See Detail A
Rila Rl et Diaphragm :; Groove Weld, (Inspect by Ultrasonic Testing Q
% © X Stiffener % before coping stiffener end)
N Submerged B e
Arc Welding x
q Web o R
K oz 20"
M 7
3 Studs Per Row 2 Studs Per Row 8|2 Min e
B ols
Note: All studs to be %'® Flange to Web Cut line after welding M
Details and U.T. inspection 3 6" R. (After grinding typ.) 3o @ @
Shear Stud Details Grind to smooth Perform magnetic partical inspection e
" transition after welding of surface after grinding ol
Flange to Web Weld Size s
Grind longitudinally Size of Weld Flange Thickness Long itudinal Stiffener

after welding to a

smooth transition 60°

curve - 3

Bench Weld
60°
Flange Plate Transition Detail

All flange butt welded joints subject to tension or
reversal of stress are to be radiographed full width
All butt welded joints subject to compression only
are to be radiographed for a minimum of 50 percent
of the width.

For tension and compression limits see Design Sheet ?2?

Standard Sheet 1021

%" Radius
(Gusset Plate)

L 4"x4"x %" \

'@ Bolts
(Typical)

Min 4-

Gusset

(at Cross Frame)

<

XL 4"x4"x "

4" Min.
Typical

@ Girder WCI)X

1%"@ Holes in stiffener and tee
for ’g"@ bolts. Provide washers for
both surfaces.

Plate to Web Detail

2%

Girder Vlsb\

<
<

45° Clip

See Detail A

Intermediate
Diaphragm Stiffener
Welded Attachment

to Flanges

Section G-G

)




Weathering Steel Welding Details

Standard Sheet 1021W

1%5"@ Hole for
%'0 Bolt

H Tight Fit at Top

o

Note @ Weld after plate is bolted [ ]
etail A for

to flange. (See
weld location)

T aee
1%" 45° Clip [ Varies
1%6'@ Hole for- I
5"@ Bolt

[

el
o

Min. R

i

Section C-C

Tension
Flange

45° Clip

—— Tight fit
No weld

©

[\

%16"@ for
%"@ Bolt

Section H-H

e

Section D-D
5ls 3|s Section B-B
32 \ g2
slg olg !
z|® o z|Z
< 5 % g EIES Min.
2 @ 3l MH
2 2 g see note. (D 2 7 (? Compression
g = x x i /Flange
1 ¥ 3
g [ \Z Vi | \Z Vi [ (AN AN NN
g - @ .
g % See Detail A 7 ® See Detail A d @ See Detail A — Section E-E
5 £ 1% 45° Clip (Typ.) 1%"| 45° Clip (Typ.) 1%"| 45° Clip 2" | 45° Clip
fa) 1
= 2 . . . . . . . .
g 5 Pier Bearing Stiffener (Skewed All Abutment Bearing Stiffeners Intermediate Intermediate Stiffener
B B Bridges With All Diaphragms Pier Bearing Stiffener (0° Skew Diaphragm Stiffener A A
= o Prependicular to Girders) or Bridges With Pier Diaphragms Bolted Attachment e
H = i T - Web X = 5T with ypical a
- g @ vier Bearing Parallel to ¢ of Pier) to Flanges Trickness | 2% inmum fange welds
o 2
8 < Diaphragms ‘\ 4 Q Girders / _Grade Decreases # 2% at Detail A
H e T ) Caulk corners between flange 5.0 s 20 *
2 g5 ) deflector and exterior girder 2 2
£ ga Caulking material shall be .
@ g2 A neutral cure and non-sag '@ Holes in Angle and Yo" 2% p
2 oe T solicone. Three products meeting 30° Flange for %"@ Bolts % % T
4 28 these criteria are DOW 888, i
s s g A ’ Diaphragms CSL 342 joint sealant, and Yo e
£ 5 B Crafco road saver silicone Outside of i
= 5 8 utsid n .
3 S5 5 :/ j / {Exlerlor Girders % 3% Detail A
€ 5T %
S S5
8 o8 E
£ Se S T
g i /
8 3.8 i i Note:
2 gé % Dlaphragtmsc_;inrpendmular Diaphragms Parallel This sheet is primarily for the use of Fabricator's
e 55 < o raers to @ of Pier Workmen and lowa Department of Transportation Inspectors
g :i S L 4"x3"x%¢" in interpreting plan details. It covers the locations of weld
o £5 ° . . termini that are not specified by typical weld symbols.
g S Caulk (Farside) |
£ é.ﬂ g Ty pes of Dlaphragm Framlﬂg aullc (Farside The acceptability and use of the weld treatment shown
3 OE 3 — + on this sheet for any specific project is the responsibility
- ;g H 1 of the Designing Engineer.
° £s 3 Grind angle to clear
s & < Flange to web weld
g Fo % . Weld to
M 82 % : q Pier or
3 2: & = Angle Only Abut. Brg
g £E 2
= P Flange deflectors are required on the
5 2 ¢
kil °T outside of the exterior girders at the . . B
§ g? E ? abutments and the ? side of all piers. R 307" | Weathermg Steel WE|dmg Details
& 2y~ J
N =1
& &8 =
o SR Hex Nut, B Washer 3 .
3 R . —— Flange Deflector Details
< 3355 Section G-G (? Required Per Bridge)
2 228 e
3 3333 e | ENGLISH | DESIGN TEAM Vieathering Steel Welding Details | Standard Sheet 10210/ | COUNTY | PROJECT NUMBER | SHEET NUMBER |
34813 PM 4/5/2026 bKloss PWANTPWItI dot.int.lan:PWMain\Doct ghway 1s.dgn
@ Flange 2" 45° Clip
See Detail A
Web Diaphragm S Groove Weld U;sfpe(t by U\tras;:fni( Test:)g - 4 \ @ |
B Stiffener 5 cfore coping stiffener en:
o Submerged K \E -
1 I I Arc Welding T > \
‘Zﬂﬁm %ﬂ q Web A \T{>—<Typ e %
4" Slg
3 Studs Per Row 2 Studs Per Row 4” g E
°
Note: All studs to be %"@ Flange to Web Cut line after welding o|E
Details and U.T. inspection . L+ 6" R. (After grinding typ.) HE @
Shear Stud Details Grind to smooth Perform magnetic partical inspection oy
" transition after welding of surface after grinding oig
Flange to Web Weld Size NS
Grind longitudinally Size of Weld Flange Thickness Long itudinal Stiffener
after welding to a
smooth transition 60° — 1 (at Cross Frame)
curve 3
. \\
« ) 4 J
} \
\%<Ben(h Weld | A
AN %" Radius
60 (Gusset Plate) — |
. . |
Flange Plate Transition Detail ’
- A

All flange butt welded joints subject to tension or
reversal of stress are to be radiographed full width
All butt welded joints subject to compression only
are to be radiographed for a minimum of 50 percent
of the width.

For tension and compression limits see Design Sheet ?2?

Min 4-%"@ Bolts
(Typical)

Typ. 3"

Girder Web

1%"@ Holes in stiffener and tee
for ’g"@ bolts. Provide washers for
both surfaces.

Gusset Plate to Web Detail

Girder Web\

Section G-G

1L

[ \ / ]

See Detail A

~

" Jase clip

Intermediate
Diaphragm Stiffener
Welded Attachment

to Flanges




Typical Beam

C15x33.9 (Typ.)J

Spacing

W Hr

!

7

~ -

219n

219u

See Detail E for Bridge Skew Less Than or Equal to 7°30'".
See Detail D for Bridge Skew Greater Than 7°30".

20 = P

Intermediate Diaphragm
! Bolt Hole Locations

[=)]
| =
y L
- \ Seal End of \
| fr— ——l
" f—_— Beam at |
L. | PlantasPer L—( |
5" Materials .M. 570
All skews (Stub Abut. Only) All skews

Integral Abutment

Stub Abutment

Notes:

All diaphragm materials, including bolts, nuts and
washers shall be galvanized.

Shop drawings of the steel diaphragms showing layout
and details of the diaphragms shall be submitted for
approval.

All costs for furnishing and installing steel intermediate
diaphragms shall be included in the price bid for
Structural Steel.

The 1%"@ holes for the %4"@ H.S. bolts shall be cast
into the web. Drilling is not allowed.

The %"@ H.S. bolts through the web shall have a
thread length of 3 inch min. and 4 inch max. and shall

? Beam Spaces at ?'- = i meet the requirements of ASTM A449. ) )
™ ' ™ \ All bolts are to be tightened prior to placing bridge
. . . . T —_— floor concrete with the following exception: bolts in
Section Showing Intermediate Diaphragms SR T diaphragms located under longitudinal bridge floor
0° to 7°30" skew 7°31' to 30° skew construction joints shall not be tightened until stage two
betai 143 Hole in Web Fixed Pier of the bridge floor has been placed.
etai "
1%"® Hole in Web 7 e — —
T / C15x33.9 (Typ.) / —\ —\
% G Web —] ; 9 /Detall D . %\ . %
Web ——| i in \
% Bend Angles to ; 4 z 1 ———
/ Fit Skew L / @ Bolt ~ I——Y \
7 ] —~  Detail D % / ol | 4
e é;— — , \ 4 \ é// 5 0° to 7°30' Skew 7°31' to 30° Skew
y a
4 o . .
N g g Detail E 2 S 4" Expansion Pier 7.0 N
a — [a)
_ 4 [ e ———— = P . . . 1gm
% Midpoint gi - i ? Beam Coil Tie Locations Lt ?
etween = ~ - ?
/] Bearings —1 W % \—Detail D ! %"@ H.S. Bolt with heavy hex
% 7@ H.S. Bolt with h h nut and 2 hardened washers.
Midpoint Between Bearings 3 .S. Bolt wi eavy hex \
C15x33.9 (Typ.) ! Section A A nut and 2 hardened washers ‘ v L6"xa"x "% 1'-314"
- 3y
\ \
|
H | \ iy 13 w13 C15x33.9
Section A-A For Bridges Skewed Greater Than 7°30' andhx1-3%" R L6"x4"x¥%"x1"-3% 2%"
For Bridges Skewed Less Than or Equal to 7°30' L6"xd"x5"x1'-3%" 2% - F‘
n N3 8
Intermediate Diaphragm Structural Steel - \ & :
. s N l - BN
One Connection Detail "E" Weight ’ N B & ' o
S B
Two - '@ X Length H.S. Bolts with Nuts and Washers ~ | - ;
Web Length of Weight per Number of A ‘ m
Thickness H.S. Bolts Detail "E" Detail "E" = y
6" 9" 4.30 lbs ? ? f .
7 10" 4.66 Ibs ? ? b ‘ o og =&
9" 12" 5.34 lbs ? ? o | SIS - a0
Two - L 6" x 4" x %" x 1'-3%" = 41.2 Ibs ? ? 4 F ‘ r: & A
One Connection Detail "D" A ‘ P
Two - 4"@ X Length H.S. Bolts with Nuts and Washers i y
Web Length of Weight per Number of ‘ =
Thickness H.S. Bolts Detail "E" Detail "E" b —— | ﬁ
. 6" 9" 4.30 Ibs ? ? = ‘ .
0] ~ T e e e = =
= 7" 10" 4.66 Ibs ? ? :
s 2 " O 2 2 E | 3 iy
- 9 12 5.34 Ibs ? ? - = -
& % One - Backing R 4"x%'x13%" = 6.5 Ibs ? ? ‘o | & i
2
g g One - L 6" x 4" x %" x 1-3%" = 20.6 Ibs ? ? I C15x33.9 1%6"@ Hole in
8 ; One C15 x 33.9 Diaphragm C15x33.9 ‘ / \ 4" Leg of L.
1w "
5 O Beam o 100 . 3 R \ \ 1%i"@ Hole in 4" Leg of L 4-1%6" x 2%" slotted
. 0 Spacing 6-9 6-10 6-7%s 73 7-4%s . . _/ ‘ \ and in 4"x%"x1-3%" p. o xen .
s < Uit Uit Onit Onit Uit 4-1%6" x 2%" slotted holes ‘ ! holes in 6" leg of L. Detail E :
[} ni ni ni ni ni in 6" T 1%"@ Hole in Beam Web. T i 1'5"@ Hole in Beam Web.
8 o * ' * ! * A * ! * A . % .S. . 4-%"@ H.S. bolts with heav 2
EEE Web Length Weight Length Weight Length Weight Length Weight Length Weight ”;; ?t Ieg‘ththL y rf g HSt | Deta” D ’ Ye" 4
O J|Thickness (Ibs) (Ibs) (Ibs) (Ibs) (Ibs) DVS wi ea"yl ex. nut, Length of C15x33.9 Diaphragm Varies héx nut, one-146"@ 1.D.
T o .‘ . " 0% oY e B one-1%46"@ 1.D. by 2%"@ 0.D. ! | by 2%4"@ O.D. plain washers
3 32 6 5-11%"| 202.3 | 6-0%" | 205.2 |5-9%"| 197.2 | 6'-5%"| 2193 |6-7/s"| 224.4 plain washer and 2 hardened ‘ 2" and 2 hardened washers
2 3 7 5'-10%"| 199.5 |5-11%"| 202.3 | 5'-8%"| 194.4 | 6'-4%"| 216.5 |6'-6/s"| 221.5 washers ‘ \
% 7 9" 5'-8%" | 193.9 | 5-9%" | 196.7 | 5'-6%"| 188.7 | 6'-2%"| 210.8 |6'-4/46"| 215.5 \/
i i v
5 “| “The Length of The C15 X 33.9 Shown in Diaphragm Weights
3| the Table is Based on a Variable
@ 2| Clearance of 1'%6" To 2%6" Between Unit Weight Number of Diaphragms ;
ﬁ a The Face of Beam Web and End of C15 ? lbs ? ? Note to DeSIgnel ©See T Lo _
T g| X339 ? Ibs ? ? alternate Section B-B when 2% | . gl 5l _ )
g ° Diaphragm Connection Bolts skew is 7“30.‘ or less. ii ****** Steel Il’ltel’m Dlaphl’agm - PC Beam
40 Fight - 4'0 x 0-2%" HS. Located outside of border. - N
N Bolts with Nuts and Washers, Number of Diaphragms 4-1%6"® Holes .
; 3 C per Unit Diaphragm in C15x33.9 \
©9 3 10.3 Ibs ? ? . !
o T
ag g Intermediate Diaphragm Structural Steel - Total (Ibs) SeCtlon B'B
é ég FILE NO. ENGLISH DESIGN TEAM Steel Intermediate Diaphragms For PC BM. Bridges Standard Sheet 1036 COUNTY I PROJECT NUMBER SHEET NUMBER
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STEEL INTERMEDIATE DIAPHRAGMS FOR PC BM. BRIDGES

Length of €1

4-1%6"@ Holes in C15x33.9

5%33.9 DiaphragM

Section B-B

STANDARD SHEET 1036




n n H
BU|b Tee B Beam ]ntermedlate y Varies | Length of C15x33.9 Diaphragm y Varies | Length of C15x33.9 Diaphragm
: 4-1%6" Hol Plat 4-1%6" Holl Plat
Diaphragm Structural Steel o7 Holes I Plate e Holes In Flate
One Beam Connection (Detail "F" and/or Detail "G") Weight v v K
No. of Beam A ~
Connections n Y i N 2
Four - 75'@ X 9%" H.S. Bolts with Nuts & Washers = 9.6 Lbs ? ? y (Sl "
One Detail "G" Four - Bent B 9" x 6" x %" x 011" = 93.6 Lbs ? ? : / ? - -
. One - Backing B 5" x %" x 1-1%" = 7.1 Lbs. ? ? S 2 I S ! L
One Detail 'F Two _BentR 9" x 6" x ' x 01 ? ? ~ | ~ ) ] ? 7 | v
One Diaphragm | N I | I . AR
Number of ; —— — X ) [ X (0° to 7°30" Skew)
Diaphragms ™ ~ 1'x2" slotted m ~ /‘\1“ 2" slotted
Six - /4"@ X 3" H.S. Bolts with Nuts & Washers = 7.8 Lbs. ? ? A A ) holes in 9" leg X2" slotte E
of bent R's and holes in 9" leg B
—— 1'x1%" slotted ) ! ?f b]en”t E,Sna:,d 5]
hol C15x33.9 x17%" slotte B
. olesin * H holes in C15x33.9 5
Section C-C Section C-C R — - —
73— oy
? 77" HERN 21qm
. T T
Length of Member Note to Designer: Delete or Cross-Out Note to Designer: Use 7% \—7%“
One - C15 x 33.9 = 33.9 Lbs./Ft. Ll ? ? non-applicable section C-C detail. when skew is 7°30' or less (7°31" to 30° Skew)
Intermediate Diaphragm
Bolt Hole Locations
Intermediate Diaphragm Structural Steel - Total (Lbs.) ?
Notes:
All diaphragm materials, including bolts, nuts
and washers shall be galvanized
Shop drawings of the steel diaphragms
showing layout and details of the diaphragms
: . - : shall be submitted for approval. R—
Note to De5|gne|. Chart outside of All costs for furnishing and installing steel —
border contains diaphragm lengths intermediate diaphragms shall be included in L L
the price bid for Structural Steel. R _“‘ Seal End off_‘\\
STRUCTURAL STEEL The 1%"@ holes for the %"@ H.S. bolts shall “y Beam at  fd
— be cast into the web. Drilling is not allowed. ’—M\ P‘IB”EJS P7er —
Weight bs The %"@ H.S. bolts through the web shall T U
have a thread length of 3" min. and 4" max All skews . Y) Al skews
and shall meet the requirements of ASTM A449. Integral Abutment Stub Abutment
- All bolts are to be tightened prior to placing
Bulb Tee "B" Beam Intermediate e —— bridge deck concrete with the following \
. < o exception: Bolts in diaphragms located under \ \
Dlaphragm Structural Steel b gu';riﬁ?;dsﬂetrc summary longitudinal bridge deck construction joints shall 5 e
. . 5¢ not be tightened until stage two of the bridge & — E I e—|
One Beam Connection Information SR deck hasgbee” laced 9 9 m% T % T
AN P . Y NN
Beam Spacing Diaphragm Length nggi?ibgs' QE »J—Li Mi
667" 182 ey 0° to 7°30' SkeWF. o b 7°31" to 30° skew
c8 ixe ier
205 a5
25 gu = _,\
255 ) 8 | \
266 [ 3 L B
88 5 & ] o |
g? © F \ F \
g5 9 £ Y
Lcz S 501 4
i <
it ] 0° to 7°30' Skew 7°31" to 30° Skew
354 3
TIo, < E . Pi
32872 2 xpansion Pier
£94 < . . .
552S ] Beam Coil Tie Locations
LS9 o
5823 3
Sehy -
SLe3 g
S259 2
Sash 3
2S50u &
VEGF -
(o} ng o%
<z -
sola G
G oF
wEse G
802 4@
EReRea, e .
§ie- g Steel Interm. Diaphragm - BTB Beam
28%8 °®
Sy 22
indot=: L
ap=guyn =g
5565 &3
GGG ve
555% Eéﬁ FILE NO. | ENGLISH | DESIGN TEAM | Steel Intermediate Diaphragms for "BTB" Beam Bridges - Sheet 1 of 2 | Standard Sheet 1036-1-8TB | COUNTY | PROJECT NUMBER | SHEET NUMBER |
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R 5"x%"x1'-1%"
(Typ.)

\ See Detail F

"ﬁ C15x33.9 Z
| |
| |
| I
| |
| |

See Detail F

\

|
|
|

[

(%)

D

0]

O

[0}

3

Q.

(9]

2

o

3

os)

3

o

[le)

0]

2]

y

[p)

=

Less Than or Equal to 7°30".
See Detail F for Bridge Skew
Greater Than 7°30".
Typical Exterior Typical Exterior
Bay Spans ?7? Bay Spans ??
? Beam Spaces at ?'-?" = ?'-?"

Section Showing Intermediate Diaphragms

Detail F 1%"@ Holes in Web
1%"® Holes in Web . . /

I - ¢ Web — ‘
Diaphragm ; L
@ Web”"’ﬂ |~ Detail F J‘ Bend Angles to Fit Sl<ewﬁ>\;/‘ N
q Bolts A1~ / 24 I
/ ) an =
B ?@’ Erliel— —_ \ il
Detail F T ~ ] - s =11
SN B l,xi/o\ a NP Detail 6— ||
=T~ ~
. ~ A . .
Note to Designer: Delete or Cross-Out _jﬂ;,, —— = CALE N Py oy | Midpoint
: : : T e e, e Between
non-applicable part section A-A detail. 3 1 T = ‘L , Bearings
o N = ~L
- 27 ol A ’<~[’ Midpoint ‘
| Between [\~ Detail F 41y L Diaphragm 4 el
6%" 9" o A Bearings At
el - 4"@ H.S. bolt .
| w/ heavy hex Part Section A-A Part Section A-A
%"@ H.S. bolt ‘ ‘ nut, 2 hardened I For Bridges Skewed Less Than or Equal to 7°30'
w/ heavy hex nut, ‘ @ Interior Beam washers. (Typ.) For Bridges Skewed Greater Than 7°30'
and 2 hardened @ Beam
washers. (Typ.) ‘ 2-Bent B
| C15x33.9 | 9"x6"x "X 0"-11"
@ i ] @ / | (Typ)
|
‘ |
\ |
||
|
Y

5
L S <—2-Bent R ‘
N Y ‘"T e il 9"x6"x¥"x0"-11" 117
Nj‘77 i iy i (Typ.) ‘ |l g
2-1%6"@ Holes = \ |
in 6" leg of I ‘ \
bent R and in ‘ | C15x33.9
R 5"x%"x1'-1%" | ‘
‘ A Bolt holes shall be spaced
so as to miss prestressed strands ‘
1 in concrete beams. ;
I A 1%4'@ Hole - 3-1"x2" slotted holes in
A 1%"@ Hole n Béam V\(/)eeb 9" leg of bent R's and 1"x1%"
in Beam Web slotted holes in C15x33.9.
Detail F Detail G 7@ H.S. bolts w/heavy hex nut.
2-1%6"x2"@ OD plain washers Sené E]/ 011
. . . . & one-hardened washer (Typ.) . "X6"x72"x0'-11"
Section Showing Intermediate Diaphragms See slotted hole details. Clip (Typ.) 3 1%
. —
At Exterior Bay o ¥ i C15x33.9
v /.
- A A
My L 1= ?nv
. | >——41 ¢
= e i = A
: ‘ H\r: \
Yy
=J{* 1"x1%" Vertical
My 'y Slotted Holes
vy . .
I , Steel Interm. Diaphragm - BTB Beam
1"'x2" Horizontal
Bent R Slotted Holes
Detail :
Slotted Hole Details
FILE NO. ENGLISH DESIGN TEAM Steel Intermediate Diaphragms for "BTB" Beam Bridges - Sheet 2 of 2 Standard Sheet 1036-2-BTB | COUNTY | PROJECT NUMBER SHEET NUMBER
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Bulb Tee "C" Beam Intermediate
Dlaphragm Structural Steel Varies | Length of C15x33.9 Diaphragm Varies Length of Cisxss
- r— T 2-1%5"@ Holes in ‘ 2-1%16"@ Holes in 3.9 Diaphragp,
One Beam Connection (Detail "F" and/or Detail "G") Weight R 6 x1-1%" R 6Mhx1-1%" ’ -
No. of Beam Y Ty
Connections ‘ @
Two - /4"@ X 9%;" H.S. Bolts with Nuts & Washers = 4.8 Lbs ? ? / T 1
. ‘ - L =
One Detail "G" Two - Bent R 9" x 6" x %" x 1-1%" = 57.0 Lbs ? ? m m — —
) One - Backing B 6" x ;" x 1-13;" = 8.5 Lbs. ? 7 ES] . / ? - 77
One Detail "F" R I ' ~ =
One - Bent R 9" x 6" x 14" x 1-1 = 28.5 Lbs| ? ? n ~ N E [‘Z 5 T 2190
. 1"x2" slotted hol :
One Diaphragm in 8" leg of bent h's 1"%2" slotted holes in
Number of and 1"x1%" slotted 9” \eguof bent R's and (0° to 7°30" skew)
Diaphragms holes in C15x33.9 1 xclll/é ;I;;ted holes .
Eight - 74"@ X 2%" H.S. Bolts with Nuts & Washers = 10.3 Lbs ? ? . . n X o
Section C-C Section C-C PR
®©
b
. ? 7 ™ Fasre)
Note to Designer: Delete or Cross-Out Note to Designer: Use
non-applicable section C-C detail. when skew is 7°30" or less. ? - ” -
Length of Member
One - C15 x 33.9 = 33.9 Lbs./Ft 77" ? ? (7°31' to 30° skew)
Notes Intermediate Diaphragm
: . : Bolt Hole Locations
Intermediate Diaphragm Structural Steel - Total (Lbs.) ? All diaphragm materials, including bolts, nuts and washers
shall be galvanized.
Shop drawings of the steel diaphragms showing layout
and details of the diaphragms shall be submitted for 3 50
= approval.
z All costs for furnishing and installing steel intermediate e ai A
2 Note to Deswgner Chart outside of gltaegrragms shall be included in the price bid for Structural \\ . \\
& der i - : B B
2 border contains diaphragm lengths The 1%'@ holes for the %@ H.S. bolts shall be cast into 5 \ SeaéeEanrg Z[» \
2 STRUCTURAL STEEL the web. Drilling is not allowed. 5 | pant as Por L\
@ The %"@ H.S. bolts through the web shall have a thread s Materials .M. 570
s Weight ? Ibs length of 3" min. and 4" max. and shall meet the (Stub Abut. Only)
< requirements of ASTM A449. All skews All skews
8 All bolts are to be tightened prior to placing bridge deck Integral Abutment Stub Abutment
z concrete with the following exception: Bolts in diaphragms
o NOTE: Structural Steel weight located under longitudinal bridge deck construction joints
N is included on the Summary shall not be tightened until stage two of the bridge deck
£ Quantities Sheet. has been placed. .
2 %
€
&
@ 0° to 7°30" skew 7°31' to 30° skew
c; Fixed Pier
£ — —
EX] \ \
Py 5 B B
L% el -
NE 51 | 4"
©Oo
£ 0° to 7°30' Skew 7°31" to 30° Skew
3 . .
E% Expansion Pier
Hhu
S Beam Coil Tie Locations
2o
. cR
Bulb Tee "C" Beam Intermediate i3
Diaphragm Structural Steel 5%
One Beam Connection Information i
=
C15x33.9 NEL
Beam Spacing Diaphragm Length Weight (Lbs.) Egé
661" 182 cgn
725" 205 g?é
232 5T
A 255 < gg
oL 101/" — 25 .
907 7-10% 266 854 Steel Interm. Diaphragm - BTC Beam
&
ge3
a8
L e
7S 5
2o
nge
Eéé FILE NO. I ENGLISH I DESIGN TEAM I Steel Intermediate Diaphragms for "BTC" Beam Bridges - Sheet 1 of 2 I Standard Sheet 1036-1-8TC I COUNTY I PROJECT NUMBER I SHEET NUMBER I
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—\ Top of Deck\‘

v

See Detail F /

|

|

| |

| ~__ R 6"x3%"x1'-134"
! (Typ.)

C15><33.QJ

\\See Detail F

See Detail G for Bridge Skew
Less Than or Equal to 7°30".
See Detail F for Bridge Skew
Greater Than 7°30".

Typical Exterior Typical Exterior
Bay Spans ?? Bay Spans ??

? Beam Spaces at ?'-?" = ?'-?"

Section Showing Intermediate Diaphragms

1%"@ Hole in Web - Detail F 1%"@ Hole in Web
% Diaphragm & web—_|
/ |, —Detail F ; - N
% Bend Angles to Fit Skewﬁ‘,\ |
/ Q¢ Bolt L = "
% ) 1T i —+ P / X N 7R
/ |,— Detail F | 2 N ) Midpoint
A‘( Y N Between /] |\ Detail G
: . . A petw %
Note to Designer: Delete or Cross-Out / g = Sy oy earings %
. . . YA — ———
non-applicable part section A-A detail. gf\ % - %
~ VV
o —+ /ﬁ {Midpoint \ Detail F Diaphragm %
}4 >l Between Lo
Bearings
o | '
'3 H.S. bolt w/ 6% 9 %'@ H.S. bolt w/ . Part Section A-A
heavy hex nut, ‘ ‘ heavy hex nut, Part SeCtlon A-A For Bridges Skewed Less Than or Equal to 7°30'
and 2 hardened e @ Beam @ Interior Beam —» and 2 hardened For Bridges Skewed Greater Than 7°30'

washers. (Typ.) washers. (Typ.)

|
\

@N @ /C15x33.9
|

Bent R 9"x6"x%"x1'-1%"
Y

|
|
|
\\ ‘
Y —4gi yYiza EA B
e lLa— Bent 'il , \ 3% 1% C15x33.9
o | 9"x6"x%5"x1'-17%" | = [
. ke (Typ.) -+ JE. / N
o' ™ | | N N f
116"@ Holes — -~
: N . e}
in 6" leg of ‘ A Bolt holes shall be [ C15x33.9 ®
bent B and in ‘ spaced so as to miss | .
R 6"x%"x1'-1%" prestressed strands in [ v
! concrete beams. ‘ —i
‘ ‘ 4-1"x2" slotted holes in 9" leg ~
\ [ of bent R and 1"x1%" slotted holes 1%
; ; in C15x33.9. %"@ H.S. bolts w/ B Vertical
A 1%"® Hole ——— A 1%'® Hole healvy hex nut. : 1"x2" Horizontal Slotted Holes
in Beam Web in Beam Web 2-176"x2"@ OD plain washers & Slotted Holes
. . one-hardened washer (Typ.).
Deta'l F Deta'l G See Slotted Hole Details.
_ _ _ _ Slotted Hole Details
Section Showing Intermediate Diaphragms
At Exterior Bay
Steel Interm. Diaphragm - BTC Beam
FILE NO. ENGLISH DESIGN TEAM Steel Intermediate Diaphragms for "BTC" Beam Bridges - Sheet 2 of 2 Standard Sheet 1036-2-BTC COUNTY PROJECT NUMBER SHEET NUMBER
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= = e
EN
> L] < q of Beam
|
=
o P

{0° to 7°30" Skew)
(BTD50 to BTD120)

=
¢ 4

i? ] —— G of Beam

1

—
| P 200"[20'07 S |
‘ e o 000 0] B
f d

(0° to 7°30" Skew)
(BTD125 to BTD135)

[ef— @ of Beam
T

| 79m 27 77"

I 7 3 P

(7°31' to 30° Skew)
(BTD50 to BTD120)

x|
-y T
5 T G of Beam
i
=
500|200
77 7',7"‘7‘,7” 7‘,7”‘7,7” 7
T T

(7°31' to 30° Skew)
(BTD125 to BTD135)

Intermediate Diaphragm
Bolt Hole Locations

Bulb Tee "D" Beam Intermediate
Diaphragm Structural Steel Varies || Length of C15x33.9 Diaphragm Varies Length of c;
i el . ., 5x3
One Beam Connection (Detail "F" and/or Detail "G") Weight 2-1%6"@ Holes in ‘ ‘ 2-1%6"@ Holes in %33.9 Diaphragm
No—of Beamn R 6'x%"x1-1%" ) R 6"x%"x1-1%" .
Connections
Two - /;'@ X 97" H.5. Bolts with Nuts & Washers = 4.8 Lbs ? ? ‘ }
One Detail "G"__ | Two - Bent R 9" x 6" x %" x 1"1%" = 57.0 Lbs ? ? ! P |
One Detail #+ |.One - Backing R 6 x %" x 1- ? ? =}
[One - Bent R 9" x 6" x %" x 11% ? ? j - S
One Diaphragm " o sz” slotted holes N o 1o ot o
o leg of bent R's x2" slotted holes in + .
D a1 Setten g of bent s ang Note to Designer: Beam
Eight - /'@ X 2%" H.5. Bolts with Nuts & Washers = 10.3 Lbs. 2 2 holes in C15x33.9 Iﬂ‘xcllx/;;;‘;g"d holes ;VXdéﬂmCT are outside o
: H § border sheet
Section C-C Section C-C
Note to Designer: Delete or Cross-Out Note to Designer: Use
Length of Member non-applicable section C-C detail when skew is 7°30" or less
One - C15 x 33.9 = 33.9 Lbs/Ft. ’ ? ?
Intermediate Diaphragm Structural Steel - Total (Lbs.) ?
Notes:
All diaphragm materials, including bolts, nuts and washers
shall be galvanized
Shop drawings of the steel diaphragms showing layout
and details of the diaphragms shall be submitted for
nryn i approval 3" 5"
BUIb Tee D Beam Intermedlate All costs for furnishing and installing steel intermediate
Diaphragm Structural Steel g\taezl‘vragms shall be included in the price bid for Structural —\ cvl \
One Beam Connection Information STRUCTURAL STEEL The 1%"® holes for the %"@ H.S. bolts shall be cast into ) T seal End of o 1
C15x33.9 weight 7 Ibs. the web. Drilling is not allowed. [l m—1 Beam at |l
Beam Spacing Diaphragm Length Weight (Lbs.) The %"@ H.S. bolts through the web shall have a thread Plant as Per b
544" 182 length of 3" min. and 4" max. and shall meet the 5" Materials LM, 570
6-0%% " 205 mgn‘EorﬂgnatfeotfoAsz\C\gAIii:.ed prior to placing bridge deck Alrsieus (S0 OOV i sheus
0y
67'71603/'7‘ ;gi NOTE: Structural Steel weight concrete with the following exception: Bolts in diaphragms Integral Abutment Stub Abutment
T e is included on the Summary located under longitudinal bridge deck construction joints —_
4 Quantities Sheet. shall not be tightened until stage two of the bridge deck \
has been placed +
——

=

0° to 7°30' skew 7°3
Fixed Pier
! |
o] f——t ] —
Note to Designer: Chart outside of \ \
S
border contains diaphragm lengths 51 | 4"
0° 1o 7°30' Skew 7°31" to 30° Skew

Expansion Pier
Beam Coil Tie Locations

Steel Interm. Diaphragm - BTD Beam

- 1036-1-BTD - This Sheet Re-Issued 04-2024. Sheet Format Update.

This Sheet Issued 06-14. Sheet 1 of 2
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Top of Deck\A

-
1‘ o N C15335‘;77 771‘
| I | x33.
| : ! ‘; | :
‘ ‘ ; ; ; ! R 6% x1-1%"
| | ! | ‘ ‘ (Typ.)
| ! | c15x33.0 | | }
I | ! | ! I |
. =_. __ X - _ L= | | ==
See Detail F/ \ See Detail G for Bridge Skew \ )
Less Than or Equal to 7°30'. See Detail F
See Detail F for Bridge Skew
Greater Than 7°30".
Typical Exterior Typical Exterior
Bay Spans ?? Bay Spans ?7?
? Beam Spaces at ?'-?" = ?'-?"

Section Showing Intermediate Diaphragms

/’11/2"6 Hole in Web rDetaiI F 1%"® Hole in web
- .
% Diaphragm ¢ Web —_|
/ Web — i
% © |~ Detail Bend Angles to Fit Skew—, 241~
Bolt L — =A==
% s T =T
) . 7y 11 N /
% |, — Detail F =N . ) ‘LSee Intermediate f
B / \‘ | [a) ~ - Diaphragm Bolt / \— Detail G
! é D S A % ' Hole Locations %
L .5 'l R ——— R f——
'SQ‘T \ é P - %
P K i - i 7
-1~ See intermediate Detail F Diaphragm [/

diaphragm bolt N L
hole locations

Part Section A-A Part Section A-A

For Bridges Skewed Greater Than 7°30' For Bridges Skewed Less Than or Equal to 7°30

Note to Designer: Delete or Cross-Out
non-applicable part section A-A detail.

207m

1
Y

%"@ H.S. bolt w/
%"@ H.S. bolt w/ 6%" gn heavy hex nut, and
heavy hex nut, and i 2 hardened washers. (Typ.)

2 hardened washers. G Beam G Interior Beam —

(Typ.)

; /C15x33.9

|a—Bent i
9"x6"x%"x1'-1%"
(Typ.)

Bent B 9"x6"x¥%"x1-1%"

3% 1%" [C15x33.9

£y T

=48 o1 ¥ | ¢

= X
o~
1"x1%" Vertical

= Slotted Holes

o

?

A

o% | 2
[ PSSR i S [ S I
|
4444444441“"!?““““‘
[
I
3@ 3%"

o \ 1"x2" Horizontal
linl66? l:oli?* C15x33.9 Slotted Holes
g c A Bolt holes shall be spaced so .
bent R and in as to miss prestressed strands in S|Otted HOle DetaI|S
R 6"x¥"x1-1%" concrete beams.
4-1"x2" slotted holes in
9" leg of bent R and
1"x1%" slotted holes in
A 1%"® Hole C15x33.9. %4"@ H.S. bolts
lzu
A 17%"9 Hole in Beam Web w/ heavy hex nut.
in Beam Web 2-1%¢"x2"@ OD plai
. . -176"x plain i _
Detail F Detail G 21 lex2 @ 0D plain Steel Interm. Diaphragm - BTD Beam
washer (Typ.).
. . . . See Slotted Hole Details.
Section Showing Intermediate Diaphragms
At Exterior Bay
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le— G of Beam

(0° to 7°30' Skew)
(BTE60 to BTE120)

4
l«—— ¢ of Beam

| T 0012001 P |

‘ 77" 20'-0"[20-0"] 7 ‘

(0° to 7°30" Skew)
(BTE125 to BTE155)

b—q of Beam

[

‘ e R P |

(7°31' to 30° Skew)
(BTE6O to BTE120)

@ of Beam

*| 200"

e
(7°31' to 30° Skew)
(BTE125 to BTE155)

Intermediate Diaphragm
Bolt Hole Locations

Bulb Tee "E" Beam Intermediate
Diaphragm Structu ra| Stee| Varies || Length of Bent R 36"x%" Diaphragm Varies
; §onEn e 3-1%15"@ Holes 3-146"@ Holes
Weight
One Beam Connection (Detail "F" and/or Detail "G") eig in | 617 ) ‘ in R 61T
No. of Beam
Connections
Three - 7,'@ X 97;" H.S. Bolts with Nuts & Washers = 7.2 Lbs. 7 ? /
One Detail "G __| Two - Bent R 9" x 6" x %' x 17" = 80.8 Lbs 7 ? B ! i 1
One Detail “F" [ ‘one - Backing g 6" x %" x 17" = 12.1 Lbs 7 2 == I
[One -~ Bent R 9" x 6" x %" x 17" = 40.4 Lbs. 7 ? B ey "
- ~ 1"x2" slotted holes ~
One Diaphragm in 9" leg of bent R's 1"x2" slotted holes
Number of and 1°x1%" slotted in 9" leg of bent R's Note to Designer: Beam
o T3 X 2T S Bots with Nuts & Wash FRAT Diaplaqms - holes in bent R %"x36" :nld 1“x1l;z" [s\:{u;u N examples are outside of
en - /i A olts with Nuts ashers = s . . oles in ben 5"X36" e chea
Section C-C Section C-C border sheet
Note to Designer: Delete or Cross-Out Note to Designer: Use
Length of Member non-applicable section C-C detail when skew is 7°30" or less
One - Bent R 36x% = 61.3 Lbs./Ft - ? ?
Bulb Tee "E" Beam Intermediate Intermediate Diaphragm Structural Steel - Total (Lbs.) ? Notes:
: All diaphragm materials, including bolts, nuts and
Dlaphragm StrUCtUra' Stee' washers shall be galvanized.
One Beam Connection Information Shop drawings of the steel diaphragms showing layout
and details of the diaphragms shall be submitted for
Beam Spacing Diaphragm Length Bent | 364" approval
eight (Lbs.) All costs for furnishing and installing steel intermediate
oo S 328 diaphragms shall be included in the price bid for
370 Structural Steel. —
419 The 1%"@ holes for the %"@ H.S. bolts shall be cast 1\ \
461 into the web. Drilling is not allowed
81 STRUCTURAL STEEL The %"@ H.S. bolts through the web shall have a n— SlEer
Weight ? Ibs. thread length of 3" min. and 4" max. and shall meet the | plant as Per |
requirements of ASTM A449. 5 Materials LM, 570
All bolts are to be tightened prior to placing bridge (Stub Abut. Only)
deck concrete with the following exception: Bolts in All skews All skews
diaphragms located under longitudinal bridge deck Integral Abutment Stub Abutment
construction joints shall not be tightened until stage two
NOTE: Structural Steel weight
e included on the Summary of the bridge deck has been placed =
Quantities Sheet. BY
G fr—
e ——
0° to 7°30' skew 7°31° to 30° skew
Fixed Pier
g
5
2 = ol
L L
= . 3 - R
£ S | f—_—d Y
3 Note to Designer: Chart outside of — p—
';) border contains diaphragm lengths — o | 4
&
& 0° to 7°30' Skew 7°31" to 30° Skew
§ Expansion Pier
S . . .
S Beam Coil Tie Locations
Hi
z
I
&
g1
°2
-
B
2F
G
i
] f
o Steel Interm. Diaphragm - BTE Beam
©®
i
% 5
88
o
‘EQ FILE NO. | ENGLISH | DESIGN TEAM | Steel Intermediate Diaphragms for *BTE" Beam Bridges - Sheet 1 of 2 | Standard Sheet 1036-1-BTE | COUNTY | PROJECT NUMBER | SHEET NUMBER |
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J:Aa\ /Top of Deck

v

|

! |
Bent R 1/2"x36"3

‘ ‘

|

R 6"x%"x1'-7"
(Typ.)

:

B e o | e —=_
See Detail FJ See Detail G for Bridge \See Detail F
Skew Less Than or Equal
to 7°30'. See Detail F
for Bridge Skew Greater
Than 7°30".

ent R ]/z"x3‘6"3

I
|
'ﬁl:3ent R l/2"j><36“
|
I
|
I
|
I
|

|
|
|
|
|
}

Typical Exterior Typical Exterior
Bay Spans ?7? Bay Spans ?77?
? Beam Spaces at ?'-?"=7'-7"

Section Showing Intermediate Diaphragms

1%"@ Hole in Web Detail F 1%"@ Hole in Web
PR 4 . I @ Web I
Diaphragm ! N )
y N
@ web —" | Detail F | i |
| - N
G Bolt /J‘ /‘ '/[ Bend Angles to Fit Skew “_LZ~\»——
/ é . Iy
| f
— +4— 33~ A e N ;
| Detail F \ 1 | o=t # T z . ‘i/
‘ e ! See Intermediate N
. - [a) <
DS ¥ _ -7 o ‘ Diaphragm Bolt Detail G
A;J;-,h,77/7,: p—— =YY Y Hole Locations
a\”—ii\ I 14 |
—4 X = i Diaphragm
—4 See Intermediate ” Detall F phrag
At Diaphragm Bolt H— =t 14—+
Note to Designer: Delete or Cross-Out Hole Locations Part Section A-A
non—applicable part section A-A detail. . For Bridges Skewed Less Than or Equal to 7°30"
Part Section A-A
[« — > For Bridges Skewed Greater Than 7°30'
%"@ H.S. bolt w/
7%"® H.S. bolt w/ Yo § ) heavy hex nut, and 6" Typ.
heavy hex nut, and 6‘2 9 ¢ Interior Beam > 2 hardened washers. (Typ.) Mﬁ

2 hardened washers.

2._0“
4@ 3% J :

o

L—<4Ra ) 4
=

. ' \ 1"x1%" Vertical
1"x2" Horizontal Slotted Holes
B Slotted Holes

Slotted Hole Details

PL

(Typ.) 36" X 1/2"
[ il
@ T i @

= Bent B
9"x6"x¥%"x1'-7"
(Typ.) L

7%"

7Y%

1%6"®@ Holes —

Z Z Bent R 36"x%"
Bent R 36"x%"

|
(Typ.) ri(‘t Beam ‘ Bent B 9"x6"x%"x1'-7"
i |
| 3%" 1% Bent R %"x36"
‘ »I—'«N »’—T /
[ s 2
| il B
Bent k.
i 9"x6"x¥5"x1'-7" Bent It
\
|
[
\
\
|
[
LY
!
|
[
\
[
|
\
|
1

in 6" leg of
bent R and in (See Detail)
R 6"x3%"x1'-7"
5-1"x2" slotted holes
in 9" leg of bent R and
A Bt0|t holes sh?II be gpatceddso_ 1"x1%" slotted holes in
?(S)né)reTelszeparriSs.resse strands in A 1%°@ Hole bent B %"x36".
A 1%'@ Hole in Beam Web 2-1%6"x2"@ 0.D. plain i -
A 1E0 Hoe _ B e Steel Interm. Diaphragm - BTE Beam
Detai' F Deta” G washer (Typ.).
. . . . See slotted hole details.
Section Showing Intermediate Diaphragms
At Exterior Bay
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Correction 05-14: Added Weight Table & Titles/Descriptions to Agree with Summary Quantities Sheet. Added Note Referring to Summary Quantities Sheet.

Issued 03-08.

- 4541 - This Sheet Re-Issued 04-2024. Sheet Format Update.

1%"0

Seal

5 Bar A I Bearin
2 12" x5 x 134" i i /Q ?
g | '/— Sole B AV I ‘ \
= R =1'—I8"\//Sole R to have 1%"@ Holes
- A EA ’
2 1% Pintl
Ky R=1T » ’/ intle 1%0 '4“‘ 1%
1— < > ] " "
R : WQ_ 3,"@x6" Studs
Y . . .
A o ‘ ‘ ‘ 3 Sole R
Ly ntle 4—»‘ < 7"x1"x 1'-314"
Driving Fit into gmttﬁ - V/\ Y
etal N\ = - b S "4
150 Pintle B J \ WwvA e intle |
%4"® Drain Hole L | J e ///J/N/\ A 9" 114"x 1314
Pintle Detail > W > \ = — Bar
T N \ ] intl i i ‘ A XA 1-3Y
Flat & True - Pintle D‘?E_‘?‘ ‘ E 2\ Masonry B
IS Y | — | 9"x1%"x1'-6%,"
%" 1" 1" %" 6”)(1/8‘;01'1.2;/% ‘ *Neoprene Sheet
. Wi > ole 2 2 16 ‘\‘41/2"‘ 10"x¥4"x1'-7%,
1%" 1-3%" J 1%" - >
> Il > 9"
1-6%"
) Part Elevation
Section A-A

Abutment Bearing Notes:

The sliding surface of the bronze R shall be lubricated in
accordance with Article 4190.03, of the Standard Specifications, and
the bronze metal shall be cast bronze in accordance with Article
4190.03, of the Standard Specifications. Top edges of bronze R
shall be beveled %"

Surfaces marked "V" shall be finished ANSI 250 and surfaces

marked "\/" shall be finished ANSI 125. 5"x¥,"x0'-7" R

A Notch Beam End to Sole B Thickness Maximum 1"

Masonry plates are to be set on a %" neoprene sheet. > &: Bar
Pintle plates, masonry plates, and lubricated bronze plates are a Lo :1"x1"x?‘-?"
part of the superstructure structural steel quantity. Unit price bid
for structural steel shall include allowance for cost of bronze plates. Bronze R ——» -
Cost of neoprene sheets shall be considered incidental to the 6"x}5"x1'-3)4" T Section C-C
structural steel bid item. Cost of the anchored curved sole plates is Baf\‘ ol
to be included in the price bid for pretensioned prestressed 76" X/4"x1'-3" oA
concrete beams. Masonry R X ¥yl :, f
The sole plate, pintle, pintle plate and the masonry plate shall be 9“x11/2"x1'-6%"\ ¢ I Y
galvanized. The pintle and pintle plate shall be assembled prior to -
galvanizing. The sole plate and masonry plate shall be fitted up 75 Ny
and welded prior to galvanizing. The surface of pintle plate in ~ — \J
contact with bronze bearing plate shall be smooth and free of i Spn I 3. 4.
A - 8 67 %Rl e
projections due to galvanizing. e AN
Sole plates are to be set in forms when beams are cast and the %" %" . B-B
bottom of beams formed out as shown to exclude concrete. Bar g Section B-
Sole plates shall comply with one of the following specifications: 1% 1 x7-7"

ASTM A514 Grade B
ASTM A709 Grade HPS 70W

Design Note:
1. Total vertical design load (DC+ DW + LL + IM) at service limit
state = 177 k.
2. Bearings as designed will allow up to 1.5 inches of movement each
way of centerline of bearing.
Pretensioned Prestressed Concrete Beam
Abutment Bearing Details (A & B Beams)

Masonry R / Bronze Bearing Assembly

Plan of Masonry R and Bronze R

Structural Steel

Weight ? lbs.

Does Not Include Curved Sole R

Note: Structural Steel weight
is included on the Summary
Quantities Sheet.

* The % inch neoprene sheets are to be 50, 60, or 70 durometer hardness and
shall be 1 inch greater in length and width than the bottom surface of
the masonry plates or steel bearings.

>

Steel Beam Abutment Bearing Details

Abutment Bearing

Notes:

|
G Pintles —»l— R =1-4}" ‘
I I I
. ‘ | . Pintle Detail Curvltled folle IE ‘ Pintle Detail %
37" 674" 3% A, 8"x1"x1'-1 ‘ Lubricated " "
‘ ‘ . | Bronze R
' w i ‘ 6"xY%"x1"-1"
Wl O g a0 |
=
_ Y
> preee
xNeoprene Sheet W A 9"x1%4"x1'-1
iy l/ iy 1151/ n
10" 1574 " Y ‘ *Neoprene Sheet Flat & True
— — L ]0..X%..X1._5%n
1 > 4/8 Masonry R
1o ‘ 15 9"x1%4"x 1'-4Y4"
>
1-4%"
) Part Elevation
Section A-A
5"x%,"x0'-7" R
: Bar
Y g 3 1 L T Sly‘xlux?.i?u
Lubricated
/Bronze R
Masonry R 6"xY4"x 11"
9"x11/2"x1'-4%"\
Section B-B Section C.C (Galv. After Welding) \'\fiy
ection C- - ‘ ‘ Bar
- 1%"'® ""i @ @ XY x 101"
= }<—>{ Sole R 8 X/a
v ¥ .
A 9 ""; 00| 6% Yo
= _\7/ .
NS R = Pintle R 3 5
,{7 //(Galvanize) : %
- Bar 9"
- 1"x1"x?'-?"
y
=4
Ry Plan of Masonry B and Bronze R
Driving Fit into
1%'% Pintle
1,"@ Drain Hole
Pintle Detail

Surfaces marked "V" shall be finished ANSI 250 and surfaces marked "\/" shall be finished ANSI 125.
The sliding surface of the bronze R shall be lubricated in accordance with Article 4190.03, of the
Standard Specifications, and the bronze metal shall be cast bronze in accordance with Article 4190.03, of
the Standard Specifications. Top edges of bronze R shall be beveled %".
Masonry plates are to be set on a %" neoprene sheet.
Sole plate, pintle plates, masonry plates, and lubricated bronze plates are a part of the superstructure
structural steel quantity. Cost of neoprene sheets shall be considered incidental to the structural steel
bid item. The Unit price bid for structural steel shall include allowance for cost of bronze plates.
The pintle plate and masonry plate shall be galvanized. The pintle and pintle plate shall be assembled

prior to galvanizing.

Design Note:

1. Total vertical design load (DC+ DW + LL + IM) at service limit state =

Welding shall be done before galvanizing.

153 k.

2. Bearings as designed will allow up to 1.5 inches of movement each way of centerline of bearing.

Masonry R / Bronze Bearing Assembly

Structural Steel

Weight

? Ibs.

Includes Curved Sole B

Note: Structural Steel weight
is included on the Summary
Quantities Sheet.

Stub Abutment Bearing Details

Beams.dgn

FILE NO. ENGLISH DESIGN TEAM Stub Abut. Bearing Details - A & B Beam PPCB Bridges / Steel Beam Bridges

Standard Sheet 4541
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Correction 05-14: Added Weight Table & Titles/Descriptions to Agree with Summary Quantities Sheet. Added Note Referring to Summary Quantities Sheet.
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1%"0

Seal "E"

Tn -

Sole B
'/7

Pintle B
[f

Bar
1%")(%3")( l%u \

5/8';‘ Extension

=1%"
P\/v

1

V‘ ¢ Pintles

q_ %HQXGH
Studs (Typ.)

v
:\N# ‘”A”“ "B" a' "B" “”A”
- - o i i i % Typ.
Driving Fit into  pjntle e
1%'2 Pintle B Detail N—f— = —
Y,"@ Drain Hole
Pintle Detail & ‘K {
g :
I \/ \
LFIaL & True
% %
> I e
> - — > -
1% e | L%
> ‘= =‘ B
< ”D” >
Section A-A

Abutment Bearing Notes:

The sliding surface of the bronze R shall be lubricated in accordance with
Article 4190.03, of the Standard Specifications, and the bronze metal shall

be cast bronze in accordance with Article 4190.03, of the Standard
Specifications. Top edges of bronze R shall be beveled %".

Surfaces marked "V" shall be finished ANSI 250 and surfaces marke
shall be finished ANSI 125.

Masonry plates are to be set on a %" neoprene sheet.

Pintle plates, masonry plates, and lubricated bronze plates are a pa

A

rt of

the superstructure Structural Steel quantity. Unit price bid for Structural
Steel shall include allowance for cost of bronze plates. Cost of neoprene

sheets shall be considered incidental to the Structural Steel bid item.

Cost

of the anchored curved sole plates is to be included in the price bid for

Pretensioned Prestressed Concrete Beams.
The sole plate, pintle, pintle plate and the masonry plate shall be

galvanized. The sole plate and masonry plate shall be fitted up and welded
prior to galvanizing. The pintle and pintle plate shall be assembled prior to
galvanizing. The surface of pintle plate in contact with bronze bearing plate

shall be smooth and free of projections due to galvanizing.
Sole plates are to be set in forms when beams are cast and the bo
of beams formed out as shown to exclude concrete.
Sole plates shall comply with one of the following specifications:
ASTM A514 Grade B
ASTM A709 Grade HPS 70W

Design Note:

1. Total vertical design load ( DC+ DW + LL + IM ) at service limit
state = 205 k for 1'-8" flanges and 224 k for 1'-10" flanges.

2. Bearings as designed will allow up to 1.5 inches of movement each
way of centerline of bearing.

ttom

@ ‘A/(L Bearing
|

R =1'-8" I)/So\e R to have 1%"@ Holes
|
|
Lyn 4"

. 1% 4 ‘11/2"
) T — @ %'ox6" Studs
I I
o ‘ i ‘ 3% Sole R
4 7% 1% "
v/*\ Y
~__ X
‘ WJ\UVA —
// X — ' pintle g
AT i A
o] — Bar

. H' D il %..X%ux el
.« Pintle Detai
N “ Masonry B

\

V

6"x75"x "C a4%n 10"x%4"x "F"

I
| L i
Bronze R @ ‘ \— *Neoprene Sheet
I
|
T

Part Elevation
A Notch Beam End to Sole R Thickness Maximum 1"

5'%x¥"x0'-7" R
: Bar @
- e %|
]
Bronze R — | A A
6”)(1/£”X I\CII © '_‘\T —
Bar
DA \\C\\\‘
ol 2
Masonry R 0 ¥ vl
9ux11/2ux ”D”\
Y
h Y Y
%» 6%" e o S
B 5%
Bar
1"%1"x7'-?"

Plan of Masonry R and Bronze R

Pretensioned Prestressed Concrete Beam Abutment Bearing Details

(C & D Beam5s)

*The % inch neoprene sheets are to be 50, 60, or 70 durometer hardness and
shall be 1 inch greater in length and width than the bottom surface of the
masonry plates or steel bearings.

Masonry R / Bronze Bearing Assembly

9"x1%"x "D"

Variable Dimensions
r Beam Bottom
Bearing Flange Width
Dimension
1-8" 1'-10"
4" 5"
6" 6"
1'*61/;' 1'*81/;'
1-93," 1-113%"
1'-0" 1-0"
1-10%" 2'-0%,"

Section C-C

Section B-B

Structural Steel

Weight

? Ibs.

Does Not Include Curved Sole R

Note: Structural Steel weight is
included on the Summary
Quantities Sheet.

Stub Abutment Bearing Details

Beams.dgn

FILE NO. ENGLISH DESIGN TEAM

Stub Abut. Bearing Details - C & D PPCB Bridges

Standard Sheet 4541A
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Correction 05-14: Added Weight Table & Titles/Descriptions to Agree with Summary Quantities Sheet. Added Note Referring to Summary Quantities Sheet.
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1%"0

- B‘ar T Seal
s 1%"x1/8“><1%,"\ s
c ‘ Sole B
() ‘
=
w
- A EAl ’
R =174 Pintle B
A=A
Y
= A
Ry
Driving Fit into
1%'@ Pintle R
Y,"@ Drain Hole
Pintle Detail

Abutment Bearing Notes:

»l @ Pintles

@ V@_ Bearing
\ \

The sliding surface of the bronze R shall be lubricated in
accordance with Article 4190.03, of the Standard Specifications, and
the bronze metal shall be cast bronze in accordance with Article
4190.03, of the Standard Specifications. Top edges of bronze R shall

be beveled ¥".

Surfaces marked "V" shall be finished ANSI 250 and surfaces

marked "\/ " shall be finished ANSI 125.

Masonry plates are to be set on a %" neoprene sheet.

Pintle plates, masonry plates, and lubricated bronze plates are a
part of the superstructure Structural Steel quantity. Unit price bid for
Structural Steel shall include allowance for cost of bronze plates.

Cost of neoprene sheets shall be considered incidental to the
Structural Steel bid item. Cost of the anchored curved sole plates is
to be included in the price bid for Pretensioned Prestressed Concrete

Beams.

The sole plate, pintle, pintle plate and the masonry plate shall be
galvanized. The sole plate and masonry plate shall be fitted up and
welded prior to galvanizing. The pintle and pintle plate shall be

assembled prior to galvanizing.

with bronze bearing plate shall be smooth and free of projections due

to galvanizing.

Sole plates are to be set in forms when beams are cast and the
bottom of beams formed out as shown to exclude concrete.
Sole plates shall comply with one of the following specifications:

ASTM A514 Grade B
ASTM A709 Grade HPS 70W

Design Note:
1

. Total vertical design load ( DC+ DW + LL + IM ) at service limit

state = 300 k.

2. Bearings as designed will allow up to 1.5 inches of movement

each way of centerline of bearing.

1% 1"x?'-2"

Plan of Masonry R and Bronze R

Pretensioned Prestressed Concrete Beam Abutment Bearing Details
(BTB, BTC, BTD & BTE Beams)

*The Y} inch neoprene sheets are to be 50, 60, or 70 durometer hardness and
shall be 1 inch greater in length and width than the bottom surface of the
masonry plates or steel bearings.

Masonry R / Bronze Bearing Assembly

| A | ‘
| | T S ’
I I |
} ! R =1-8" L/Sole R to have 1%"® Holes
q:_ %HQXGH ‘
Studs (Typ.) 1%" 4" 1%"
| | | | .
‘ ‘ ‘ ‘ - | G %"@x6" Studs
s e g" e g i | |
=‘< =‘< =‘< =‘< © ‘ i ‘ 3% Sole R
Pintle - Y T2
Detail Nl [V 7 - Y X
- A (/WJ\L)VA L
‘ ‘ o AN 1234
| | - - ) ] %" xY4"x2'-414"
LF\at & True 2 Pintle D:&_e_EaH ‘ i Masonry R
Ly Iy - L w11/ 5173/
1l aapil ‘ v 9"x1%4"x2'-7%,
%" 1" 1" %" Bronze R | *Nelc?pll'eunelsh}e?t
>0 |w L 6'xY4"x2"-4Y)" “‘41/2-“ 10"x%4"x2'-8%,
1%" 2-a%n 1%" > -
Lt ‘4 =‘ d 9"
2-7%" - >
. Part Elevation
Section A-A A Notch Beam End to Sole R Thickness Maximum 1"
5"x34"x0'-7" R . .
: Bar NS %" 1 %"
- R | W
Bronze R
6"x75X2 4" Section C-C
Bar
%"x%"xZ'—N/j‘\# -]
SN
Rl
N A Wk W
Masonry R X Kol
- X 9"x1%4"x2'-7%}"
The surface of pintle plate in contact X124
Y-
AR B)14B) ! T Section B-B
- L
ﬁ % ek ||| % el e
30 50
Bar 9"

Structural Steel

Weight

? Ibs.

Does Not Include Curved Sole R

Note: Structural Steel weight is
included on the Summary
Quantities Sheet.

Stub Abutment Bearing Details

Beams.dgn

FILE NO. ENGLISH DESIGN TEAM

Stub Abut. Bearing Details - BTB, BTC, BTD, BTE Beam PPCB Bridges

Standard Sheet 45418

COUNTY PROJECT NUMBER

SHEET NUMBER

3:48:24 PM 4/5/2026 bkloss

pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




Correction 05-14: Added Weight Table & Titles/Descriptions to Agree with Summary Quantities Sheet. Added Note Referring to Summary Quantities Sheet.

Issued 03-08.

- 4541C - This Sheet Re-Issued 04-2024. Sheet Format Update.

V@_ Bearing

s Sole B to have 1%"® Holes

‘]1/2”

W @ %"@x6" Studs

NS

4% Sole R

7x1"x1'-3%4"

M~ T pintle g
L 12"x?"x1'-5"

- Pintle Detail

K
— Bar

Ba

1/2..)(1/2\.)(9

Pintle —
Detail
Detail C

>

Laminated Neoprene
Bearing Pads
5" 10"x?"x1'-3"

(See Details)

Part Elevation
A Notch Beam End to Sole B Thickness Maximum 1"

Q@ Pintles

q- %11®X6u
Studs

‘ | —Sole B

S

& 7'x1"x1-3%"
7/
U T Pintle R

Flat & Tr

|
s

T
Bar
Ysrx 11"

Pintle plates are a part of the superstructure Structural Steel quantity.
Cost of anchored curved sole plates is to be included in the price bid

-

| |

T N o
]

gn Laminated Neoprene

Bearing Pads
10"x7?"x1'-3"

Section A-A
Abutment Bearing (A & B Beams)

Material for
neoprene pads
to be of 50
durometer
neoprene

=)
=

13"

7" 7" .
(Typ.) (Typ.) ~

A
Y

%" Steel R, ASTM-A1011 =~

? - R's Required, 9%,"x1'-2%,"
Laminated Neoprene Pad

Keeper Bar
léuxl/zu
Pintle R _
|
— 1
N
Laminated
Neoprene

Extension

%

1"

]/zn

Min.

Bearing Pads

Detail C

1%"9

Bar T Seal
l%uX];/Guxl%u 8
‘ '/—So\e R

A Al :

R =172 Pintle R
y Sy
[
Y
I -

Driving Fit into

y
1%% Pintle B
1,"@ Drain Hole

Pintle Detail

Laminated Neoprene Pad / Curved Sole R Assembly

Abutment Bearing Notes:
Surfaces marked "V" shall be finished ANSI 250.

for Pretensioned Prestressed Concrete Beams.

Cost of neoprene bearing pads shall be considered incidental to the

bid item for Pretensioned Prestressed Concrete Beams.

The sole plates, pintle, and pintle plates shall be galvanized. All
welding shall be completed prior to galvanizing. The pintle and pintle
plate shall be assembled prior to galvanizing. The surface of the pintle
plate in contact with the laminated neoprene pads shall be free of

projections due to the galvanizing.

Sole plates are to be set in forms when beams are cast and the

bottom of beams formed out as shown to exclude concrete.

Sole plates shall comply with one of the following specifications:

ASTM A514 Grade B
ASTM A709 Grade HPS 70W

115"® Pintles —»{

(See Detail) I

a4ty
v | [ o

Galvanized Pintle R
12"x1%" (Min.)x1'-5"

(
A -
LAY

A

A

T
1-0"

Plan OF
Pintle Plate

Allowable Pintle
R Thickness

Allow
Thickness
Inches

Maximum
Service
Vertical Load, k

1.5

83

2.0

147

Structural Steel

Weight

? Ibs.

Does Not Include Curved Sole R

Note: Structural Steel weight is
included on the Summary
Quantities Sheet.
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Correction 05-14: Added Weight Table & Titles/Descriptions to Agree with Summary Quantities Sheet. Added Note Referring to Summary Quantities Sheet.

Issued 03-08.
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@ wf/(l_ Bearing
T T
| R Material for neoprene 1Y"® Pintles —»
| =1 pads to be of 50 (/gee Detail) ‘
R =1'-8" L/Sole R to have 1%"@ Holes durometer neoprene Bar ‘ Galvanized Pintle R
| y 1120 (Min)x "E"
| b 1fny/uygn 12"x1%" (Min.)x "E
1% 4" 1ln < V"X 5"X |
> B e "F" ‘ = Ea‘
: T @ %"@x6" Studs %" B o vy
" ! ! % % (Typ.) T ol 11
© Sole R (Typ.) Typ) | '
‘ 7"x1"x "C" e yp v ! .
Y ‘ A b Bar‘>\‘> <) W
1 ||X1 OTH" |
éﬁ—ii ~———Pintle R N 72XV |
E > 12"%2"% "E" '
1 o | B v - - — T A
N VS i —1 | -
Pintle Detail | AR H -t !
.« Pintle Detai N i
| ‘ %" Steel R, ASTM-A1011 = 4" | 4% @ Pintles
? - R's Required, 9%;" x "F"-1," DN
Bar @ ‘ Laminated Neoprene . ! * 11/2”‘ 9 ‘11/2"
Ly L4y g ‘ Bearing Pads Laminated Neoprene Pad R -
| 6" ‘l‘ 5" . 10"x?"x "F" - 1'-0 _
See Details
DR ( " Plan OF
. Keeper Bar Pintle Plate
Part Elevation Lo ly
A Notch Beam End to Sole B Thickness Maximum 1"
Pintle I-[j

Allowable Pintle

ups ‘ ¢ pinties o R Thickness

Beams.dgn

/ L Maximum
! ! . ) Th'AlLOW Service
— N7 ickness Vertical Load, |
q‘ %HQXGI Laminated Inches e o ‘
' Studs Neoprene 1'-8" Flange 1'-10" Flange
‘ ‘ ‘ ] Bearing Pads 1.5 101 112
| | | Detail C 2.0 179 200
"B' 1 "GM 1 'G" 1 "B o 2.5 280 315
. ‘ ‘ ‘ | —Sole R
Pintle » 7"x1"x "C" Bar Seal
Detail N——f A1 [ 7 5 1Y 2 In
7 4 A/8 4 . . .
Detail C—() N/~ pintle 2 ‘ '/—So\e R Variable Dimensions
‘L t J ﬁr }\ 5 Beari Beam Bottom
i W earing Flange Width
Flat & True -k 1% Pintl : 9
‘{ 1 . ey R=11 f intle R Dimension e TR
Bar Laminated Neoprene A A " O
| E o Bearing Pad : A 1'-0 1'-0
Vst tH o earing Fads - Y " .
. 10"x?"x "F" v B 4 5
Section A-A Y T 16 | 1-8
Abutment Bearing (C & D Beams) I o 3 2y,
£ Driving Fit into
= 1% Pintle R "E" 1-g" 1-10
Y4"® Drain Hole o 16" 8"
Pintle Detail G 6 6
“He 12" 14"
Laminated Neoprene Pad / Curved Sole R Assembly
Abutment Bearing Notes:
Surfaces marked "V" shall be finished ANSI 250.
Pintle plates are a part of the superstructure Structural Steel quantity.
Cost of anchored curved sole plates is to be included in the price bid
for Pretensioned Prestressed Concrete Beams.
Cost of neoprene bearing pads shall be considered incidental to the bid
item for Pretensioned Prestressed Concrete Beams.
The sole plates, pintle, and pintle plates shall be galvanized. All
welding shall be completed prior to galvanizing. The pintle and pintle Structural Steel
plate shall be assembled prior to galvanizing. The surface of the pintle -
plate in contact with the laminated neoprene pads shall be free of Weight ? Ibs.
projections due to the galvanizing.
Sole plates are to be set in forms when beams are cast and the Does Not Include Curved Sole R
bottom of beams formed out as shown to exclude concrete. ; ;
Sole plates shall comply with one of the following specifications: Note: Structural Steel ht i StUb AbUtment Bearlng DetalIS
ASTM A514 Grade B ! ote: ructura eel weig IS
ASTM A709 Grade HPS 70W included on the Summary
radae Quantities Sheet.
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Issued 03-08.
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- This Sheet Re-Issued 04-2024. Sheet Format Update.

- 4541E

V@_ Bearing

>

I
4
| - o e

R =1'-8" L/SOIe R to have 1%"@ Holes

r“—riq %"@x6" Studs

Sole R
7"x1"x2'-4%4"

s Pintle Detailj ‘

\

I

P

I

>

Bar |
|

T

YrxLorx1'-1" | 8" N

Part Elevation

Y ‘ /\‘\/\
KU T pintle
=2 L 16"x?"x2'-6"

Bar
1/2”X1/2ux2\70u

Laminated Neoprene
Bearing Pads
14"x?"x2'-4"
(See Details)

A Notch Beam End to Sole B Thickness Maximum 1"

Q@ Pintles

¢ %"ox6"
Studs (Typ.)

5' 6 g" e s
. | —Sole R
Pintle — _ 1 7x1x2-ay
Detail N\ A \ 7 7
Detail C—( ) N N — [ T——Pintle B
| ! s | |
; E ﬁ i
Flat & True
¥ s
Bar 2 g ‘ Lamllnated Neoprene
xloix2'-0n T > BeargwgzPads
14"x?"x2'-4"
Section A-A

Abutment Bearing Bulb Tee Beams

Material for neoprene
pads to be of 50
durometer neoprene

| 24 |
~ >
1/8“ yg” :v
(Typ.) (ryp) | =Y
I
~
v
: Yy
Zy Steel R, ASTM-A1011 it

? - B's Required, 1'-13,"x2'-3%,"
Laminated Neoprene Pad

Keeper Bar
1/2ux1/2n

Pintle F[j

Pintle B

Laminated

Neoprene

Bearing Pads

Detail C
1%"®
- Bar I Seal
'8 l%ux}/guxl%u‘\ 8
c ‘ Sole R
] ‘
%
w
-4 EA ;
R =172 Pintle R
*y T
[
Y
- A
<y
£ Driving Fit into
=
1%'%
1,"@ Drain Hole

Pintle Detail

Laminated Neoprene Pad / Curved Sole R Assembly

Abutment Bearing Notes:

Surfaces marked "V" shall be finished ANSI 250.

Pintle plates are a part of the superstructure Structural Steel quantity.
Cost of anchored curved sole plates is to be included in the price bid

for Pretensioned Prestressed Concrete Beams.

Cost of neoprene bearing pads shall be considered incidental to the bid

item for Pretensioned Prestressed Concrete Beams.
The sole plates, pintle, and pintle plates shall be galvanized. All
welding shall be completed prior to galvanizing. The pintle and pintle

plate shall be assembled prior to galvanizing. The surface of the pintle

plate in contact with the laminated neoprene pads shall be free of

projections due to the galvanizing.

1%'® Pintles —»

Galvanized Pintle

(See Detail) | [16‘&11/2” (Min.)x2'-6"
i ‘ ;n:' . Iy A
3 Lo i
e 4‘» [ IR B &
(Typ.) ! [}
Bar—»— A\_»
1o x4 x2'-0" ‘
Bar ‘ - - -
VX Ypx1-1" ‘ ol B @
o~ — o~
|
[ R ] . &
‘ B 7‘{7 . A
| ) il “”‘ '
6%" J‘ 6%" | @ Pintles
1% 11 1%
1-4"
Plan OF
Pintle Plate
ALLOWABLE PINTLE
R THICKNESS
Allow Maximum
Thickness Service
Inches Vertical Load, k
1.5 114
2.0 203
2.5 318
Structural Steel
Weight ? Ibs.

Does Not Include Curved Sole R

Stub Abutment Bearing Details

Sole plates are to be set in forms when beams are cast and the bottom Note: Structural Steel weight is
of beams formed out as shown to exclude concrete. included on the Summary
Sole plates shall comply with one of the following specifications: Quantities Sheet.
ASTM A514 Grade B
ASTM A709 Grade HPS 70W
FILE NO. ENGLISH DESIGN TEAM BTB, BTC, BTD, BTE Beam PPC Bridges - Stub Abutment Bearing Details Standard Sheet 4541F COUNTY PROJECT NUMBER SHEET NUMBER
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Note: Concrete is to be
excluded from under the
beams at the bearings.

Pier Diaphragm
(Normal to Grade)

1" Resilient
Joint Filler

¢ %”Qxﬁj”\/

T
\ N |
| Studs (Typ.) T 1 77777
I T ‘T\j [~ Radius = 1-8" (Typ) ‘\
| I/n 1
> e e E—
|
| ] L} $
| : T i ] Sole R |
‘\ h ’ I ‘ I ‘ ] 7||X1||X1\_3]/2|\
| [} 31/2” t —
| — 1 H !
%\ P / : (3] “
AN v |
. P ; i /\ ]
P|ntlelﬁ'_ I - - Pintle .
9")(.7"X1'—3/2" | T 9rx2rx 1 31/“
Pintle Detail XEXL-572
Sole B Masonry R
7"x1"x1'-3%" " Resilient *Neoprene Sheet 17"x1"x2'-6"

Joint Filler 1-7"xY4"x2'-7"
% A Notch beam end to
Sole R thickness

maximum 1"

»

Part Elevation
(Looking ?)

¢ Pintles

q—_ %II@XGH
’ . Studs
5%" 6" 5%"
Pintle Lzl T‘ Sole B
Detail =

I
yd 7"x1"x1'-3%"
N U /
I Pintl
1" Resilient/\_' e %: ntle R

Joint Filler /L *Neoprene Sheet5
w 1-7"xY4"x2'-7"
1 1
/ Flat & TrueJ l—Masonry R
A 3l £ 17"x1"x2'-6"
V4" Resilient /4= _ 1-3% J 4/4 x1"x
Joint Filler - 1150
Section A-A
Masonry B 17"x1"x2'-6" }4—@_ Pier Pintles B 9"x?"x1'-3%"
Pintles B 9"x?"x1'-3%" ' Q¢ Pintles
: Typ, =
Ny ‘/16” =

[ ‘ — & Drill "® vent

=] - =
k= o~ i S hole completely
E? Sy L 77747777#777 E; through masonry R
R o 4 <— 1%"® Pintles — SR
m| S - = . m| S
T|s ™| © ‘ (See Detail) ‘ S s
Al B v ! D
IS o e S v/ SF
I | | | 2
‘Cﬂ y | i | o
Y
] a¥r | an | ake | 4w | a | 4w | =
o i A R M
14" 9" 9" 9" 1%
g e > Structural Steel
< > Weight ? Ibs.
Plan View of Masonry & Pintle R

Fixed Pier Bearing Notes:
Surfaces marked "V" shall be finished ANSI 250.
Masonry plates are to be set on a %" neoprene sheet.

Pintle plates, and masonry plates are a part of the superstructure Structural
Steel quantity. Cost of neoprene sheets shall be considered incidental to the
Structural Steel bid item.

Cost of anchored curved sole plates is to be included in the price bid for
Pretensioned Prestressed Concrete Beams.

The sole plates, pintle, pintle plates, and masonry plates shall be galvanized.
The pintle and pintle plate shall be assembled prior to galvanizing. All welding
shall be completed prior to galvanizing. The pintle and pintle plate shall be
assembled prior to galvanizing. The surface of the pintle plate in contact with
the masonry plate shall be free of projections due to galvanizing.

Sole plates are to be set in forms when beams are cast and the bottom of
beams formed out as shown to exclude concrete.

Sole plates shall comply with one of the following specifications: .
ASTM A514 Grade B Fixed Pier (A & B Beams)

ASTM A709 Grade HPS 70w Masonry R/Curved Sole R Assembly

Does Not Include Curved Sole B

Pier Diaphragm
(Normal to Grade)

%" Form board may
77b7e left in place

‘ N
“ Studs (Typ.) ; ; Radi 1-8" lT T
| ; —~Radius = 1" '( yp.) ‘\
L [ |
T |
‘ ! I Sole |
| M U/ 7x1x1-3Y"
‘ I
| |
i |
Pintle R : ‘
12"x7"x1'-5" \/‘Q/ N
) 1
Detail C 2 : ;
= i Pintle R
. Pintle Detail 12ixads
o 5':7|61E"* Laminated Neoprene Bar
7"x1"x1'-3% Bearing Pads RSt
éOIIX;th"-I3H A Notch beam end to
‘ (See Details) Sole R thickness
i maximum 1"
(B) Part Elevation
(Looking ?)
- 114" Pint\es—ﬂ
r:é;e);:!efoprads (ee Detald ‘
= to be of 50  Bar | [ Savaned Pintle R
to be of 5 iy ge ‘ 12"x1%" (Min.)x1'-5
neoprene ‘ ™ I i

=Y

3 %L h C
1-3 — et
(Typ.) / - —t

%" " : Bar ‘ m
R e yeagar || b
i
— ‘
' Y
~
‘41/2‘L“4]/2 G Pintles
N A y 1 é., 1%
1i" Steel B, ASTM-A1011 N 1-0"
? - R's Required, 9%,"x1'-2%," ~
' Plan OF
Laminated Neoprene Pad _
Keeper Bar Pintle Plate
1/2ux1/2||
Pintle I?_j
¢ Pintles
< Studs
]/4"
. Pintl |_—Sole R
Laminated Dlentaﬁ U 7"x1"x1'-3%4"
Neoprene )
Bearing Pads Detai = — ~—Pintle .
; etail C I |
Detail C } ~ ﬁ }
Flat & True
Structural Steel ] )
Weight ? Ibs. Bar 1.5" Lami_nated Neoprene
Loy 11" - Bearing Pads
Section B-B 10"x7"x1'-3"

Does Not Include Curved Sole R (Diaphragm Concrete Not Shown)

Expansion Pier Bearing Notes:

Surfaces marked "V" shall be finished ANSI 250.

Pintle plates are a part of the superstructure Structural Steel quantity.

Cost of anchored curved sole plates is to be included in the price bid for
Pretensioned Prestressed Concrete Beams. Cost for neoprene pads shall be
considered incidental to the Pretensioned Prestressed Concrete Beams bid item.

The sole plates, pintle, and pintle plates shall be galvanized. The pintle and
pintle plate shall be assembled prior to galvanizing. All welding shall be
completed prior to galvanizing. The surface of the pintle plate in contact with
the laminated neoprene pads shall be free of projections due to the galvanizing.

Sole plates are to be set in forms when beams are cast and the bottom of
beams formed out as shown to exclude concrete.

Sole plates shall comply with one of the following specifications:

ASTM A514 Grade B . .
ASTM A709 Grade HPS 70W ExpanSIOH Pier (A & B Beams)

Laminated Neoprene Pad / Curved Sole R Assembly

1/8“

Sole R
'/7

%" | Extension

1"

:\N Y
< Driving Fit into
= g Pintle R
1,"® Drain Hole
Pintle Detail

Seal

Pintle R
’/,f

Allowable Pintle

R Thickness
Allow Maximum
Thickness Service
Inches Vertical Load, k
1.5 83
2.0 147

Material for
neoprene pads
) to be of 70
durometer
neoprene

1-3%

e

Plain Neoprene Pad

Note: Cost of neoprene pads shall be included in the
price bid for "Pretensioned Prestressed Concrete Beams".

Fixed Pier
Pier Material for
Diapl _ neoprene pads
iaph. N =
%" Form board may S to be of 50
‘ be left in place durometer
| neoprene
I
(Typ.) (Typ.) =

Laminated VNeoprene
Bearing Pads
10" 7"x 13"
Part Section Through
Expansion Pier Diaphragm

Y

Y Steel R, ASTM-A1011 =%
? - R's Required, 9%,"x1'-2%,"

Laminated Neoprene Pad

Note: Cost of neoprene pads shall be included in the
price bid for "Pretensioned Prestressed Concrete Beams".

Expansion Pier

% The ¥ inch neoprene sheets are to be 50, 60, or 70 durometer hardness
and shall be 1 inch greater in length than the bottom surface of the

masonry plates or steel bearings.

Note: Structural Steel weight is
included on the Summary
Quantities Sheet.

Pier Bearing Details

Beams.dgn
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Note:

Pier Diaphragm
(Normal to Grade)

1" Resilient
Joint Filler

Concrete is to be
excluded from under the
beams at the bearings.

| 3/ —
\ @ v N
\ Studs (Typ.) i T NV H T
I o Radius = 1' 8 (Typ.) |
‘ - [ | |
< | |
)
\ ! $
! ] Sole R |
‘\ ‘ ] 7% 1"x "C"
| % —
[ ! \
— 1 yaE s
Pintle B S %‘
9"x?"x "C" pu ; }Pint\e R
Pintle Detail 9"x?"x "C"
Sole p —| Pintle Detai
7"x1"x "C" Masonry R
1" Resilient *Neoprene Sheet ?"x1"x2'-6"
Joint Fill 7"xg"x2'-7"
ot Fitler % A Notch beam end to
) Sole B thickness
Part Elevation maximum 1"
(Looking ?)
A ¢ Pintles
I I
Q@ 3,"0x6"
Studs
“B" ' "G" . "G" "B
Pintle i i ‘ |_—Sole R
Detail ] 7"x1"x "C"
N, \ L /]
<§ .
1" Resilient Ve Pintle |
Joint Fill
ot Fier | *Neoprene Shee'tj
T e e
T
/ Flat & True—] —-———Masonry R
A e Y 2!
V4" Resilient /4' - C ! =/4 xlix2-e!
Joint Filler _ Beam Bottom Flange Width |

Section A-A
l«— @ Pier Pintle B 9"x1%"x "C"

@ Pintles
( N

Masonry B ?"x1"x2'-6"

Pintle R 9"x1%4"x "C]

Pier Diaphragm
(Normal to Grade)

%" Form board may
77b7e left in place

& 7" A ‘
Studs (Typ.) Vo , ——7777‘,
Radius = 1'-8" (Typ.)
L l 1% = r |
} " T —_—
< I 5 1
| L} = }
‘ + T 3 I ~Sole p |
| ! I C] ‘ Y 7'x1x C
| ' ‘ 4% \ —
lg “
Pmtle R \ ‘
12"x?"x "E" T / W A ‘ ‘
DetaH C
Pintle B
Sole I{— Plntle Detail 12"x?"x "E"
7"x1"x "C Laminated Neoprene Bar
Bearing Pads 1Ba"r1 o Lynx Loy H
10"x?"x "F" /2 X/z X9
(See Details) A Notch beam end to
| Sole R thickness

maximum 1"

Part Elevation

- Typ.
RN 6" v
%i = Y ‘ i g“ & Drill 3,"@ vent
= =y F N O B y = hole completely
23 A ‘ | ‘ A o through masonry g
2 - 110 Pmtles/ =
Lg u b (See Detail) u Lé
s ! \ ! s
2 \ T * \ 5
S | SO
< [a) [a) ©
Gy 1° | ‘ | SRS
: ka4l | Ak | aly | Ak a4l i
M\<.- > > o~
11/2-- 9\. 9" 9" 11/2”
26" Structural Steel
o . Weight ? Ibs.
Plan View Of Masonry & Pintle R

Fixed Pier Bearing Notes:
Surfaces marked "V" shall be finished ANSI 250.
Masonry plates are to be set on a %" neoprene sheet.

Pintle plates, and masonry plates are a part of the superstructure Structural
Steel quantity. Cost of neoprene sheets shall be considered incidental to the
Structural Steel bid item.

Cost of anchored curved sole plates is to be included in the price bid for
Pretensioned Prestressed Concrete Beams.

The sole plates, pintle, pintle plates, and masonry plates shall be galvanized.
The pintle and pintle plate shall be assembled prior to galvanizing. All welding
shall be completed prior to galvanizing. The surface of the pintle plate in
contact with the masonry plate shall be free of projections due to galvanizing.

Sole plates are to be set in forms when beams are cast and the bottom of
beams formed out as shown to exclude concrete.

Sole plates shall comply with one of the following specifications:

ASTM A514 Grade B

ASTM A709 Grade HPS 70W Fixed Pier (C & D Beams)

Masonry R / Curved Sole R Assembly

Does Not Include Curved Sole B

(Looking ?)
1%"@ Pintles —»]
(See Detail) I
. Material for neoprene Bar | Ga‘\lvarlw%ed P'n“enﬂu
=] pads to be of 50 AT ‘ 12"x1%4" (Min)x "E
durometer neoprene ‘ Y Y Y )
SRR !
4»4—
R (Typ.) / \
|
Vs 7" R Barﬁb\‘> < ”"
(Typ.) (Typ.) BN X1 x MH" |
[—— )
b l LI R B |
! Y A
~ ‘ b o
I 4 Y
|
v v 41/7‘L“41/7" ¢ Pintles
D <« e >
R 1%
15" Steel R, ASTM-A1011 ~~ ST ST
? - R's Required, 9%," x "F"-1," - 1-0 -
Laminated Neoprene Pad Plan OF
Keeper Bar Pintle Plate
s
Pintle Fﬂj @ Pintles
~ : 4‘ — ¢ ¥,"ox6"
~ Studs
%u -
S ) |_— Sole R
) Pintle — _ 7% 1'% "C"
Laminated Detail N /\\/\ /\\/\ 7
Neoprene ~__
Bearing Pads  Detail CJ(\P* 4 = Pintle i
Detail C }‘ — {
Flat & True {
Structural Steel ] ‘
Weight ? Ibs. Bar wn Laminated Neoprene
Loy mHe Bearing Pads
SECTION B-B 10"x2"x "F"
Does Not Include Curved Sole R (Diaphragm Concrete Not Shown)

Expansion Pier Bearing Notes:

Surfaces marked "V" shall be finished ANSI 250.

Pintle plates are a part of the superstructure Structural Steel quantity.

Cost of anchored curved sole plates is to be included in the price bid for
Pretensioned Prestressed Concrete Beams. Cost for neoprene pads shall be
considered incidental to the Pretensioned Prestressed Concrete Beams bid item.

The sole plates, pintle, and pintle plates shall be galvanized. The pintle and
pintle plate shall be assembled prior to galvanizing. All welding shall be
completed prior to galvanizing. The surface of the pintle plate in contact with
the laminated neoprene pads shall be free of projections due to the galvanizing.

Sole plates are to be set in forms when beams are cast and the bottom of
beams formed out as shown to exclude concrete.

Sole plates shall comply with one of the following specifications:

ASTM A514 Grade B . .
ASTM A709 Grade HPS 70W Expansion Pier (C & D Beams)

Laminated Neoprene Pad / Curved Sole R Assembly

Seal K K K
S| 1y Y Variable Dimensions
%)
S ——Sole R Beam Bottom
] .
= Bearing Flange Width
W Dimension 1o 10"
Qo“ Pintle R
m%‘i ’// AT 0" T0"
B g 40 50
Y e ]'-6%" 1'-8]/2”
:\N# HDH 3%u 4%!!
-é Driving Fit into " -8 110"
1%'e Pintle B "F" 1'-6" 1'-8"
1,"® Drain Hole "G" 6" 6"
Pintle Detail o 1-2" 1-4"

Material for neoprene
EY pads to be of 70
durometer neoprene

.‘Fu+1/2..

+

Plain Neoprene Pad

Note: Cost of neoprene pads shall be included in the
price bid for "Pretensioned Prestressed Concrete Beams".

Fixed Pier
Pier
Diaph . Material for neoprene
34" Form board may S pads to be of 50
‘ be left in place durometer neoprene
|

!

Laminated VNeoprene
Bearing Pads
10"7"x "F"
Part Section Through
Expansion Pier Diaphragm

-

%nn %u .
(Typ.) (Typ.) H\""
. A
~
v
4
A
Y Steel B, ASTM-A1011 =

? - R's Required, 934" x "F"-1;"
Laminated Neoprene Pad

Note: Cost of neoprene pads shall be included in the

price bid for

"Pretensioned Prestressed Concrete Beams".

Expansion Pier

* The ¥4 inch neoprene sheets are to be
50, 60, or 70 durometer hardness and
shall be 1 inch greater in length than
the bottom surface of the masonry
plates or steel bearings.

Note: Structural Steel weight
is included on the Summary
Quantities Sheet.

Allowable Pintle
R Thickness
Maximum
Allow Service
Thickness Vertical Load, k
Inches
1'-8" Flange 1'-10" Flange
1.5 101 112
2.0 179 200
2.5 280 300

Pier Bearing Details

Beams.dgn
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Correction 05-14: Added Weight Table & Titles/Descriptions to Agree with Summary Quantities Sheet. Added Note Referring to Summary Quantities Sheet.

Issued 03-08.
Beams.dgn

- 4541H - This Sheet Re-Issued 04-2024. Sheet Format Update.

Note: Concrete is
to be excluded
from under the
beams at the
bearings.

Pier Diaphragm
(Normal to Grade)

1" Resilient
Joint Filler
|/

v

—

“ ¢ 7"ox6"
| Studs (Typ.)

Sole R ‘g

7"x1"x2'-414"
3%/ \‘
g |

Pintle R

9"x?"x2'-4%4" '
X Vas L=_—Pintle R
Sole B —] Pintle Detail 9"x?"x2'-4%4"
7'x1"x2'-4%4" s Masonry R
4" Resilient *Neoprene Sheet 30"x1"x3'-0"
Joint Filler 2'-8"xY5"x3'-1"
A Notch beam
| end to Sole R
. thickness
@) Part Elevation maximum 1"
(Looking 2\)
¢ Pintles
: Q¢ %"Dx6"
‘ Studs (Typ.)
506 gv R
Pintle l l l ‘ |_—Sole R
Detail - - & 7'x1"x2'-4%"
T "
Yo —Pintl

1" Resilient/ o % intle &

Joint Fill

ot Fier L *Neoprene Sh(—:-et3 ;

2'-8"x}Y5"x3'-1" W
f |
/ Flat & TrueJ [N Masonry B
Y4" Resilient KR 2-4%" J % 30°x1'x3-0
. > >
Joint Filler 26" |
Section A-A
Masonry R 30"x1"x3'-0" %—Q_ Pier Pintle B 9"x?x2'-4%"

Pintle . 9"x?x2'-4%" @ Pintles
. R V o
o~ y 16 o ]
ts T = | f Ac & Drill 3,"@ vent
2 <y 2 hole completel
= = <L“ F e 4\7 T IS = through nﬁason{y R
| L o \ °
s “é, W - r—]/z [} Plnt_les/ 5|8
L5 G| ® (See Detail) @5
A | | =
~ g ‘ . ~ g
= i A N L [ B i}
s} <A T ©
S 3 | Jr v
o A alsn | 7| 7Y | Ak
o - > > < > >
e | | e | 13 | 9 ||k
e e n Structural Steel
< > Weight ? Ibs.
Plan View Of Masonry & Pintle R
F|Xed P|er Bea r|ng Notes: Does Not Include Curved Sole

Surfaces marked "V" shall be finished ANSI 250.

Masonry plates are to be set on a %" neoprene sheet.

Pintle plates, and masonry plates are a part of the superstructure Structural Steel
quantity. Cost of neoprene sheets shall be considered incidental to the Structural Steel bid
item.

Cost of anchored curved sole plates is to be included in the price bid for Pretensioned
Prestressed Concrete Beams.

The sole plates, pintle, pintle plates, and masonry plates shall be galvanized. The pintle
and pintle plate shall be assembled prior to galvanizing. All welding shall be completed
prior to galvanizing. The surface of the pintle plate in contact with the masonry plate shall
be free of projections due to galvanizing.

Sole plates are to be set in forms when beams are cast and the bottom of beams
formed out as shown to exclude concrete.

Sole plates shall comply with one of the following specifications:

ASTM A514 Grade B . .
Fixed Pier

Pier Diaphragm
(Normal to Grade)

%" Form board may
be left in place

VAN

| o DAUE— -
| [of %"Q)x6“‘>‘v\>‘
‘\ St'uds (Typ.) '
|
| ]
> |
< I
| |
J ! Sole |
“ h &} 7”)(].“)(2"‘41/2”
| [ \
— T ;
Pintle B A 14
16”x?"><2'-6--}D / A \
i =] = =
Detail € —_| | : = : \ Pintle R
Sole B | :l..‘:.PlntIe Detail 16"x?"x2'-6"
7"x1"x2'-4%5" Laminated Neoprene Bar
Bearing Pads 1Ba"r1 o LoxYs'x2'-0"
14752241 Yx5x1'-1
(See Details) A Notch beam end to
| ge betalls) ... Sole R thickness
. maximum 1"
Part Elevation
ing ?
(Looking ?) 140 Pintles—»{ Galvanized Pintle R
(See Detail) | :16‘»(11/2“ (Min.)x2'-6"
- Material for neoprene A ‘ ?*q‘ R 4 4
o pads to be of 50 A Lom ! 'r ”“L
- durometer neoprene P -— -5 - -4
P (Typ.) # f 3
Bar—» \l\’
1//2"x?/2"x2‘—0" !
| 2 |
[ > Bar | ol ol o
1/ng1/ng 1 1n - c C
o " ] Vorx4tx1'-1 ‘ S
=
(Typ) (Typ) | =Y N Tl |y
'S ‘ B ‘7‘{, . A
B n
- v N B Y
6% | 6% L@ Pintles
A & o
1 1" 1-1" 1%
Ly steel , AsTH-A1011 i I
? - R's Required, 1'-13,"x2'-3%," - >
Laminated Neoprene Pad Plan Of
Keeper Bar Pintle Plate
1-8"
I, I H
- > Q¢ Pintles
Pintle Iij
q_ %”@X6”
— : 4‘ | | | | Studs (Typ.)
e < > =i< 6" =i< 8 =i< 6" =i< >
f— _ Sole B
) Pintle Y 7"x1"x2"-4%4"
Laminated Detail N [ \ [ y /
Neoprene ¥~ Pintle
Bearing Pads /CD* >, = T
Detail C Detail C = = L
Flat & True .\ {
Structural Steel ‘ ‘
- Bar
Weight ? Ibs. 6"
€9 bs x4 x2'-0" l: 2-6 —>
Section B-B Laminated
Does Not Include Curved Sole R (Diaphragm Concrete Not Shown) Neoprene
Expansion Pier Bearing Notes: Bearing Pads
14"x?"x2'-4"

Surfaces marked "V" shall be finished ANSI 250.

Pintle plates are a part of the superstructure Structural Steel quantity.

Cost of anchored curved sole plates is to be included in the price bid for
Pretensioned Prestressed Concrete Beams. Cost for neoprene pads shall be

c T Seal Allowable Pintle
8 .
3 R Thickness
S '/—So\e R
b Allow Maximum
Lum EVAD Thickness Service
: =174 Pintle Inches Vertical Load, k
Py R=VH,—pine k
3 15 114
™ 2.0 203
o 25 318
.é Driving Fit into
1%'e Pintle B
1,"® Drain Hole
Pintle Detail
Material for neoprene =
> pads to be of 70 [
durometer neoprene

I 1

Plain Neoprene Pad

Note: Cost of neoprene pads shall be included in the
price bid for "Pretensioned Prestressed Concrete Beams".

Fixed Pier

Pier
Diaph.

%" Form board may
‘ be left in place
|

Expansion Pier Diaphragm

Note: Cost of neoprene pads shall be

Material for neoprene
pads to be of 50
durometer neoprene

o~
—

? - B's Required, 1'-13,"x2'-3%;"
Laminated Neoprene Pad

included in the

price bid for "Pretensioned Prestressed Concrete Beams".

Expan

sion Pier

B 214" R
QL < >
T %" %" -
N
Open (Typ.) (Typ.)
Joint 'Y
Laminated Neoprene
Bearing Pads
1'-2"x?"x2'-4" y
Part Section Through Lap steel g, AsTM-AL011 %

% The ¥ inch neoprene sheets are to be 50, 60, or 70 durometer hardness
and shall be 1 inch greater in length than the bottom surface of the
masonry plates or steel bearings.

Note: Structural Steel weight is
included on the Summary
Quantities Sheet.

considered incidental to the Pretensioned Prestressed Concrete Beams bid item.

The sole plates, pintle, and pintle plates shall be galvanized. The pintle and
pintle plate shall be assembled prior to galvanizing. All welding shall be
completed prior to galvanizing. The surface of the pintle plate in contact with
the laminated neoprene pads shall be free of projections due to the galvanizing.

Sole plates are to be set in forms when beams are cast and the bottom of
beams formed out as shown to exclude concrete.

Sole plates shall comply with one of the following specifications:

ASTM A514 Grade B . .
Expansion Pier

Pier Bearing Details

ASTM A709 Grade HPS 70W ASTM A709 Grade HPS 70W
Masonry R / Curved Sole R Assembly Laminated Neoprene Pad / Curved Sole B Assembly
FILE NO. | ENGLISH | DESIGN TEAM | BTB, BTC, BTD, BTE Beam PPC Bridges - Pier Bearing Details | Standard Sheet 4541H | COUNTY | PROJECT NUMBER SHEET NUMBER
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Revised 08-12: .M. Reference Note for Sealing Beam Ends Distinguishes Between the Fabricator and Contractor.

Re-Issued 09-06.

Notes Added Referencing the Lifting

Reinforcing Steel Quantities Updated for A42, A46, A50, and A55 Beams.

Revised 06-2024: Epoxy Coated 5b3 Bars Replace Uncoated 5b2 bars at Beam Ends in the "Reinforcing Bar List".

Loop Details being Provided on A42, A46, A50, and A55 Beam Sheets.

Revised 10-2024:

Beams.dgn

Revised "Reinforcing Bar List" and "Reinforcing Steel weight in the "A Beam Data" table for A30, A34, and A46 beams, due to changes of 5b2, 3e, and 3d bars.

- 4600 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Lifting Loops
/ i \ 4b1
\ |

/
!

4a2J

L+

7%"® A30 - A38 ——

*%%k% See Sheets
4601-A42, 4601-A46,
4602-A50, and 4602-
A55 for Lifting Loop
Detail and Section
Showing Placement of
Stirrups Near End of

C

2 top deflected or straight strands are to be cut
with 1'-0" projections and shop bent up or down
as shown (bend top and bottom rows).
remaining top strands are to be cut with 0'-3"
projections.

*k*kkLifting Loop Detail

Alternate types may be substituted with the approval
of the Engineer. Lifting loops are to be structural grade.

. Beam for Beams A42,
1-4% 1'-6" A46, A50, and AS55.
Y
o
~
3"=\
\
—J  Bi— —J L= — B |
6"

Four bottom strands are to be cut with 1'-0"
projections and shop bent as shown.

The

The

remaining bottom strands shall be cut off
reasonably flush with the concrete.

111
2% | ar] A A 2%

Strand Projection at Beam Ends When
Embedded in Concrete End Diaphragms

@

Typical at
both beam ends

3d

A Beam Data
Concrete Number of , ) ) ) ) Permissible
< o £ _ Strength o Strands E) __ | Camber (in) @ Deflection (in.) Ap Maximum Spacing o -
i _ |82 52 g 5, | ST o~ |2 3
= c = ~ n c =28~ < _ . _ e~ |4%o5| C="
— s T g @ 5= - T | E28 8 Immediate @ | Time @ HL93 Loadin EE R R
= - = - 28 R s
:H i < o g % fici fic E!DE =) ‘g ToX 2 S At After (elastic) A, | (plastic) Ay ing g £ls 3| £ a2
Q7 >3 | (ksi) | (ksi.) & ° = o o T © |Release| Losses g
n ¢ & I g F - Steel Steel Steel
Diaphragm Diaphragm Diaphragm
A30 30'-0" 31'-0" 4.5 5.0 0.60" 8 340 — 0.13" 0.24" 0.11" 0.03" 7'-6" 5.0 | 2.48 512
A34 34'-2" 35'-2 4.5 5.0 0.60" 9 383 — 0.21" 0.39" 0.19" 0.05" 7'-6" 5.7 2.82 566
@ A38 38'-4" 39'-4" 4.5 5.0 0.60" 10 — 426 — 0.30" 0.55" 0.30" 0.07" 7'-6" 6.4 | 3.15 622
A42 42'-6" | 43'-6" | 4.5 5.0 0.60" 7 2 383 9.3 0.59" 1.09" 0.44" 0.11" 7'-6" 7.1 | 3.49 732
ii A46 46'-8" 47'-8" 6.0 7.0 0.60" 8 2 426 8.5 0.60" 1.10" 0.54" 0.14" 7'-6" 7.7 3.82 836
4%n A50 50'-10" | 51'-10"| 6.0 7.0 0.60" 9 3 511 10.7 0.88" 1.62" 0.75" 0.19" 7'-6" 8.4 | 4.15 871
A55 55'-0" 56'-0" 6.0 7.0 0.60" 10 3 553 10.8 1.17" 2.17" 1.03" 0.26" 7'-6" 9.1 | 4.49 987

@ Deflections at mid-span due to weight of deck and diaphragm. The
deflections shown are for a deck (8.5") and haunch (1.0") weight of:

0.81 kips/ft. for 7'-6" beam spacing and one steel diaphragm (0.285
kips) at @ of span. For different deck and diaphragm weights, deflections
will be directly proportional.

@ Deflections due to the combined effect of creep due to weight of
deck and shrinkage of deck.

Total beam deflections at @ of span, Ay , due to weight of deck and
diaphragms for detailing purpose:
(A) Ap=A; + Ag for simple span.

Beam Notes:

These beams are designed for AASHTO live loads as indicated in above
table with an allowance of 20 Ibs. per square foot of roadway for future
wearing surface.

All PPC beams shall use high performance concrete ('HPC') in
accordance with the Standard Specifications.

Hold down points for deflected strands may be moved toward ends of
beam a distance of 0.05 L maximum at producer's option.

All prestressing strands except lifting loop strands shall be 0.60 in
nominal diameter (nominal steel area = 0.217 in.?) and conform to
ASTM A416 Grade 270 Low Relaxation Strands. Minimum strand breaking
strength shall be 58.6 kips.

1 Tops of beams are to be struck off level and finished as per
Llftlng |—00p And \ (B) Ap=A; +%A; for end spans of continuous bridge. Materials 1.M.570.
Overhang Table S e — — > o (C) Dp=A, +%A; for interior spans of continuous bridge. Bearings shall be as detailed on other design sheets. .
lifting Loops Boam 5p2 O Beams to be used in bridges made continuous by the poured in place
Beams Each End Overhang (ft.) ®  Total initial prestress is based on 72.6% f's. f's = 270 ksi. and As = deck, are to be at least 28 days old before the deck is placed unless a
A30-A42 2- 70 * 0.217 sq. in. shorter curing time is approved by the Bridge Engineer.
AAGASS > 1“..0 * The portions of the prestressed beams that are to be embedded in the
* In accordance with Article 2407.03, K of @  Calculated design cambers are based on multipliers developed from abutment and pier diaphragms shall be roughened for a distance of 10"
the Standard Specifications. research in lowa. from the beam end by sanddblasting or other approved methods to
provide suitable bond between the beam and the diaphragm in accordance
: : with Article 2403.03, I, of the Standard Specifications.
5lgn ***SeCtlon A-A ShOWIﬂg Placement Design StresseS' All beams are to be increased in length to compensate for elastic
of Stirru ps Near End of Beam shortening, creep and shrinkage. . .
Design stresses for the following materials are to be in accordance with For transporting, the allowable overhang is shown in the
AASHTO LRFD Bridge Design Specifications, Series of 2017. "Lifting Loop and Overhang Table".
Reinforcing steel in accordance with Section 5, Grade 60. If the precast panel option is allowed and used for bridge deck
Concrete in accordance with Section 5. formation, the beam stirrups will need to be extended and top flange
— 3" Coil Ties (Minimum Prestressing steel in accordance with Section 5, Grade 270. beam finish shall be modified as per details on the Precast Deck Panel
9000 Ibs. Pull Out Capacity) Sheet.
, Minimum concrete f'c (at 28 days) and minimum f'ci at release are
Specifications: located in the A Beam Data Table above.
) o 0.6" diameter strands stressed to not more than 5,000 Ibs. each may
Construction: Standard Specifications of the lowa Department of be used in lieu of the a bars which run the full length of the beam in the
Transportation, current series, with current applicable top flange.
. . . . on ate: P 9 , .
Coil Tie Detail ~ special provisions and supplemental specifications. Holes must be cast in the web to accommodate the steel diaphragm
Number and exact location of coil Design: AASHTO LRFD, Series of 2017, with minor modifications. attachments as detailed on the Steel Diaphragm Detail Sheet.
ties to be as detailed on specific If sole plate is required for bearing, sole plate is to be set in forms
bridge design when beam is cast and formed out below to exclude concrete as detailed
' ; ; ; 6" on the Bearing Sheet.
AA 4b1 and 5b3 b to b ted RelnforCIng Bar List If stub abutments are used, all strands at the ends of beams at stub
an ars to be epoxy coated. Beam A30 A34 A38 A42 A4G A50 A55 abutments shall be cut off reasonably flush with the concrete.
. . o . o . o o o When expansion joints are used, concrete sealer shall be applied to
*thWiwere defltectmg sltranids mgerfgre Span 300 342 384 42'-6 46'-8 50-10 550 the prestressed beam end sections. The sealing shall be in accordance
vr:iay g:cneer?::S'arsyome In-place bending Bar | Shape | No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length with Materials I.M. 570 (Fabricator Application) and I.M. 491.12
' 5al 2 | 30-9"| 2 |34-11"| 2 |39-1"| 4 |23-4"| 4 |25-5"| 4 |27-6"| 4 |29-7" (Contractor Application).
Note: All mild reinforcing steel can be 432 5 3.3 5 33" > 33 > 33 > 3.3 5 3.3 5 3.3n
epoxy coated at Contractor's option
without modification to bar length or AA | 4bl 28| 68" | 32| 6-8" | 36| 68" | 42| 68" | 46 | 6'-8" | 49 | 68" | 53 | 6'8
details at no additional cost to the State. 5b2 52 | 3-5" | 56 | 3-5" | 60 | 3'-5" | 36 | 3'-5" | 40 | 3'-5" | 28 | 35" | 32| 3'-5"
4b5 — — — — — — — — 16 | 29" | 16 | 29" | 16 | 2'-9"
3cl 28 | 13" | 32| 13" | 36| 13" | 42| 13" | 46 | 13" | 49 | 13" | 53 | 1'-3"
*% | 3d 108| 2'-8" [120| 2-8" | 132| 2'-8" | 152| 2'-8" |168| 2'-8" | 174| 2'-8" [202| 2'-8" = :
S A Beam - Data Details
3e 22 | 16" | 22| 16" | 22| 16" | 22| 16" [ 20| 16" | 20 | 1-6" | 20 | 1'-6" 2
AA | 5b3 - — — - — - 32 | 3-11"| 36 | 3-11"| 48 | 3'-11"| 52 | 3'-11" ‘ ‘
All dimensions are out to
out. Radius to @ bar.
D = Pin diameter.
FILE NO. ENGLISH DESIGN TEAM A Beams - LRFD Design Standard Sheet 4600 COUNTY i PROJECT NUMBER SHEET NUMBER
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Revised 10-2024: Added one extra set of 5b2, 3e, and 3d bars at each beam end and revised rebar spacing.
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Revised 10-2024: Added one extra set of 5b2, 3e, and 3d bars at each beam end and revised rebar spacing.

Beams.dgn - 4601-A34 - This Sheet Issued 04-2024. Additional Sheet for Clarity.

4601).

(Sheet Number_was Originall

*1%,"

4@ 9" = 3-0"

A

10" 11%"

A\
A
A

9 @ 1'-4" = 12'-0"

L 8" | 4bl, 3cl, 2-3d

r—q_ Bearing

f 2-5al

6@ 4% = 2'-3"

5" |3e

é} 1%"

v
A

7% J‘ 2@9" = 1-6"
>l

9k

10%" 1-1%"

T
L

=3

4

6 @ 1'-4" = 8-0"

2-5b2, 2-3d

34'-2" @ to @ Bearings

¢ Beam
|
!
|
|
|
|
|
|
|
|
|
|
|
|
|
\
|

Symmetrical About G Beam—J

35'-2" End to End of Beam

\
\

11

s
/

31/2\\ 6" 3]/2n

14"

5% 5"
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e

Area = 311.5 in.?
Y, = 14.05 in.
[ = 34,082 in?

Beam Section
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A34 Beam Details
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*1%‘ 4 @ 9" = 3-0"

A
A,

2 @ 10" = 1'-8" 10%"

10 @ 1'-4" = 13'-4"

r—q_ Bearing

/*4432
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I I
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I I
I I
I I
I I
I I
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‘ | ‘ ‘ ‘ La |
3n " 1/n — 91.3n " —4
1% 3 9 e 6@4% 23 e l3e Symmetrical About G Beam—J
I I
4%" | 3" | 7% 2@9" =1-6" 9% 10" 10%" 1-1%" 6@ 14" = 8-0" 2-5b2, 2-3d
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REEEg R > > > > > >
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= L]
o [ Area = 3115 in2 ) Ve 2"
(3] —
s 3% e 3% ¥, = 14.05 in. S5al—t—
= . a . I = 34,082 in*
< < Top bo Note: Bars 3d and 5b2
b= B b . Straight T are to be placed in pairs.
3 % 5H 5% Beam Section Strands It
< o~
H v
< Properties Kee
S Y 3q * P
8 A 3e _|, AN Epoxy Coated Bars
s © 5%
B c|c
] y ala
§ B A - . . . :m
: h N 0 ° . 2\‘
§ A A\ \ / * /_ Y
[%2]
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[ee] < > .
g A38 Beam Details
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: Cross Section
O
©
g
£
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4601).

*13/4"‘ o 4 @ 9" = 3'-0" ) A P 2 @ 1-0" = 2'-0" P 13 @ 1'-2" = 15'-2" 8" 4Dbl, 3cl, 2-3d
r—q_ Bearing 4a2 ‘
§A) ‘ 5541 @ Beam
|
: L J \
T
© 5
e I E— 3'-5" Min. Lap
D e — e ‘ >
‘ [ — I p—
— ] —_ ‘
— ] I
| [ —
— ] ] N
\ —_— — A ‘
[ I 1 |
| —— 1
—— I
‘ ST ‘
‘ \_\_ "\‘\_ |
\ T |
i | |
| e }
| . |
o ‘ ‘ i !
T
N 1. =
" g /0 — Hi_3n " L2
1% | 3 @3"=9 6@ 4" =23 RCRES Symmetrical About G Beam
3 p 1n W 1@ o 54 e L o _ grgn Lo
‘4/4=‘=3=L 7% =L 2@9" =16 =L 9% e 10% e 1-0 e 1-1 e 8@ 1'2" =9-4 | 2-3d Hold Down | 43 .
2-5b3 2-5b2 Point
-~ ————>>
| 6" J‘ 42'-6" ¢ to @ Bearings L
< T
43'-6" End to End of Beam

A42 Beam

Lifting Loops
1%"
4a2 ‘\ ‘

Revised 06-2024: Epoxy Coated 5b3 Bars Replace Uncoated 5b2 Bars at Beam Ends. Revised Lifting Loop Details Added.

Revised 05-09: A42 Bar Spacings were Changed.

S & L l *xNote: 4b1 may be

g ’ o ) shifted for lifting loop ‘

9 YA A F g AE | placemen w

1%

g w3 LT T 1171 :

5 4Ab1%k* ab1 / T /

O . I R Y SR
£ 5b3

= %"@ Lifting Loops Ch

< AA 4b1 R e :

9 11 / 1-4Y% 1-6 / / o / /
9) < > ¥ W ¥ *

>_ = |4 DA 5D3 {/—W 3d / / * / /
z *y 4a27“ FBC] A = V72 — a0 AN, %

© ! S <A T N

Y < My 1 .

5 B ] ° 1l Section B-B

= :ﬁl Area = 311.5 in.2 rk \LO//’ 2" (Showing Placement Of Stirrups Near End Of Beam)
% - 3% e 3% Y, = 14.05 in. ~ " 5al—t+ . *%%1%" Cl for 5b3 bars.

= . a . I = 34,082 in* 2 o

5 < o 52 Note: Bars 3d, 5b2, and

f= - . Iy T 5b3 are to be placed in

= = " " \ N

C ® 5% 5% Beam Section 3 pairs. N

< o~ + |

) 1 O v

N ) Propertles % o Deflected Strands T \

a i a 3d 3e ol * Keep —l L= = b= :6": X

S - S 2 A Dimensions at End of Beam

ol © Y o ©|© AA Epoxy Coated Bars

) \, =7 S| e . . .

2 T A . &lo Lifting Loop Detail

& - : Y ° ® z

. 0 o~ < . DI R U = Alternate types may be substituted with

§ Y Y \ / ; Yy N /Y the approval of the Engineer. Lifting loops

n . are to be structural grade.

é </i 2% PR A AN 2%

! 1-5"

| < Ll .
<

3 A42 Beam Details
) n 1 H

3 A" Beam View A-A

N Cross Section Note: Dimensions for the location of the deflected

= strands are at @ beam and end of beam.
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Revised 06-2024: Epoxy Coated 5b3 Bars Replace Uncoated 5b2 Bars at Beam Ends. Revised Lifting Loop Details Added.

Revised 10-2024: Removed one set of 5b2, 3e, and 3d bars from each beam end and revised rebar spacing.

Revised 05-09: A46 Bar Spacings were Changed.

*1%" 5@ 9" = 3-9" ‘ 2@ 11" = 1'-10" L 1-1%" ‘ 14 @ 1-2" = 16'-4" 8" | 4bl, 3cl, 2-3d
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47'-8" End to End of Beam
A46 Beam
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g abl ——————— — —
£ 5b3
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E *y 4a2“ FBC] A [Aﬁ = e\ Y,
© S A i ~ 1
Y < My 1 .
5 v oIl /] Section B-B
5 = - | = o | A=
ol i [} Area = 311.5 in.? < ] \y 1.2 (Showing Placement Of Stirrups Near End Of Beam)
= - 3l e [3W 7y = 14.05 in. ~ 5a1—4+ . *%%1%" CI for 5b3 bars.
M - > |- 34082 int ) <——4—4b5 at ends m
- = ) n. c -
g = 5 ., Note: Bars 3d, 4b5, 5b2, ~
b= i} - . Iy T and 5b3 are to be placed
g & sk 5% Beam Section s I in pairs Tie 4bs bars to N
< o~ + . |
. 1 O 4
N ) Propertles % ol o Deflected Strands T \
a i a 3d 3e %_n E *  Keep —l U= —l U= :6": AN
g - ©| o A Dimensions at End of Beam
o © v R &alo AA Epoxy Coated Bars
O v - 4 » N4 . . .
3 i : L (oY & Lifting Loop Detail
n 0 B o ol fle o —X Alternate types may be substituted with
§ Y Y \ / ; Yy N /o the approval of the Engineer. Lifting loops
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é </i 2% 4 22" 4 2%
! 1-5"
O < > .
3 A46 Beam Details
) n 1 H
3 A" Beam View A-A
< . . . .
. Cross Sect|on Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
T
o
i
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*19,"

5@ 9" = 3-9" ‘ 2 @ 1-1%" = 224 ‘ 17 @ 1'-2" = 19-10" | 4b1, 3c1, 2-3d

r—q_ Bearing 4a2
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T ' \ [
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2-4b5 |
@4 N —t

¥y
Y

Revised 06-2024: Epoxy Coated 5b3 Bars Replace Uncoated 5b2 Bars at Beam Ends. Revised Lifting Loop Details Added.

Revised 05-09: A50 Bar Spacings were Changed.
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——
——
| -7
E0 1w _ 3l L
é} 14; - 9 @ 4% = 34% 3e 2 Symmetrical About G Beam—J
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= . = . Iy ™ and 5b3 are to be placed
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< ~ . 2 4b1 & 5b3. |
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N ) Propertles % o Deflected Strands T \
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5 © %ﬂ o T e AA Epoxy Coated Bars
2 3 == iy .
2 e i L B e o B Lifting Loop Detail
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9 Y Y \ / i LA /Y the approval of the Engineer. Lifting loops
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ol "
£ A 21 6@ 2" 2%
! 1-5"
O < > .
2 A50 Beam Details
[ n 1 H
S A" Beam View A-A
N Cross Section Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
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i
g FILE NO. | ENGLISH | DESIGN TEAM "A" Beam - 50'-10" Span | Standard Sheet 4602-A50 COUNTY PROJECT NUMBER SHEET NUMBER

3:48:35 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn



Revised 06-2024: Epoxy Coated 5b3 Bars Replace Uncoated 5b2 bars at Beam Ends. Revised Lifting Loop Details added.

Revised 04-2026: Corrected detailing error where strands were not shown extending out from beam end.

Revised 05-09: A55 Bar Spacings were Changed.
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g - S 2 A Dimensions at End of Beam
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9 Y Y \ / i e — /- the approval of the Engineer. Lifting loops
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ol "
= le 2% | 6@2" | [2%
‘ 1-5"
a < > .
2 A55 Beam Details
[ n 1 H
S A" Beam View A-A
N Cross Section Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
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Notes Added Referencing the Lifting

Reinforcing Steel Quantities Updated for B55, B59, B63, and B67 Beams.

Revised 08-12: .M. Reference Note for Sealing Beam Ends Distinguishes Between the Fabricator and Contractor.
- 4610 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Re-Issued 09-06.
Revised 06-2024: Epoxy Coated 5b3 Bars Replace Uncoated 5b2 bars at Beam Ends in the "Reinforcing Bar List".

Loop Details being Provided on B55, B59, B63, and B67 Beam Sheets.

Beams.dgn

- B Beam Data
Lifting Loops
/ / \ \ apl | I gj c Concrete No. of €] Camber (in.) @ Deflection (in.) A Permissible
'/ ¢ ; ¥ | *%% See Sheets . %T c %g‘ 53 strength é? Strands g 2 § § D Maximum Spacing . e = g_ g
Jﬂ A ; 4612-B55, 4612-B59, 2 top deflected or straight strands are to be cut D 8 | 2g = ££g/ 8= jate @ ime @ s210> 58z
=] < 4612-B63, and 4612- . o @ ) =5 2 . - s |Z%< o Immediate @ Time @ . 35| 21235
f - with 1'-0" projections and shop bent up or down c © 2 T .© z 9 ERIEI=A lasti | HL-93 Loading =253 0y
k f % % B67 for Lifting Loop as shown (bend top and bottom rows). The @ S| €38 | fa | fc z0 = g e 25| At After | (elastic) A, (plastic) Ar o=l g =
Detail and Section remaining top strands are to be cut with 0'-3" w5 (ksi.) | (ksi.) g k5 * |Release| Losses Steel Steel Steel
4a2 5b2 Showing Placement of projections. < e Diaphragm Diaphragm Diaphragm
Stirrups Near End of Four botton strands are to be cut with 1'-0"
Beam for Beams B55, projections and shop bent as shown. The B34 | 34-2"| 35-2"| 45 | 5.0 | 0.60"| 8 — 340 — | 0.10" | 0.18" 0.11" 0.03" 7-6" 7.0 | 3.46 | 599
%'® B34 - B50 —— B59, B63, and B67. remaining bottom §t|’ands shall be cut off @ @ B38 | 384" | 39'4" | 45 50 | 0.60" 3 o 340 o 0.11" 0.20" 0.17" 0.04" 76" 78 | 3.87 719
14k 1-6" reasonably flush with the concrete.
e 7 e O B42 | 426" | 436" | 45 | 5.0 | 0.60" | 10 | — 425 — | 023" | 0.43" 0.25" 0.06" 7-6" 8.7 | 428 | 736
:/ \; S ] H H H H H B46 | 46'-8" | 47'-8" | 4.5 | 50 | 0.60" | 7 2 383 | 10.3| 0.42" | 0.78" 0.35" 0.09" 7-6" 9.5 | 469 | 877
L L } ) B50 |50'-10"|51'-10"| 4.5 | 5.0 | 0.60" | 8 2 425 | 10.2 | 0.55" | 1.02" 0.47" 0.12" 7-6" 10.3 [ 5.10 | 950
27" 4" | 4" | 4" 27" Typ|ca| at 4%"
both beam ends B55 | 55'-0" | 56'-0" | 6.0 | 7.0 | 0.60"| 8 3 468 | 14.1| 0.62" | 1.14" 0.58" 0.14" 7-6" 11.2 | 5.51| 1065
. . B59 | 59'-2" | 60-2" | 6.0 | 7.0 | 0.60"| 10 3 553 | 13.2 | 0.85" | 1.57" 0.77" 0.19" 7-6" 12.0 | 5.92 | 1101
Strand Projection at Beam Ends When
. . B63 | 63-4" | 644" | 6.0 | 7.0 | 0.60" | 12 3 638 | 12.3| 1.12" | 2.08" 1.01" 0.25" 7-6" 12.8 | 6.33| 1184
Embedded in Concrete End Diaphragms
B67 | 67'-6" | 68'-6" | 6.0 | 7.0 | 0.60"| 14 3 723 | 11.6 | 1.43" | 2.65" 1.29" 0.32" 7-6" 13.6 | 6.74 | 1291
Llftlng LOOp And @  Deflections at mid-span due to weight of deck and diaphragm. The Beam Notes:
Overhang Tab|e deflections ghown are flor”a dec}< (8.5") and haUﬂCh (1.0") weight of: . These beams are designed for AASHTO live loads as indicated in above
= T T 0.81 kips/ft. for 7'-6" spacing and one steel diaphragm (0.285 kips) table with an allowance of 20 Ibs. per square foot of roadway for future
Lifting Loops Beam i at @ of span. For different deck and diaphragm weights, deflections will - - Per g y
Beams Each End Overhang (ft.) * In accordance with . ban. ! phrag gnts, wearing surface.
534850 2 -0 * ér“cf 20‘427'03_‘];‘K of the be directly proportional. All PPC beams shall use high performance concrete (‘HPC') in accordance
k% *kLifting Loop Detail BS5B67 210 * anard Speciicarions @  Deflections due to th bined effect of due to weight of deck "Ith the Standard Specifications.
g p ;nd shreinigglgnsf dueecko € combined efrect of creep due to weight or dec Hold down points for deflected strands may be moved toward ends of
; ; - . beam a distance of 0.05 L maximum at producer's option.
Alternate types may be substituted with Total beam deflections at ¢ of span, Ap , due to weight of deck and All tresci trand b lifti |p trand ph I be 0.60 i
the approval of the Engineer. Lifting loops diaoh f s - I prestressing strands except lifting loop strands shall be 0.60 in
iaphragms for detailing purpose: nominal diameter (nominal steel area = 0.217 in.?) and conform to ASTM
are to be structural grade. 13" _ ; . e .
(A) Ap=A; + Ar for simple span. A416 Grade 270 Low Relaxation Strands. Minimum strand breaking strength
(B) Ap=A; +%4; for end spans of continuous bridge. shall be 58.6 kips. o ,
b N 1 ) ) ) ] Tops of beams are to be struck off level and finished as per Materials 1.M.570.
5% 3d (C) Ap=A, +%Aq for interior spans of continuous bridge. Bearings shall be as detailed on other design sheets.
\ _ o ) L ) Beams to be used in bridges made continuous by the poured in place deck,
\ Total initial prestress is based on 72.6% f's. f's = 270 ksi. and As =  gre to be at least 28 days old before the deck is placed unless a shorter curing
0.217 sq. in. time is approved by the Bridge Engineer.
ab1 / / st N . o The portions of the prestressed beams that are to be embedded in the
~ 5 Coil Ties (Minimum g 1 — - — —= 7 % @  Calculated design cambers are based on multipliers developed from  aputment and pier diaphragms shall be roughened for a distance of 10" from
9‘500 Ibs. Pull Out Capacity) ~ research in lowa. the beam end by sandblasting or other approved methods to provide suitable
, ) H . bond between the beam and the diaphragm in accordance with Article 2403.03, I,
DeS|gn Stresses' of the Standard Specifications.
1-4%" Design stresses for the following materials are to be in accordance with All beams are to be increased in length to compensate for elastic shortening,
AASHTO LRFD Bridge Design Specifications Series of 2017. creep and shrinkage. . .
i ; i Reinforcing steel in accordance with Section 5, Grade 60. For transporting, the allowable overhang is shown in the
Coil Tie Detail : : Concrete in accordance with Section 5. ' "Lifting Loop and Overhang Table".
Number and exact location of coil k*k%kSection A-A ShOWIng Placement Prestressing steel in accordance with Section 5, Grade 270 If the precast panel option is allowed and used for bridge deck formation, the
ties to be as detailed on specific i beam stirrups will need to be extended and top flange beam finish shall be
bridge design. Of Stlrrups Near End Of Beam modified as per details on the Precast Deck Panel Sheet.
SpeCificationS' Minimum concrete f'c (at 28 days) and minimum f'ci at release are located in
AA 4b1 and 5b3 bars to be epoxy coated. the B Beam Data Table above.
Note: All mild reinforcing steel can be Construction: Standard Specifications of the lowa Department of 0.6" diameter strands stressed to not more than 5,000 Ibs. each may be used
%%k Where deflecting strands interfere epoxy coated at Contractor's option Transportation, current series, with current applicable in lieu of the a bars which run the full length of the beam in the top flange.
with placement, some in-place bending without modification to bar length or special provisions and supplemental specifications. Holes must be cast in the web to accommodate the steel diaphragm
may be necessary. details at no additional cost to the State. Design: AASHTO LRFD, Series of 2017, with minor modifications. attachments as detailed on the Steel Diaphragm Detail Sheet.
If sole plate is required for bearing, sole plate is to be set in forms when
. . . 3" 6" beam is cast and formed out below to exclude concrete as detailed on the
Reinforcing Bar List = 8%, < Bearing Sheet,
7 ) B ) If stub abutments are used, all strands at the ends of beams at stub
Beam B34 B38 B42 B46 B50 B55 B59 B63 B67 N - ) ‘ D=2)" abutments shall be cut off reasonably flush with the concrete.
Span 34'-2" 38'-4" 42'-6" 46'-8" 50'-10" 550" 59'.2" 63'-4" 67'-6" V|5 ' When expansion joints are used, concrete sealer shall be applied to the
N S 5b2 prestressed beam end sections. The sealing shall be in accordance with
Bar | Shape | No. | Length| No. | Length | No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length ) g Materials .M. 570 (Fabricator Application) and 1.M. 491.12 (Contractor Application).
6al 2 |34-11"| 2 | 39-1"| 4 |23-8"| 4 |25-9"| 4 |27-10" 4 |29-11"| 4 |32-0"| 4 |34-1"| 4 | 36-2" -
4a2 2 | a2 | 2 | a2 | 2 | a2 | 2 4a2n | 2| a2 | 2 a2 | 2 | a2 | 2| a2 | 2| a2 A O
]/u 6”
AN | 4b1 31| 7-10" | 34 | 7-10" | 38 | 7-10" | 41 | 7-10" | 46 | 7'-10"| 51 | 7'-10" | 54 | 7*-10" | 58 | 7-10" | 62 | 7"-10" |AA4b 1 4%
5b2 44 | 40" | 60 | 4-0" | 52| 4-0" | 72| 4-0" | 76 | 4'-0" | 44 | 40" | 44 | 40" | 28 | 40" | 32| 4'-O" s 3 }4_46"
2 e
4b5 — — — — — — — — — — — — — — 12 | 3-3" | 12| 3-3" ;O:If )
v "
3cl 31| 15" | 34| 15" | 38| 15" | 41| 1'5" | 46 | 15" | 51| 1'5" | 54 | 15" | 58 | 1'5" [ 62 | 15" | (> p=1k" & D=2);
*k 1 2'-10" | 128 2'-10" | 128 2'-10" | 154 | 2'-10" | 1 2-10" | 1 2'-10" | 192 | 2'-10" | 204 | 2'-10" | 220] 2'-10" 10%" 31 4 - ;
3d 06 0 8 0 8 0 5 0 68 0 86 0 9 0 0 0 0 0 C AA5D3 B Beam _ Data Detalls
3e 22| 1-8" | 22| 18 | 26| 1-8" | 26| 18" | 26| 1-8" | 26| 18" | 26 | 1'-8" | 26 | 1-8" | 26 | 1'-8"
AN 5b3 — — — — — — — — — — 40 | 4'-6" | 40 | 4'-6" | 56 | 4'-6" | 64 | 4'-6" All dimensions are out to )
out. Radius to @ bar.
D = Pin diameter. 6"
FILE NO. ENGLISH DESIGN TEAM B Beams - LRFD Design Standard Sheet 4610 COUNTY PROJECT NUMBER SHEET NUMBER
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Revised 05-09: B34 Bar Spacings were Changed.

*]%..‘

A

3@ 9" = 2-3"

A

11"

1Y

A
A

7@ 1-3" = 8-9"

3@ 16" = 46" [4b1, 3c1, 2-3d

[4a2

2-6al

-

I
I I
I I
I I
\ ! \
I I
I I
I I
I I
I I
I I
| . !
| : | | | \ !
‘ ‘ ‘ M2L4 Symmetrical About ¢ Beam—»‘
6%" 2@9" = 1-6" 10" 1 %" 1 1% 5@ 1'-3" = 6'-3" _|2-5b2, 2-3d v !
O I . |
4 6 @ 4% 3
6" ‘ 34'-2" @ to @ Bearings
- >l >>
_ 35'-2" End to End of Beam L
i B34 Beam
o
<
s
|
£
.9
le]
v
©
2
5]
£
£ AA 4b1
z [
§ 1q :\N“
&) M 4a2 3cl
E P "1 ——
‘? - ‘Eﬂ V o~
B n Y . L
S ¥ f .
= = ~— — _A W
S ] A S 1.2
g - Area = 382.5 in.2 . éal
i " i o
2 3%, e [3%] Y, = 17.06 in. Straighrt) T2
© — in4 Strands
g % I'= 62,000 in. Note: Bars 5b2 and 3d are to
= B . be placed in pairs.
3 5 sk 5% Beam Section
< _ .
< ” Properties % Keo
N | ¥ p
N AN Epoxy Coated Bars
; v
3 y 3d 3¢ |,
E = 5[
2 © gls
o A Ay
- [ . o Dy
b A
c ~ = <
V) o . . [ [ - Y
E y Y \ / / N‘
=
‘ w !
&5 1'-5" 2%n 4 4 4 21 .
2 < BRI B34 Beam Details
<Q n B n B
‘ eam
- . .
5 Cross Section View A-A
g
g FILE NO. | ENGLISH | DESIGN TEAM "B" Beam - 34'-2" Span | Standard Sheet 4611-B34 COUNTY PROJECT NUMBER SHEET NUMBER
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Revised 05-09: B38 Bar Spacings were Changed.

¥, 3@ 9" = 2-3" L 103" L 4@ 1-1" = 4'-4" L 8@ 15" = 11'-4" N 8%s" _ 4b1, 3c1, 2-3d
L—Q_ Bearing
I
§A) ‘ 422 2-6al (‘{_ Beam
I [ |
\ - |
! |
| L |
\ ! \
! |
! |
! |
! |
! |
I X |
| . |
| : | | | \X !
‘ ‘ ‘ ‘ ‘ ML“ Symmetrical About ¢ Beam —»
64" | 2@9 =16 | 9% 11%" B 3@1-1" = 3-3" 2 N 13" 6@1-5" =8-6" 2-502, 2-3d !
1%" | 6@ 4% =23 2@5%'=10%"| 2 @ 64" :1‘-1‘;‘ 3e
> e > >
_ 6" | 38'-4" ¢ to @ Bearings o
_ 39'-4" End to End of Beam L
A- B38 Beam
o
<
s
|
£
.9
o
v
©
2
5]
E
S| AA 4b1
= [
§ 1.1n :\N“
n M 4a2 3cl
E D g ——
‘? - ‘Eﬂ V o~
B n 4 ° [
O ¥ f .
< =! ~— — A -
o | A ~ | 2
g - Area = 382.5 in.2 éal
Qe E] P EY7Y o ) Top Tl
2 < . yp = 17.06 in. Straight 5b2
- in 4
g RS I = 62,000 in. Strands Note: Bars 5b2 and 3d are to
S - . be placed in pairs.
s : S 5% Beam Section
< _t .
< o Properties % Kee
N / P
N AN Epoxy Coated Bars
; y
3 X 3d e L,
5 : o| g
2 © o|E
2 y =gl =1
- [ . o Dy
g X
c ~ = <
n o . . [ [ - A
E A A \. / / N
= % [} A
>l
@© 1'-5" Lu " " " n .
3 - 2% | o)l 2% B38 Beam Details
<Q "B" B
‘ eam
- . .
5 Cross Section View A-A
g
€
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*13/4"‘= e 3@9" =2'-3" i 10%" e 11" e 2 @ 1-0%" = 21" e 5@ 1-3" = 6'-3" e 6 @ 1'-5" = 8'-6" e gk =‘4b1, 3cl, 2-3d
L—Q_ Bearing ‘
§A> [4a2 2-6al GT peam
|
v AR |
T |
1 - 4'-1" Min. Lap
=1

| | | | \
|

| | | | T
" 7% 9" 974" B 10%" ~ 11%" 1-m 1-1%" 3 4@ 13" = 50" 2-5b2, 2-3d Symmetrical About ¢ Beam—ﬁ

‘4%‘.

‘
|
‘
|
‘
|
‘
|
‘
|
‘
|
‘
|
‘
|
‘
|
‘
|
‘
|
3
|

| 2@5%"=11 "J‘ 6%" | 3e

15/4‘.‘ LB@B..:QH J‘ 4@ 4%" = 16" 2@53/3":103/4:
= > >t

Revised 05-09: B42 bar spacings were changed.

_ 6" J‘ 42'-6" ¢ to @ Bearings L
< - >
_ 43'-6" End to End of Beam L
A- B42 Beam
o
<
2
“©f
=
9
o
ol
(]
2
[
O
g [AA 4b1
=z
% 11" %7‘7
< r—ﬂ X
n 3 432 3cl
& *y [ _
E ' ?“A; ¥ Y
o n ° A
é A ;\‘ 1 o
3 - Area = 382.5 in.2 . éal
1zn " 1sn o)
& 3% 6" [3%) ¥p = 17.06 in. Straight Tt —sn2
_ i o "
§ % I'= 62,000 in. strands Note: Bars 5b2 and 3d are to
B - . be placed in pairs.
s : 5% 5% Beam Section
< o .
< o Properties Kee
N P
Q L7 AN Epoxy Coated Bars
i y
3 i 3d ECI
K5 R 5|2
Z © i
9 vy Hh{d
‘a‘) A (] L] L] A
2 : - <
i -
ﬂ ol 0 o o' . =‘
= A A \. / / o
e
z | ‘
w %
N 1'-5" 2l 4 2020 g0 214n .
3 - i PRI A AR PR B42 Beam Details
E 11} n
< B" Beam
- . .
5 Cross Section View A-A
g
g FILE NO. | ENGLISH | DESIGN TEAM "B" Beam - 42'-6" Span | Standard Sheet 4611-B42 COUNTY PROJECT NUMBER SHEET NUMBER
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Revised 05-09: B46 Bar Spacings were Changed.

*1%”‘ o 4 @ 9" = 3'-0" o 4 @ 1'-0" = 4'-0" o 1-1%" P 11 @ 1'-5" = 15'-7" ‘4b1, 3cl, 2-3d
L—Q_ Bearing
| ¢ Beam
§A} ‘ [ 422 2-6al ‘
I I
A4
| [ |
B | |
\% ) o
I
! — | |
[
\ e e e \
| \\ \\ N |
— 1 |
| — | |
— —
\ E— \
\
‘ = |
I I
| [ |
[ —
\ . — E— \
| X I |
| . \
| : | | | H |
‘ ‘ | ‘ ‘ LL25 ‘ Symmetrical About ¢ Beam—»‘
PN U A 2@9" = 16" 10%" B 3@ 1-0" = 3'-0" 1-%" 1-3%" 7@ 15" =9-11" 2-5b2, 2-3d ‘
I
1% 6 @ 4" = 2'-3" 3@ 6" = 16" 3e Hold Down L 4'-8" J
—> Point ™ o
6" J‘ 46'-8" @ to @ Bearings L
- > -
_ 47'-8" End to End of Beam L
i B46 Beam
o
<
s
|
£
.9
o
v
©
2
5]
E
S AA 4b1
= [
§ 1.1n :\N“
) M 4a2 3cl
= *y [
3 ) ] <A Y ~
£ 2 my ° A
(U] A
= | S~ — Y © "
8 I = L2
g - Area = 3825 in2 o éal
1w " i
& 3%, 6" I3 Yo = 17.06 in. T ~—sh2
— [%]
_ in4
g 5 I'= 62,000 in. % Note: Bars 5b2 and 3d are to
=} B . 5 be placed in pairs.
3 5 5% 5% Beam Section °
< _t . []
. m +=
N Propertles s o Deflected Strands
N “g i *  Keep
g }{ 3d 3e A Dimensions at End of Beam
< = AN Epoxy Coated Bars
9] © 2| c
2 clg
o A i)
o A Y - o .
9 ~ A
9] R R o E
= ~ z A <
wn oy = Y
< [ o o0 [ =
Z Y y \ / vy \ / o
=
‘ w !
© 1-5" Lu P P T 1 ;
z < 25 |2 2 B46 Beam Details
© npn
‘ B" Beam Note: Dimensions for the location of the deflected
- . .
E CrOSS SeCtlon View A-A strands are at @ beam and end of beam.
g
€
g FILE NO. | ENGLISH | DESIGN TEAM "B" Beam - 46'-8" Span | Standard Sheet 4611-B46 COUNTY PROJECT NUMBER SHEET NUMBER
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Revised 05-09: B50 bar spacings were changed.

*1% 4@ 9" =3-0" D 1-2" L 16 @ 1'-3" = 20'-0" 7% 4bl, 3cl, 2-3d
‘ L—Q_ Bearing ‘
! ¢ Beam
‘ [4a2 2-6al ‘
I I
— [T 14 y \‘ ‘
B |
‘ B 4'-1" Min. Lap N
< >
| [ —
\ I
| —_— .
| B e |
| — — |
\
| e |
| [ |
I I
\ 1 \
| — |
| D gy | Y| |
| \‘\ \‘\ |
W ‘\»
| I — — |
| T D — |
\ [T, |
| : | | | l \ T !
‘ ‘ ‘ ‘ ‘ LLZL[’ Symmetrical About ¢ Beam—»‘
| 4% | 3] T 2@09" = 16" 10%" 178" 124" 2 11 @ 1'-3" = 13-9" 2-5b2, 2-3d [
‘ 510
1%-; L3@3..:9u J‘ 6 @ 4" = 2'-3" “‘2@57/5..:1]%“‘“ 7n 3e Hold %gmr; 71
> > > e >
_ 6" J‘ 50'-10" ¢ to @ Bearings o
- > -
_ 51'-10" End to End of Beam .
A- B50 Beam
o
<
s
|
£
.9
o
v
©
2
5]
E
S AA 4b1
= [
§ 1.1n :\N“
&) M 4a2 3cl
= *y [
3 ) ] <A Y ~
£ 2 my o A
O A
= | S~ — Y © "
S 1K < INE
g - Area = 3825 in2 o éal
1w " i
& _3/2 6 3/27 ¥p = 17.06 in. T 562
— [%]
_ in4
g 5 I'= 62,000 in. % Note: Bars 5b2 and 3d are to
= B . = be placed in pairs.
3 5 5% 5% Beam Section °
< _t . []
. m +=
N Propertles s o Deflected Strands
N “g LT *  Keep
< Yy 3 A Dimensions at End of Beam
o Y 3d e 4
- c|8 AA Epoxy Coated Bars
= o
g © ol c
> | ©
8 Y 2153
o ¥ Y € 5 "
§ ~ = o Y 1 g o ° %
») Y E. . . 0 o oy
Z Y y \ / vy \ / &
=
‘ w !
2 1'-5" 2m 4 |20 4n 21 .
2 < PREBCIREY AN B50 Beam Details
<Q 1 B 1 B ; : ;
‘ eam Note: Dimensions for the location of the deflected
- . .
§ CrOSS Sectlon View A-A strands are at @ beam and end of beam.
g
g FILE NO. | ENGLISH | DESIGN TEAM "B" Beam - 50'-10" Span | Standard Sheet 4611-B50 COUNTY PROJECT NUMBER SHEET NUMBER
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*1%,"

5@ 9" = 3-9"

3@ 10" = 3-0"

1-1%"

16 @ 1'-3" = 20'-0"

_4b1, 3c1, 2-3d

A
A

L—Q_ Bearing

A

2.6a1 ¢ Beam

h
-~

4'-1" Min. Lap

A

\

Revised 06-2024: Epoxy Coated 5b3 Bars Replace Uncoated 5b2 bars at Beam Ends. Revised Lifting Loop Details added.

Revised 05-09: B55 Bar Spacings were Changed.

D ! S |
‘ I— =
—— 5 |
! — — o~
‘ — \\\ |
I |
| [ \\ |
[ —
| R |
i \< |
! |
| T |
— |
N —
‘ | — | —\_ ‘
| 1 |
| : | | |
‘ ‘ ‘ | “6 Symmetrical About G Beam—»‘
| 4% 3v|  Th 3@9" =23 10%" 1% 12k 10 @ 1-3" = 126" N Hold Down 56" N
! , 2-5b3 Point ‘
15/4”‘ L3@3”:9”JA 8 @ 4]/2u = 30" L 6" - >
> > gl
_ 6" J‘ 55'-0" @ to @ Bearings L
- > >
_ 56'-0" End to End of Beam L
. B Beam
I~ 55 €a Lifting Loops
2 \ 1%"
< 4a2
> A |
o & l *%Note: 4b1 may be
=) ' = T shifted for lifting loop ‘
: b ASTEATA T lacemen: ‘
g S I I .
5 4b 1%k ab1 / T /
O . I 1 Y SR
£ AA 4b1 5b3
z 1"@ Lifting Loops sk
9 11" .k Tla— AA 5b3 a1/ e :
9] ~ ld—TT¢ 1'-4Y 1'-6 5T
@ ’4—»‘ 2 | 432 — /73C1 / ;
: = 3d *
E R ) ¥ z p < \:/Aﬁ 1 *
g o mr ol /] Y
O A ° .
5 5 = — Ly ~N Section B-B
o
E R Y [ E : -
= “ Area = 382.5 in2 ~ 6al (Showing Placement Of Stirrups Near End Of Beam)
o 7% [SS V% Q L . *%%1%" Cl for 5b3 b
& 3%, 6" 137 Yo = 17.06 in. “—5b2 5 4 or ars.
© _ i 4 i
g % I'= 62,000 in. E Note: Bars 5b2, 5b3, and 3d are to N
= - . I be placed in pairs.
g - S 5% Beam Section & -
N P ti g |
. m [J]
N roper 1es ks v o Deflected Strands T
o [ —! —! L= —J = ¥
N = * Keep B
g }V a 3d 3e A Dimensions at End of Beam 6
S i |18 AN Epoxy Coated Bars
51 5 ol Lifti .
g 5| 5§ ifting Loop Detail
@ o
o A i i ;
o A - . o) . m}{m Alternate types may be substituted with
2 H - ® o = the approval of the Engineer. Lifting loops
0 =~ Y x — Y are to be structural grade.
E A A \. / N \ / i
=
‘ !t
0 1'-5" n " L .
A - 22, se2 | 2% B55 Beam Details
o~
Qe npn
N B" Beam Note: Dimensions for the location of the deflected
- . .
§ CrOSS Sectlon VIeW A-A strands are at @ beam and end of beam.
@
o
€
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Revised 06-2024: Epoxy Coated 5b3 Bars Replace Uncoated 5b2 bars at Beam Ends. Revised Lifting Loop Details added.

Revised 05-09: B59 Bar Spacings were Changed.

¥ 5@ 9" = 3'-9" g 1-%" L 3@ 1-1" = 3-3" L 17 @ 1'-3" = 21'-3" X 7% ,4b1, 3cl, 2-3d
}k@ Bearing 4a2 2-6al
‘ G Beam
: 1
‘ v Ty \
& B |
T ‘ 4'-1" Min. Lap
] | 2 1 r* >
‘ — ©
I
I ~N
| \\\\\ !
S S L]
I e
| pa— —
‘ T |
—
\ — \
I
I
I
I
‘ T ‘
| | R s ‘
! T D —  —H |
| I ; |
| ‘ | | | \ \ ‘K !
‘ | | ‘ ML;G Symmetrical About G Beam —»|
4% 3v|  7h 3@ 9" =2-3" 10%" 17" ‘ 2@1-1"=2'-2" 1-2" L2 10 @ 1-3" = 12'-6" _|2-3d Hold Down 511" N
A ‘ 1 2-5b3 2-5b2 Point
1% 3@3"=9" 8 @ 4%" = 3-0" e =
—
6" ‘ 59'-2" @ to ¢ Bearings
e >
_ 60'-2" End to End of Beam L
. B Beam
I~ 59 €a Lifting Loops
2 1%"
N 4a2
> A \ \ |
o & L l *%Note: 4b1 may be
= ' 2 23 shifted for lifting loop ‘
S YA f bt AfAf ] placement |
v
g SIS I B A :
5 4b 1%k ab1 / - /
el . I 1 Y SR
£ AA 4b1 5b3
=4 [ 1"@ Lifting Loops A
9 1-1" ) AA 5b3 4l 6" ;
4] < |4t 1'-4Y 1'-6 o
@ ’4—»‘ 2 | 432 /73C1 / ;
: = 3d *
1 ] A < 3
‘? Y ;v y o 7 fr{% BN e\ *
K n L o L !
[w] v o .
5 ﬁ;i\ — a v ™ o o Section B-B
2 S |
2 = Area = 382.5 in2 % b 6al (Showing Placement Of Stirrups Near End Of Beam)
2 Un | Y ' ’ , 3
& 3%, e [3%] o = 17.06 in. o T sp2 5 *%*1%" Cl for 5b3 bars.
© _ i 4 i
2 5 I = 62,000 in. g Note: Bars 5b2, 5b3, and 3d ~
= - R .\ . © are to be placed in pairs.
g - 5% 5% Beam Section & -
N P ti g |
. m [J]
N roper 1es ks o  Deflected Strands T
S k] Pad =l = = = = =YX
I = * Keep "
g }V a 3d 3e A Dimensions at End of Beam 6
S i |18 AN Epoxy Coated Bars
51 : ol i .
3 ° s Lifting Loop Detail
= y Y . o) ﬁ""m Alternate types may be substituted with
9] Y Y Y . ey
2 : - ® . o . © the approval of the Engineer. Lifting loops
0 =~ Y Ny —— Ny are to be structural grade.
E Y A \. / E\“ \. / ;\‘“
=
‘ !t
o 1'-5" In N Lu .
A - 22, 6@ | 2% B59 Beam Details
o~
© upn
N B Beam Note: Dimensions for the location of the deflected
- . .
§ CrOSS Sectlon VIeW A-A strands are at @ beam and end of beam.
5
o
=
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*13/4" - 5@ 9" = 39" ) 6 @ 1'-1" = 6'-6" ) ]‘-1%" L 16 @ 1'-3" = 20'-0" ) 7%" “4b1, 3cl1, 2-3d
‘L—Q_ Bearing 4a2
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‘ ‘ ‘ ‘ L 46 Symmetrical About @ Beam—J
4% 3| 7% 3@09" =2-3" 11" 5@ 1'-1" = 5'-5" . 1-2%" iy 13" o2 -3 |, 6@1-3"  |2-3d Hold Down | 6'-4" J
o | o 2.5p3 = 76" Point |
1% 3@3"=9" | 8 @ 44" = 3-0" . 6% 3e e 2-5b2
> > > >
_ 6" J‘ 63'-4" @ to @ Bearings o
> >
. 64'-4" End to End of Beam L
k]
3 B63 Beam "
EsN Lifting Loops
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2 4a2 ﬁ
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o C
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o O Y o / .
i 3 ~ — ' ~ = Section B-B
mgu_ | A < 4 o/ |]
" = : [ . .
2 2% “ Area = 382.5 in2 8) 6al (Showing Placement Of Stirrups Near End Of Beam)
© 1n M 1n - A
~ G 3% e |3% o = 17.06 in. ~ T sp2 2 *%%1%" Cl for 5b3 bars.
205 = o oy 4b5 ———» i
ggg % I'= 62,000 in. E Note: Bars 4b5, 5b2, 5b3, and ~
g =] - U L . o 3d are to be placed in pairs.
528 & 5% 54" Beam Section & Tie 4b5 bars to 4b1 & 5b3. 30
c © - . Ee] |
=) @
0 " Propertles k9] v o Deflected Strands T \
= % gg é) * Keep —J = —J = —J ":u X
ot v a 3e A Dimensions at End of Beam 6
c v =zO A 3d -
o . |8 AN Epoxy Coated Bars
oveyg o o c . .
vE&53 , c|s Lifting Loop Detail
o g‘g y B ‘{ . o) . m}{m Alternate types may be substituted with
gm:r—ég % . ) e o lllolll e e 9 the approval of the Engineer. Lifting loops
2T 5n N ~NY e 3>t cTa s o Ny are to be structural grade.
O = O = =
® 85z \ A, \ / ~N \. /_ N
L%U ok %H * A A
— oo
& g‘gg ’ 1050 > 21 6@ 2" 2V B63 B D t I
Qﬁgi - - eam etalls
Dso]
NN npn
< . . .
SRR B" Beam Note: Dimensions for the location of the deflected
nNOs o H H
883 § CrOSS SeCtlon VIeW A-A strands are at @ beam and end of beam.
800y
QL un e
éégg FILE NO. | ENGLISH | DESIGN TEAM "B" Beam - 63'-4" Span Standard Sheet 4612-B63 COUNTY PROJECT NUMBER SHEET NUMBER
3:48:44 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




(Sheet Number was Originally 4612).

*13" 5@ 9" = 3-9" ‘ 6@ 10" = 6'-0" ‘ 1-2%" ‘ 18 @ 1'-3" = 22'-6" 7% 4b1, 3cl, 2-3d

A
A

‘L—Q_ Bearing 4a2
§A) ‘ ¢ Beam
2-6al !
| ﬂ |
‘ v E_— |
AR B B |
N R YA \
e
|  \~
2-4b5 — \ — ] B 4'-1" Min. Lap N
o 4% I A
L N (@, . ‘
| 1 |
| — | — |
| . e B \
| \\\\ \\\ |
L S
‘ — — \
| ‘\_\‘\ |
| |
\ I I ——" \
| L . |
‘ . —— |
| I | | T I
‘ ‘ ‘ ‘ *6L6 Symmetrical About @ Beam —»
4% 3m|  7h 3@ 9" = 2-3" 10%" 5@1'-0"=5'"-0" 1% 1-2%" B 2 2@1'-3"= 2'-6" 1-3" 7@ 1'-3" = 8'-9" |2-3d Y
| 2-5b3] 2-5b2 g
13" L3@3”:9‘. ‘ 8 @ 41/2 = 30" ‘ 6" 3e - " Hold Down | 6'-9 o
> > > > Point
6" ‘ 67'-6" @ to ¢ Bearings
T

68'-6" End to End of Beam

A
\

B67 Beam

Lifting Loops
1%"
4a2 ‘\ ‘

A
\

& L l %3%kNote: 4b1 may be
' < o shifted for lifting loop ‘ 4b5
Y4 A g g RS | placement |
2sws LT T 1T 1] Jm** { fy {
T B — e —— A B
AA 4b1 5b3

1"@ Lifting Loops

11

Revised 06-2024: Epoxy Coated 5b3 Bars Replace Uncoated 5b2 bars at Beam Ends. Revised Lifting Loop Details added.

Revised 05-09: B67 Bar Spacings were Changed.

- ¢ ¢
b AA 5b3 a1/ en / i i
~x T 1'-4% 1-6 N
3 4a2 — 3c1 le———72 > ﬂ
*y : [ 3d / X
. i ] i =
3 ] = 4 & PN f% = A B A
= " my ° A ]
S v i /
y o lll .
S ) = — L NIN, 2" Section B-B
8 i
= = Area = 382.5 in 2 = ' Gal - (Showing Placement Of Stirrups Near End Of Beam)
1] - ’ ’ ©
= 3] g |3k gu = 17.06 in. & T oo 5 *%%1%" Cl for 5b3 bars.
2 < > 3 o L 45— i
g 5 I'= 62,000 in. 8 Note: Bars 4b5, 5b2, 5b3, and ~
=} B L L . © 3d are to be placed in pairs.
= PEX 55" Beam Section & Tie 4b5 bars to 4b1 & 5b3. 30
- . Ee] |
. m [J]
N Propertles k9] o Deflected Strands T
(=] @ o —J L= = == = =¥
S = * Keep N
<+ A 8 3e A Dimensions at End of Beam 6
° 4 3d 2|9 AN E d
- . < 3 poxy Coated Bars
2 E S _— .
2 | | e Lifting Loop Detail
E, y B ‘{ . o) . m}m Alternate types may be substituted with
9 : . ’é‘) o o Blo|d o o ‘(g) the approval of the Engineer. Lifting loops
5 = Y e >otc T s o Y are to be structural grade.
E A A \. / N‘ \. / N‘
i w !
et
~ 1'-5" 1 N Ln .
2 < 28l 8@2 |, ]2% B67 Beam Details
o~
Qe npn
N B Beam Note: Dimensions for the location of the deflected
oy . .
E CrOSS SeCtlon View A-A strands are at @ beam and end of beam.
&
o
=
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C Beam Data
Lifting Loops H H -
— 4b1 Lifti ng LOOp And The top straight strands of beams J so| E Concrete No.of | _ 3| _— | camber (in) @ Deflection (in.) A Permissible
) = =5 Strength [ Strands T ,o| S T 7 oD Maximum Spacing - 2 3
O h T bl .e C30 through C67 are to be cut with gz c o £ 52 N~ 29 Egel » 9= £ o
| Ver ang a e o et E————— < S© oM wn < T UG oX% : " - F=er v 9 SR
1'-0" projections and shop bent up. /’;H S <3 = S 2 < Zv7| 8% Immediate ®| Time @ HL-93 Loadin =2 s> 592
P/ ‘ L‘ \ E Beams | Hifting Loops Beam The top and bottom deflected @ - . © 2| fai fic S ° S|SB 02| o9 At After | (elastic) A; | (plastic) At 9 g =) S s = .g
£ - Each End |Overhang (ft.) strands of beams C71 through C80 © 83 298 | (ksi) | (ksi) | 2 © o % o a £ UB_ Release | Losses Steel Steel Steel o< g 2
f » ¢ t 4 €30C80) 2-1'0 * arz tohbe ;uttvvith 18 projections s ° < o Diaphragm | Diaphragm Diaphragm
| % In accordance with Article 2407.03, K and shop bent up or down as . . N K N K N .
tao / ‘ \ \ . of the Standard Specifications. shown. The remaining top strands C30 | 30-0" | 31'-0"| 4.5 | 5.0 |0.60 8 — 340 — 0.05 0.09 0.03 0.01 7'-6 9.1 4.50 336
@ are to be cut with 0'-3" projections. C34 | 34'-2"| 352" | 45 | 50 |0.60"| 10 — 426 — 0.10" | o.18" 0.06" 0.01" 7'-6" 10.3 | 5.11 336
k%% See Sheets 4623-C75 and 4623- Four bottom strands are to be cut
1"@ Lifting Loops 80 for Lifting Loop Detail and Section with 1'-0" projections and shop bent (;7 (;7 C38 | 38'-4"| 394" | 4.5 5.0 | 0.60" 10 426 — 0.11" 0.20" 0.09" 0.02" 7'-6" 11.6 5.71 415
Showing Placement of Stirrups Near as shown. The remaining bottom e e B . _ " " " " e
141" 1'-6" End of Beam for Beams C75 and C-80. strands shall be cut off reasonably C42 | 426" | 436 4.5 >0 060 10 426 0.13 0.24 0.14 0.03 6 128 632 463
‘ > H H H H flush with the concrete. H C46 | 46'-8" | 47'-8"| 4.5 | 5.0 | 0.60"| 10 — 426 — 0.14" | 0.26" 0.20" 0.05" 7'-6" 14.0 | 6.92 551
=3 % =T A ) .| €50 |50-10"51-10" 4.5 | 5.0 | 0.60"| 12 — 510 — 0.26" | 0.47" 0.28" 0.07" 7'-6" 152 | 7.53 601
'y 3 (a6 4| 3 Typical at s
both beam ends €55 | 550" | 560" | 4.5 | 50 [0.60"| 14 | — | 595 | — | 037" | 0.69" 0.39" 0.10" 7-6" 165 | 8.13 678
. . C59 | 59'-2" | 60'-2" | 4.5 | 5.0 |0.60"| 14 — 595 — 0.39" | 0.73" 0.51" 0.13" 7'-6" 17.7 | 8.74 750
Strand Projection At Beam Ends When
J . C63 | 63-4" | 64'-4"| 45 | 50 |0.60"| 16 — 681 — 0.56" | 1.04" 0.66" 0.17" 7'-6" 18.9 | 9.34 799
S Embedded In Concrete End Diaphragms o7 (o7 Teae | a5 50 oo 18 | — 76 | — o3 135 | oo 01 e o1 1905 | 711
22}
c71 | 71'-8"| 72'-8"| 5.0 6.0 | 0.60" 14 4 766 16 1.01" 1.86" 0.94" 0.24" 7'-6" 21.4 10.55 1030
3" /% ggg ‘C5|9) to €75 |75-10"76'-10"| 5.0 | 6.0 | 0.60"| 14 6 851 | 22 | 1.20" | 2.22 1.17" 0.29" 76" 226 |11.16| 1119
- only
‘ C80 | 80'-0" | 81'-0"| 5.0 | 6.0 |0.60"| 16 6 936 21 1.40" | 2.60" 1.45" 0.36" 7'-6" 23.8 | 11.76 1422
| —| L= —l L= —J L= ,L -1
6" Tl 3d Beam Notes:
— ) . ) .
L ) \ ‘ [ @ Deflections at mid-span due to erlght of deck and“dlap_hragm.. The These beams are designed for AASHTO live loads as indicated in above
*okok |_|ft|ng Loop Detail i deﬂec(t)'%qsfksig;’/"f"t” f%rre;og“abcejgaf éiéSCi:w;nadng]aounnecZtv(e}ellod)iavgﬁlrgagtmo?o 585 table with an allowance of 20 Ibs. per square foot of roadway for future
: - ) : ' o _ _ £ wearing surface.
Alternate types may be_substltut_ed with abl— - kips) at @ of span. For different deck and diaphragm weights, deflections All IgPC beams shall use high performance concrete ("HPC') in
the approval of the Engineer. Lifting loops 4ab2 @ will be directly proportional . e
are to be structural grade : accordance with the Standard Specifications.
' ' ! 5 ) . ) Hold down points for deflected strands may be moved toward ends of
g1 \ @ Deflections due to the combined effect of creep due to weight of deck pazm 3 distance of 0.05 L maximum at producer's option.

and shrinkage of deck.

Total beam deflections at ¢ of span, Ap , due to weight of deck and
diaphragms for detailing purpose:

(A) Ap=A; + Ar for simple span.

All prestressing strands except lifting loop strands shall be 0.60 in
nominal diameter (nominal steel area = 0.217 in.?) and conform to ASTM
A416 Grade 270 Low Relaxation Strands. Minimum strand breaking
strength shall be 58.6 kips.

Tops of beams are to be struck off level and finished as per
Materials 1.M.570.

Bearings shall be as detailed on other design sheets.

Beams to be used in bridges made continuous by the poured in place

+xxSection A-A Showing Placement
Of Stirrups Near End Of Beam

— 4" Coil Ties (Minimum
9000 Ibs. Pull Out Capacity)

(B) Ap=A, +%A; for end spans of continuous bridge.
(C) Ap=A; +%A; for interior spans of continuous bridge.

Design Stresses: ®  Total initial prestress is based on 72.6% f's. f's = 270 ksi. and As = deck, are to be at least 28 days old before the deck is placed unless a
0.217 sq. in. shorter curing time is approved by the Bridge Engineer.
COll Tle Detall Design stresses for the following materials are to be in accordance with The portions of the prestressed beams that are to be embedded in the
Number and exact location of coil ties AASHTO LRFD Bridge Design Specifications Series of 2017. @ Calculated design cambers are based on multipliers developed from abutment and pier diaphragms shall be roughened for a distance of 10"

to be as detailed on specific bridge design.
AA 4b1 bars to be epoxy coated.

%% Where deflecting strands interfere with
placement, some in-place bending may be
necessary.

Note: All mild reinforcing steel can be epoxy
coated at Contractor's option without
modification to bar length or details at no
additional cost to the State.

Reinforcing steel in accordance with Section 5, Grade 60.
Concrete in accordance with Section 5.
Prestressing steel in accordance with Section 5, Grade 270.

Specifications:

Construction: Standard Specifications of the lowa Department of
Transportation, current series, with current applicable
special provisions and supplemental specifications.

Design: AASHTO LRFD, Series of 2017, with minor modifications.

research in lowa.

Beam Notes: (continued)

If stub abutments are used, all strands at the ends of beams at stub
abutments shall be cut off reasonably flush with the concrete.

When expansion joints are used, concrete sealer shall be applied to the

prestressed beam end sections. The sealing shall be in accordance with
Materials 1.M. 570 (Fabricator Application) and 1.M. 491.12 (Contractor
Application).

from the beam end by sandblasting or other approved methods to
provide suitable bond between the beam and the diaphragm in
accordance with Article 2403.03, I, of the Standard Specifications.
All beams are to be increased in length to compensate for elastic
shortening, creep and shrinkage.
For transporting, the allowable overhang is shown in the
"Lifting Loop and Overhang Table".

If the precast panel option is allowed and used for bridge deck formation,

the beam stirrups will need to be extended and top flange beam finish
shall be modified as per details on the Precast Deck Panel Sheet.

Minimum concrete f'c (at 28 days) and minimum f'ci at release are
located in the C Beam Data Table above.

Revised 06-2024: 4b1 Added and 4b2 Reduced in the "Reinforcing Bar List" for the C75 and C80 bars. Reinforcing Steel Quantities Updated for C75 and C80 Beams. Notes Added Referencing the

Lifting Loop Details being Provided on C75 and C80 beam sheets.
Revised 10-2024: Revised "Reinforcing Bar List" and "Reinforcing Steel weight in the "C Beam Data" table for C50 and C55 beams, due to addition of 6b5 bars.

Revised 08-12: .M. Reference Note for Sealing Beam Ends Distinguishes Between the Fabricator and Contractor.
Beams.dgn - 4620 - This Sheet Issued 04-2024. Sheet Format Update.

Re-Issued 09-06.

. . . 0.6" diameter strands stressed to not more than
RelnforC|ng Bar List 3% L 5,000 Ibs. Each may be used in lieu of the a bars which
= 9% run the full length of the beam in the top flange.
Beam C30 C34 C38 c42 C46 C50 C55 C59 C63 Cc67 C71 C75 C80 Beam 7 ) Holes must be cast in the web to accommodate the
Span 31'-0" 34'-2" 38'-4" 42'-6" 46'-8" 50'-10" 55'-0" 59'-2" 63'-4" 67'-6" 71'-8" 75'-10" 80'-0" Span \:/ -4 ‘ steel diaphragm attachments as detailed on the Steel
I y i i
Bar | Shape | No. |Length| No. | Length| No. | Length | No. | Length| No. | Length | No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length | No. [ Length| No. |Length| Bar | Shape ~ ol - A Diaphragm Detail ShQEt- ) : )
a1 7 1383 | 2 la0a"| 4 225 | ea1 L Y = ‘ If sole plate is required for bearing, sole plate is to be
a — — — — — — — — — — — — — — — — — — — — . i i} a ™ A —}[— set in forms when beam is cast and formed out below to
4a2 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" 2 5'-0" | 4a2 ~ - —qlgn exclude concrete as detailed on the Bearing Sheet.
| ny ()Y D=1%
8a3 — == = =] == == = =] == == == =A=] == = 1= = 2 | 40-0"| 8a3 \lé/ 1-1"
4%
AA| 4b1 26 | 8'-10" | 26 | 8'-10" | 30 | 8'-10"| 34 | 8'-10" | 36 | 8'-10" | 38 | 8'-10" | 42 | 8'-10" | 44 | 8'-10"| 50 | 8'-10" | 56 | 8'-10" | 54 | 8'-10" | 70 | 8'-10" | 86 | 8'-10" | 4b1 AAAD1 4—‘« 3d
4b2 12 722" | 12| 772" | 18 | 72" | 20 | 7-2" | 30 | 7'-2" | 28 | 72" | 34 | 72" | 36 | 72" | 38 | 72" | 18| 72" | 30 | 72" | 22| 72" | 14| 7'-2" | 4b2
6b5 — — — — — — — — — — 8 3'-9" 8 3-9" 12 3'-9" 12 3'-9" 12 | 3-9" 16 | 3'-9" 16 | 3'-9" | 16 | 3'-9" | 6b5 1-3%"  3e 5
3cl 26 1'-8" 26 1'-8" 30 1'-8" 34 1'-8" 36 1'-8" 38 1'-8" 42 1'-8" 44 1'-8" 50 1'-8" | 56 1'-8" 54 1'-8" 58 1'-8" | 62 1'-8" | 3cl S
( 1
o A o A A A o A A o o A A D=1% .
%%k 3d 76 | 3'-0 76 3'-0 96 3'-0 108 | 3'-0 132 | 3'-0 132 | 3'-0 152 | 3'-0 160 | 3'-0 176 | 3'-0 148| 3'-0 168 | 3'-0 184 | 3'-0 200 3'-0 3d - .
1% 30 & C Beam - Data Details
3e 24 | 1'-10" | 24 | 1'-10" | 26 | 1'-10" | 24 | 1'-10" | 24 | 1'-10" | 26 | 1'-10"| 26 | 1'-10"| 26 | 1'-10"| 26 | 1'-10" | 26 | 1'-10" | 26 | 1'-10" | 26 | 1'-10" | 26 | 1'-10" | 3e
All dimensions are
out to out. Radius to @ bar 6b5
D = Pin diameter.
FILE NO. ENGLISH DESIGN TEAM C Beams - LRFD Design Standard Sheet 4620 COUNTY PROJECT NUMBER SHEET NUMBER
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*l%u‘ L 3@ 9" = 2-3" » 4@ 1-0" = 4-0" » 1'-23" » 4@ 19" = 70" L 104" R 4b1, 3c1, 2-3d
‘ ‘4—([ Bearing ‘
I
¢ Beam
@ ! 4a2 ‘
‘ L
1 4 - i
‘ \
| L. i
‘ I
‘ \
‘ I
‘ \
‘ I
‘ \
‘ I
‘ \
‘ I
‘ \
‘ I
‘ \
‘ I
‘ |
|
| |
‘ |
| ! | ‘
T ! !
4
614" ‘ 2@9" = 1-6" 1 Yo 2@ 190" = 20" 4b2, 2-3d L Symmetrical About @ Beam —»~
< - 2
% | | seay =2 . 5@ 6" = 26" |3e |
> - >
_ 6" J‘ 30'-0" ¢ to @ Bearings o
- " >
B 31'-0" End to End of Beam L
A C30 Beam
N
O
<
2
©
£
9
S
T
=
@ AA 4b1
_g o [ 4b2
= 1'-4" __\‘\‘“ 3cl o
= - > < 4a2 [ o~
o *y
g 1 I Sy
ey = L] ® —
@ n
g B 2,
— = T
o EL PN Top
S ~ - _ Straight
o = Strands
2 Area = 564.5 in.?
[%2]
2 : ¥y = 20.23 in.
5 & 1= 116,354 in* Note: Bars 3d
= 5 are to be placed in pairs.
=l q .
el B " "
2 m 5% sk Beam Section
<f. i e .
S Properties *  Keep
N | v AA Epoxy Coated Bars
= 4 3d
B : * zly
ﬁ © 2 <
- y c| e
2 A I ,ﬁ
g L] L] Yy
n e : 4
é ' | N ) ) [} [} Y 4
\ / /
g R * |
G . I8 T sl e | e |4 |s C30 Beam Details
5 ”C" B [ > < > > <>
< €am
: ; View A-A
E Cross Section
V|
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€
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Revised 08-09: Added Prestressed Strands to C34 Beam X-Sections.

*1%”‘

3@ 9" = 2-3"

2@ 10" = 2'-0"

1'9%"

6@ 1-9" = 10'-6"

10%"

A A
A

_, 4b1, 3cl, 2-3d
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I
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I
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I
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I
\
I
\
I
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I
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I
|
I
, !
Symmetrical About @ Beam —»
\

L4
E % 2@09" = 16" 10%" 2@ 10" = 20" |4b2, 2-3d
-4
1% 6 @ 4%" = 2'-3" 5@ 6" = 26" 3e
— @ 4% > ©@ =!
6" ‘ 34'-2" ¢ to @ Bearings
- " >
_ 35'-2" End to End of Beam o
A- C34 Beam
N
O
<
2
©
£
9
S
g
5 AA 4b1
_g o [ 4b2
E 14" S 31 &
= - > < 4a2 [ o~
= *y
b ) Y 7y
e = L] ® —
@ n
. Y
5 : B
] - Y " 1
= Eé 9 3% Top
o - <Straight
< Strands
2 Area = 564.5 in.?
[%2]
= = ¥y = 20.23 in.
5 ~ [ = 116,354 in4 Note: Bars 3d _ _
= 5 are to be placed in pairs.
=l q .
° B " "
2 " 5% sk Beam Section
<f. i e .
S Properties *  Keep
~ | v AA Epoxy Coated Bars
By { 3d
8 = 3e E wn
7 © o 2
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< A & yﬁ
9 L] L] L] L] Y
i o - B
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\ / /
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E Cross Section
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c
€
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Revised 08-09: Added Prestressed Strands to C38 Beam X-Sections.

3@ 9" = 2-3" 3@ 10" = 3-0" 9 1-1%"

Y
[y

Yy

A

7@ 19" = 12'-3"

10%" 4b1, 3c1, 2-3d
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Symmetrical About @ Beam —»
\

1 T
» =4
B e 2@09" = 16" 0% 2@ 10" = 2'-0" 17" 1-5%" | 1-9" 4b2, 2-3d L
I
4
1% I 6 4y = 2'-3" 6 6" = 3'-0" 3e
>l ‘ @ 4% > @ >
6" 38'-4" @ to @ Bearings

- > »>

B 39'-4" End to End of Beam .
A C38 Beam
N
O
<
2
©
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9
S
¢
5 AA 4b1
_g o [ 4b2
= 1'-4" __\‘\‘“ 3cl o
= - > < 4a2 [ o~
o *y
3 A y Ty
ey = L] ® —
@ n
. A
2 = S~ — —
= Fi 2",
— = T
] - EYA o" 3%
S - Top
= ‘ _ Straight
9 - "~ Strand
o Area = 564.5 in.2 rands
[%2]
z z Yp = 20.23 in.
s & I= 116,354 in* Note: Bars 3d  ©
= 5 are to be placed in pairs.
=l q .
] B " "
2 i 5% 5% Beam Section
<f. i e .
S Properties *  Keep
4 | v AA Epoxy Coated Bars
By { 3d
3 . 3e 2|0
7 © o 2
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3 . 18 T sl a | 6 | a3 C38 Beam Details
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E Cross Section
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€
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(Sheet Number was Originally 4621).

*¥1%" 4@9" = 30" 1% 1-0" 4@ 1% = 56" 1-6" 5@ 19" = §-9" 10%"  4pb1, 3cl, 2-3d
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I
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I
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| | |
3@9" =2-3" S 1 4" 1-2%" 4@ 1"-4%" = 5-6" 4b2, 2-3d L Symmetrical About ¢ Beam —»
s, < |

E 3"
-
l%u

8 @ 4%" = 3-0" 2@5%"=11%"

42'-6" ¢ to @ Bearings
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A
\
\

43'-6" End to End of Beam

C42 Beam

J'
\
\

AA 4b1l
B [ 4b2

14"

1
Y
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o
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w
(e}
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|
2|
T

1“j‘ o
/
\

31/2|| 9" 31/2“

- Top

_Straight
Strands

Area = 564.5 in.?
¥y = 20.23 in.
I =

116,354 in.* Note: Bars 3d

are to be placed in pairs.

20 qn

39"

o 515" Beam Section
Properties * Keeo

AA Epoxy Coated Bars

6"

Strands

8"
L]
L)

3/4\\

2"2@2"| Straight

A Y \ / /

3/
e ol

sl a | 6 | a3 C42 Beam Details

"C" Beam _
Cross Section View A-A

Beams.dgn - 4621-C42 - This Sheet Issued 04-2024. Additional Sheet for Clarity.
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(Sheet Number was Originally 4621).
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(Sheet Number was Originally 4622).
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C55 Beam Details
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Correction 07-08: Removed the Duplicate 4b2 Bar Labeling in the Cross Sections for C55 Beams.

Revised 10-2024: Added 6b5 bars to "C55 Beam" and "View A-A" details.
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Correction 07-08: Removed the Duplicate 4b2 Bar Labeling in the Cross Sections for C59 Beams.
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(Sheet Number was Originally 4622).
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Revised 06-2024: Added the straight strands to the lower part of beam in View A-A.
Beams.dgn - 4622-C63 - This Sheet Issued 04-2024. Additional Sheet for Clarity.

Correction 07-08: Corrected the 4b2 Bars to 6b5 Bars for C63 Beams.
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Correction 07-08: Corrected the 4b2 Bars to 6b5 Bars for C67 Beams.
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Correction 07-08: The 6d5 Bars Were Corrected to 6b5.
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Revised 06-2024: Epoxy Coated 4b1 Bars Replace Uncoated 4b2 Bars at Beam Ends. Revised Lifting Loop Details Added.

Correction 07-08: The 6d5 bars were corrected to 6b5.
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*1%"‘ 10 @ 45" = 3-9" 6 @6" = 3-0" 8@ 7" =4-8" L 1-3%" 17 @ 1'-7" = 26'-11" 9" 4b1, 3cl, 2-3d

Revised 06-2024: Epoxy Coated 4b1 Bars Replace Uncoated 4b2 Bars at Beam Ends. Revised Lifting Loop Details Added.

Correction 07-08: The 6d5 bars were corrected to 6b5
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Re-Issued 09-06.

Revised 08-12: .M. Reference Not for Sealing Beam Ends. Distinguishes Between the Fabricator and Contractor.

Lifting Loops*ﬁ " ;A"@ E;[tral N D Beam Data
ron ee Ipe
1 9 P Concrete No. of . . . Permissible
c o = N C)] — Camber (in.) @ Deflection (in.) Ap . . .
. =S 2 S 3 Strength [ Strands T u =) Maximum Spacing =) :
Eﬁﬂj The top straight strands of beams I g"% a= 5 e = H £ - 2~ % S|1E_=2
D35 through D60 are to be cut gg o Yo - < = o o |E248l 0= Immediate @ Time @ ) =22 | 5>|5%¢
Y .. — == ke] ] = 9 - ] o
B with 1'-0" projections and shop bent %:ﬂ 2 < 3 ©2 | fa f'c o =) S |E 0¥ T o At After | (elastic) 4, | (plastic) At HL-93 Loading 2 g5 sS|eby
Y HH up. The top and bottom deflected a5 % 3 | (ksi) | (ksi) & e L & e e £ © | Release | Losses Steel Steel Steel o—=12 =
i strands of beams D65. through n a Diaphragm Diaphragm Diaphragm
dal D105 are to be cut with 10" D35 | 350" | 360" | 45 | 5.0 | 0.60" | 10 425 007" | 0.13" 0.03" 0.01" 76" 120 | 59 | 525
projections and shop bent up or - - : : : — — . : . . _ : :
down as shown. The remaining top D40 40'-0" | 41'-0" | 45 | 5.0 | 0.60" 10 — 425 — 0.08" 0.15" 0.06" 0.02" 7-6" 13.6 | 6.7 565
One lifting strands are to be cut with 0'-3" D45 45'-0" | 46'-0" | 4.5 | 5.0 | 0.60" 12 — 510 — 0.14" 0.27" 0.10" 0.02" 7-6" 153 | 7.6 585
loop for projections. D50 | 500" | 510" | 45 | 50 [ 060" | 12 | — [ 510 | — | 0.17" | 031" 0.15" 0.04" 7'-6" 17.0 | 84 | 626
D35-D55 Four bottom strands are to be cut — — - - - - - —
inclusive. —| L o with 1'-0" projections and shop bent D55 55'-0" | 56'-0" | 4.5 | 5.0 | 0.60 12 — 510 — 0.19 0.36 0.22 0.04 7-6 18.6 | 9.2 746
— TE’VO (/‘2 © 270k as shown. The remaining bottom D60 60'-0" | 61'-0" | 4.5 | 5.0 | 0.60" 14 — 596 — 0.28" 0.52" 0.30" 0.08" 7-6" 203 | 100 | 722
lo"gos'fo':g tshrandsd strands shall be cut off reasonably H D65 | 65-0" | 66'-0" | 4.5 | 5.0 | 0.60" 8 4 510 | 23.7 | 0.40" | 0.74" 0.41" 0.10" 7'-6" 22.0 | 10.8 | 1097
P reade flush with the concrete. — — - - - - - —
D60-D105 z | through each D70 70'-0" | 71'-0" | 4.5 | 5.0 | 0.60 8 6 596 | 30.0 | 0.47 0.87 0.55 0.14 7-6 236 | 11.7 | 1268
inclusive. 1o %| pipe sleeve 2" 6"| 6" | 6" o Typical at 4| D75 75'-0" | 76'-0" | 4.5 | 5.0 | 0.60" 12 6 766 | 26.7 | 0.77" 1.42" 0.72" 0.18" 7-6" 25.3 | 12,5 | 1149
Ssgtnasafter both beam ends D80 | 80'-0" | 81-0" | 4.5 | 5.0 | 0.60" | 12 6 766 | 27.2 | 083" | 1.54" 0.92" 0.23" 7-6" 27.0 | 13.3| 1319
w
. . D85 85'-0" | 86'-0" | 45 | 5.0 | 0.60" 14 6 851 | 27.3 | 1.10" 2.03" 1.17" 0.29" 7-6" 28.6 | 14.1 | 1332
10 threading. Alternate
17 lifting devices Strand PrOJeCtlon at Beam EndS When D90 90'-0" | 91'-0" | 4.5 | 5.0 | 0.60" 16 6 936 | 25.8 | 1.32" 2.44" 1.46" 0.37" 7-6" 30.4 | 15.0 | 1564
?;fva berjjab‘mitted Embedded in Concrete End D|aphrag ms D95 | 950" | 96'0" | 45 | 5.0 | 0.60" | 18 | 6 | 1021 | 24.5| 1.61" | 2.57" 1.70" 0.43" 7-6" 31.9 | 15.8 | 1635
v pp : D100 | 100-0" | 101-0"| 6.0 | 7.5 | 0.60" | 22 6 1192 | 22.3 | 1.96" 3.14" 2.21" 0.55" 7-6" 33.6 | 16.6 | 1529
. D105 | 105'-0" | 106'-0"| 6.0 | 7.5 | 0.60" | 26 6 1362 | 22.2 | 2.23" 3.58" 2.23" 0.56" 7-6" 353 | 17.4 | 1610
Lifting Loop Detail = 2
— @ Deflections at mid-span due to weight of deck and diaphragm. The
Llftlng LOOp And Overhang Tab|e 1T 1 3d deflections shown are for a deck (8.5") and haunch (1.0") weight of: .
Titing Loops 7 of Strands o U | | | 0.81 kips/ft. for 7'-6" beam spacing and one steel diaphram (0.285 Beam Notes:
Beams D i i i i i . . L .
Each End Per Loop Overhang (ft.) \\ \ \ \ i kl'rlJIS)batd('L ozlspan. Fgr dlflferent deck and diaphragm weights, deflections These beams are designed for AASHTO live loads as indicated in
D35-D55 1 2 2'-0" *% § ¢ § will be directly proportional. above table with an allowance of 20 Ibs. per square foot of roadway
D60-D80 2 2 1'-3" *% ] , ) . for future wearing surface.
4b1 I ) 5 ‘ .
D85 2 2 1'-3" 5.50' S ey sy A —gx ~ (‘;) | De;lecglqnlf due {Eodthi combined effect of creep due to weight of All PPC beams shall use high performance concrete (‘HPC') in
D90 2 2 I3 7.00 . o '?'gtalsbggnfgdeefcl)ect'eoZSI at of span, A due to weight of deck and accordance with the Standard Specifications.
=Y ‘ T 1 t . ect ¢ pan, Ap , du welg < Hold down points for deflected strands may be moved toward
D95 2 2 1-3 7.50 diaphragms for detailing purpose: , , :
D100 > > 39" 950 ] ) : ends of beam a distance of 0.05 L maximum at producer's option.
D105 5 5 o3 10.00 (A) Dp=A; + Aq for simple span. All prestressing strands except lifting loop strands shall be 0.60 in
- — i i i i i = 0. in.? form to
— - (B) Ap=A;, +%A; for end spans of continuous bridge. nominal diameter (nominal steel area 0.217 in ). and con
6% %% In accordance with D 1 i ) .p i g. ASTM A416 Grade 270 Low Relaxation Strands. Minimum strand
Article 2407.03, K of the (C) Ap=A; +7%Aq for interior spans of continuous bridge. breaking strength shall be 58.6 kips
Standard Specifications. . . ) ' .
_ Tops of beams are to be struck off level and finished as per
oy Section A-A ShOWIng Placement © Total initial prestress is based on 72.6% f's. f's = 270 ksi. and As = Materials 1.M.570.
v Coil Ties (Mini of Stlrrups Near End of Beam 0.217 sg. in. Bearings shall be as detailed on other design sheets.
A °|‘b ‘esu( nimum- ) _ o Beams to be used in bridges made continuous by the poured in
‘ 9090 s. Pull Out Capacity) ) @ Calculated design cambers are based on multipliers developed from place deck, are to be at least 28 days old before the deck is placed
Des|gn Stresses: research in lowa. unless a shorter curing time is approved by the Bridge Engineer.
10k ) ) ) ) ) . The portions of the prestressed beams that are to be embedded
L—,j Design stresses for the; followmg materlnalls are to be.m accordance with Beam Notes: (Cont|nued) in the abutment and pier diaphragms shall be roughened for a
Coil Tie Detail - AASHTO LRFD Bridge Design Specifications, Series of 2017. Hol b tin th bt date the steel diabh distance of 10" from the beam end by sandblasting or other
I I I Reinforcing steel in accordance with Section 5, Grade 60. oles must be cast in the web Lo accommodate the steel diaphragm approved methods to provide suitable bond between the beam and

Number and exact location of coil ties
to be as detailed on specific bridge design.

A=Size

A
ey B B=No.

AA 4b1 bars to be epoxy coated.

Note: All mild reinforcing steel can be epoxy coated
at Contractor's option without modification to bar
length or details at no additional cost to the State.

Concrete in accordance with Section 5.
Prestressing steel in accordance with Section 5, Grade 270.

Specifications:

Construction: Standard Specifications of the lowa Department of

Transportation, current series, with current applicable
special provisions and supplemental specifications.
Design: AASHTO LRFD, Series of 2017, with minor modifications.

attachments as detailed on the Steel Diaphragm Detail Sheet.
If sole plate is required for bearing, sole plate is to be set in forms when
beam is cast and formed out below to exclude concrete as detailed on the

Bearing Sheet.

If stub abutments are used, all strands at the ends of beams at stub
abutments shall be cut off reasonably flush with the concrete.
When expansion joints are used, concrete sealer shall be applied to the

prestressed beam end sections.

[.M. 570 (Fabricator Application) and .M. 491.12 (Contractor Application).

The sealing shall be in accordance with Materials

the diaphragm in accordance with Article 2403.03, 1, of the Standard
Specifications.

All beams are to be increased in length to compensate for elastic
shortening, creep and shrinkage.

For transporting, the allowable overhang is shown in the
"Lifting Loop and Overhang Table".

The Contractor shall assure the lateral stability of the D100 and
D105 beams during handling, transporting and erection by providing
temporary bracing as needed.

If the precast panel option is allowed and used for

g

©
O
of
D
=
©
£
S i ; ; 34 . 33 bridge deck formation, the beam stirrups will need to be
L = . . e
o RelnforCIng Bar LISt — = ; extended and top flange beam finish shall be modified as
£l Beam D35 D40 D45 D50 D55 D60 D65 D70 D75 D80 D85 D90 D95 D100 D105 /\ ) - per details on the Precast Deck Panel Sheet. .

— —qlgn 1 .

! Span 350" 20'-0" 450" 500" 550 60"-0" 650" 700" 750" 800" 850" 900" 950" 100'-0" 105-0" .- _bp=1% Minimum concrete.fc (at 28 days) and minimum f'ci
3 = s 1-7%" at release are located in the D Beam Data Table above.
2 Bar Shape | No. |Length| No. | Length| No. | Length| No. | Length| No. | Length | No. | Length| No. | Length| No. | Length| No. | Length | No. | Length | No. | Length | No. | Length| No. | Length| No. | Length| No. | Length A '39 : < 15% 0.6" diameter strands stressed to not more than
‘ - ~ L N 22 :

g 4a1 2 4'-Q" 2 4'-Q" 2 4'-Q" 2 4'-Q" 2 4'-0" 2 4'-Q" 2 4'-0" 2 4'-0" 2 4'-0" 2 4'-0" 2 16'-0" 2 18'-0" 2 20'-0" 2 220" 2 240" ~ g - > S'Ootohlb? ”elach gj]ayfbti Uc_:k;ed |n.||etuh ofttheﬂa bars which
run the full length of the beam in the top flange.
9l a2 _ o= = =] = =] = =1 = = = [3al23-103a | 25007 |¥a | 26107154 | 280" [5a | 30-a [Za |31-107|%4 | 340" |94 | 366" |&/a | 3870 )

wn
9 6 o |6 " |6 o |6 o |6 o |7 o |8 o |8 o |8 1
| a3 — — — — — — — — — — — — 2| 25-0 2| 270 2| 29-0 2310 2| 32-0 2| 34-0 2| 36-0 2360 2 38-0 4%

_|anant 33 | 104" | 37 | 104" | 39 | 104" | 43 | 104" | 51 | 104" | 51 | 104" | 51 | 104" | 58 | 104" | 63 | 10'-4" | 70 | 10'-4" | 71 | 10'-4" | 74 | 10'-4" | 80 | 10'-4" | 81 | 10-4" | 87 | 10'-4"

[ -

é 5b2 14 | g-8" |14 | 88" | 14| 8-8" | 14 | g8-8" | 16 | 8-8" | 14| 8-8" | 32| 8-8" | 38| 8-8" | 22| 88" |30 8-8" | 28| 8-8" | 38| 8-8" | 28| 8-8" | 16| 8-8" | 16| 8-8" | ©

| s5b3 4 | 44" | 4 | 44| 4 | 44| 4| 44| 8| 44| 8| 44| 8 | 44| 12| 4-4" | 12| 4-4" | 12| 44" | 12| 44" | 20 | 44" | 20 | 4-4" | 20 | 4-4" | 20 | 44" &»7‘
<

1 3c 33| 2-1 37 | 2-1 39 | 2-1 43 | 21 51| 2'-1 51| 2'-1 51| 2-1 58 | 2'-1 63 | 21 70 | 2-1 71| 2-1 74 | 21" | 80 | 2'-1 81| 2-1" | 87 | 21 A D Beam - Data Deta”S
al 3d 47 | 57" | 51| 5-7" | 53 | 5-7" | 57 | 57" | 67 | 57" | 65| 5-7" | 83| 57" | 96 | 5-7" | 85 | 5-7" |100| 5-7" | 99 | 5-7" | 112| 5-7" |108| 5-7" | 97 | 5'-7" | 103| 5'-7" ¥
@ ) ) ¥
I ze 28 | 23" | 28| 23" | 28| 23" | 30| 23" [ 32| 23" [ 30| 2-3" | 30| 23" | 36 | 23" | 34| 23" [ 34| 23" [ 32| 2-3" | 36| 2-3" | 32| 23" [ 32| 23" | 32| 2-3" ﬁl'Jtdt'g‘Ezf'O”S are @::

5 Radius to @ bar.

E D = Pin diameter.

o
=
g FILE NO. ENGLISH DESIGN TEAM D Beams - LRFD Design Standard Sheet 4630 COUNTY PROJECT NUMBER SHEET NUMBER
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*1%" » 4 @ 9" = 3'-0" ) 10%" 5@ 1'-0" = 5'-0" 6 @ 1'-6" = 9'-0" ) 4b1, 3c, 3d
— ¢ Bearing ¢ Beam
| 4a1 |
|
‘ I
I
1} A a ‘
‘ I
| L2 \
‘ I
2-5b3 — 4/ | ‘
‘ I
‘ \
‘ I
‘ \
‘ I
‘ \
‘ I
‘ \
| ‘
‘ \
‘ I
‘ i
| | | L,
6" 3@9 =23 | 9% | 14 10" | 5b2, 3d L, Lg
” ‘ s Symmetrical About ¢ Beam
1%" "= 30"
5 8 @ 4%" = 30 1
6”;“ =10%" 35'-0" @ to @ Bearings o
- >l >
B 36'-0" End to End of Beam o
D35 Beam
™
O
<
s
©
£
9]
5]
%]
©
2
@
O
g :
X
= L 3 [AA 4b1
§ 18 _ ' 5b2 :\N
) 4al J 3¢ Ny
N Iy B Iy Ly
5 “y Area = 638.75 in.2 I\ x4
L = I — Iy _ . i
Y I % Vo = 24.37 in. v = Top Straight
9 :, . . _ _ Strands
< 6% | 7 |6k I = 214,974 in.
i - - »
(3]
H 5b3 at Ends
& ] Beam Section {
© NS .
5 ~ Propertles 2%" Clear Note: Bars 5b3 are to be
2 5 2 placed in pairs. Tie 5b3
3 = bars to 4b1 & 5b2.
< 7% 7%
N - 2l * Keep
Q <o AA Epoxy Coated Bars
) Y 3d 2 c
< Y Tl ©
o) - 3e 5|5
kel N V)‘LLD
9] ~ . .
2 Y / A
g i ‘ ST
= £ aF <y
bl . . . .
< Y Y \ / /
(V2] -
o) # 3/4”* :
3 10t ] 2] sl o] e |2
' > <> >
v 2" 2" .
2 “"D" Beam D35 Beam Details
™ . .
g Cross Section View A-A
oy
O}
T
1%
o
€
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(Sheet Number was Originally 4631).

*1%" 4 @ 9" = 3-0" 10%" 6 @ 1'-0" = 6'-0" 7 @ 1'-6" = 10'-6" ,4b1, 3¢, 3d

o > >l >l V‘
‘u—q Bearing . G Beam
» a «
|
‘ I
|
1 A - ‘
| [ |
| 2 |
i
2-5p3—~ /| ‘
‘ I
|
|
‘ I
|
|
‘ I
|
|
‘ I
|
|
| ‘
|
|
‘ I
‘ /
\
| | | =
6" 3@9" =2-3" R 14" 1'-0" | 5b2, 3d | Ly
<> >l — >l >l > 2 )
1% ‘ ’ 8 @ 4% = 3-0" ‘2 @ 51/L‘ 3@6" = 16" 3e Symmetrical About ¢ Beam
:‘,”J‘ Tetow 40-0" @ to @ Bearings o
i >
é} _ 41'-0" End to End of Beam -

D40 Beam

R
g 2 [AA 4b1
- I 5b2 =
4al I/T 3¢ W
Y
s [ S . Sy B
E “y Area = 638.75 in.? L)
© y J— i )
Y Y Vo = 24.37 in. v = Top straight
2 = . strands
" 6% | 70 | 6% I = 214,974 in.
o d d >
H 5b3 at Ends
& ) Beam Section {
© ~ H )
S ~ PI’OpertIeS 2%" Clear Note: Bars 5b3 are to be placed in
k= o ~ pairs. Tie 5b3 bars to 4bl & 5b2.
iel T
° <
< 7% 7Y%
< B
I * Keep
o elw
I v 3d 52 AA Epoxy Coated Bars
< A G| ©
o o 3e % ‘:7'_1
b N { N v
2 1 ¥ o
o ) : ) )
= £ aF <y
F . o . .
2 Y Y \ ) )
(V2] -
o) # 3/4”* :
= 1100 2 sl e ] e |2
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: e D40 B Detail
n 1]
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E Cross Section View A-A
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o
=
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. (Sheet Number was Originally 4632).

*11/2" _ 4 @ 9" = 3'-0" ) 101/2" ) 2 @ 1'-0" = 2'-0" ) 4 @ 1'-3" = 5'-0" 8 @ 1'-6" = 12'-0" ‘4b1, 3¢, 2-3d
‘u—CL Bearing G‘L peam
| 4al
‘ |
‘ I
|
1} A4 - ‘
| | |
| 2 ‘
2-503 — | ‘
A | ‘
‘ I
‘ \
‘ I
‘ \
‘ I
‘ \
‘ I
‘ \
| ‘
| \
‘ I
‘ |
\
| | | 2
6" 3@9"=2-3" | ¢ | 1 1-0" | 5h2, 3d Ll Lg
Lo b T . - Symmetrical About ¢ Beam
5 8 @ 4Y%" = 30 5 =
6”;“ =10% 45'-0" @ to @ Bearings N
-« e >>
_ 46'-0" End to End of Beam -

D45 Beam

Correction 08-09: Added Strands to the D45 Beam X-Section.

R
1-8" 2 [AA 4h1
4 r5b23 :\N
4al |/ c o~ v
Iy } Iy . ¥ N B
£ “y Area = 638.75 in.? X 1
© = — —| — i
© . Yy = 24.37 in. o Ttop sdtralght
. :, . strands
8 6% | 70 |6k 1 =214,974 in*
ol - - »
4] H 5b3 at Ends
& ] Beam Section {
— N . )
2 ~ PI’OpertIeS 2%" Clear Note: Bars 5b3 are to be placed in
2 o ~ pairs. Tie 5b3 bars to 4bl & 5b2.
3 &
2 7% 7"
?\j b o * Keep
N Y = § AA Epoxy Coated Bars
; A 3d ‘©| ©
g - 3e 5|5
S S Hhlo
9| ~ 4 N \A
g v / ;rk
0| A y
o) . R . . . o =
e [ee] m\<r L
0 ' ' L ) . o . 5
5 ok _
2 1-10 i EREFNEPEREENEP
‘ R LR L]
: 7 D45 Beam Detall
n 1]
e D" Beam eam betalls
m . .
g Cross Section View A-A
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%
o
=
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*1%" 4@ 9" = 3-0" 6@ 1-0" = 60" 1-4%"

10 @ 1'-6" = 15'-0"

,4b1, 3¢, 3d

A
Y
A
Y
A
Y
A

— ¢ Bearing
4al

]
¢ Beam

2-5b3 —~a

| | 0,
3@ 9" = 2'-3" 1 " 2 @ 1'-0" = 2'-0" | 5b2,|3d Ly
- - >l > =2 L2 3
Ln , ymmetrical About @ Beam
15" L 8 @ 4%" = 3-0" J‘ 6 @ 6" = 3-0" _|3e
T > >
‘6”;“ 50'-0" @ to ¢ Bearings N
- >l >
_ 51'-0" End to End of Beam -
D50 Beam
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2
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= L 3 [AA 4b1
§ 18 _ ' 5b2 :\N
) 4al J 3¢ Ny
s [ S . Sy B
E “y Area = 638.75 in.? x 3
© B P a )
Y A Vo = 24.37 in. u = Top straight
2 = . strands
< 6% | 7 |6k I = 214,974 in.
i -t -t >
(3]
H 5b3 at Ends
& ] Beam Section {
© = R )
5 ~ Propertles 2%" Clear Note: Bars 5b3 are to be placed in
2 5 2 pairs. Tie 5b3 bars to 4b1 & 5b2.
iel T
° <
< 7% 7%
A < " * Keep
g v E, é AA Epoxy Coated Bars
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€
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*1%" 4@ 9" = 3-0" 10%"

12 @ 1'-0" = 12'-0"

8 @ 1'-6" = 12'-0"

,4b1, 3¢, 3d

— ¢ Bearing
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(Sheet Number was Originally 4632).

*1%" 4@ 9" = 3-0" 10%"

4@ 1-0" = 40"

6@ 1-3" = 76"

10 @ 1'-6" = 15'-0"
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— ¢ Bearing
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G Beam
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Beam Section
Properties
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D60 Beam Details

Beams.dgn - 4632-D60 - This Sheet Issued 04-2024. Additional Sheet for Clarity.

FILE NO. | ENGLISH | DESIGN TEAM

"D" Beam - 60'-0" Span Standard Sheet 4632-D60 COUNTY

PROJECT NUMBER

SHEET NUMBER

3:49:03 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




*x1% 4@ 9" = 3-0" L 10%" 2@ 1-0" = 2-0" | 18 @ 16" = 27'-0" 1 4b1, 3¢, 3d
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(Sheet Number was Originally 4633).

*1%" _ 5@ 9" = 3'-9" 12 @ 1'-0" = 12'-0" 1-1%" ) 5@ 1'-3" = 6'-3" ) 11 @ 1'-6" = 16'-6" 9" “ 4b1, 3c, 3d
— ¢ Bearing
4al 2-5a2
@ } 2-6a3 ¢ Beam
I
| |
\»\\\-‘ Y | 4 Al ‘
\’\F‘ — |
—_ ) \\\\\
T ey S N gy U A 3'-5" Min. Lap
S N —
\ e i B S By i :
2-5b3—~ /| —_— & ‘
@3 \\‘. ——— © 5
\\\ |
‘ I g — \
‘ \\\ | |
\\\
\
! \\\2 |
‘ I |
| Q\ ‘
\ — |
—_— ‘
| "\"\"\
‘ —\-\—\ I
Y |
I \»\:¥ ‘
\ ] |
1
‘ |
44%;3“;%';4 3@9' =23 | 10%" e 8 @ 1-0" = 8-0" J1502,3d |, 4*6 Hold Down|_ 8-0" J
| - Point I
1%" L = 30" "= 26"
2 . 8 @ 4% 3'-0 5@ 6 2'-6 Symmetrical About ¢ Beam—»‘
é} ‘6-““ 800" @ to G Bearings o
I
B 81'-0" End to End of Beam L

D80 Beam

o
e 2 [AA 4h1
:\N i r5b23c :\N
m 4al ./ Ny
N A } A L Ly
E “y Area = 638.75 in.? A °° 4
© B P _ ) v —
O i o = 24.37 in. L °° r 222
o = . = 6a3
£ 6% | 70 |6k 1 =214,974 in* S
(o] - >
[J] ‘ [ bl o~
H 5b3 at Ends
& ) Beam Section 2 {
Esl X H 5 )
5 ~ Propertles ju 2%" Clear Note: Bars 5b3 are to be placed in
2 5 2 n pairs. Tie 5b3 bars to 4bl & 5b2.
3 : g
< —
< T T :
S - @ o  Deflected Strands
b v = *  Keep
g Y 3d 3¢ 2|lw A Dimensions at End of Beam
- NS S AN Epoxy Coated Bars
E "y v gl
=g =
2 N A Z o2 v s 2y?
: - v
g ® = RSy S e i M I
2 Y Y \ ) 3 <y \ ) :
5 %t & b ©
= *Lk o
3 10 2] |4 5@ Jar) |2
2 D8O B Detail
n 1]
(za D B eam eam etalls
m . .
Q Cross Section View A-A — .
. Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
©
g
£
g FILE NO. | ENGLISH | DESIGN TEAM "D" Beam - 80'-0" Span Standard Sheet 4633-D80 COUNTY PROJECT NUMBER SHEET NUMBER
3:49:07 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn



*1%"

_ 5@ 9" = 3'-9" 13 @ 1'-2" = 15'-2" 16 @ 1'-5" = 22'-8" ‘4b1, 3¢, 3d
I
F—CL Bearing ‘
@ | 4al 2-5a2 2-6a3 G Beam
| |
—_— # A4 ' '
— A |
—t—a vy
— T T 3'-5" Min. Lap ‘
‘ —_— —_— — -
I — — [ [ >
e R et S N |
2-5b3 — ! T e iy e e e |
@ 3" N\ 0
_
‘ I e iy s e ES |
| [ e S R S ®
— T 2\ & ‘
I
|
| — — |
| [ ——
‘ — |
| . |
e |
—
| — | |
| -\‘\ L ‘
| — = |
|
I Il
T
|
|
NHE \
4% 30| 7350 3@9" = 2-3" 11%" 7@ 192" = 8-2" | 5b2, 3d gG Hold Down | 8'-6" -
L Point
8 @ 4" = 3-0" -2 Symmetrical About ¢ Beam —»!
\
é) 6" | 85'-0" ¢ to @ Bearings
-« > >
B 86'-0" End to End of Beam L
D85 Beam
=
[sal
O
<
s
©
£
k=
5]
%]
©
2
[
O
g :
z = AA 4b1
2 1-8" ¥ [ .
o E [ &
% m 4al J Ny
o S L] . S 2. |
E “y Area = 638.75 in.? A °° 4
o = — ] _ ) v —
Y yp = 24.37 in. Y °° on 232
o = . = 6a3
£ 6% | 70 |6k 1 =214,974 in* S
(o] - >
[J] ‘ [ bl o~
H 5b3 at Ends
& ) Beam Section “ {
| ~ H c .
S ~ PI’OpertIeS ° 2%" Clear Note: Bars 5b3 are to be placed in
2 5 2 I pairs. Tie 5b3 bars to 4bl & 5b2.
3 s 3
< 7% 7% g
S - % o Deflected Strands
b v o *  Keep
g Y 3d 3¢ 2|lw A Dimensions at End of Beam
5l S / \ )( X o2 AN Epoxy Coated Bars
5 ~ o|c
2 Y ; S5
K] 4 }{ oo 5 Dy
< 5% = o o ofloofe s o .
2 Y 1 . ) . ( S— .
9 3k 5. -
= 441 4 ~ N ~ ~
E 1'-10" | 2'; ‘4 _ 5@2"“4L 3
n .
X n|yn
3 D" Beam D85 Beam Details
m . .
Q Cross Section View A-A — .
‘ Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
T
g
£
g FILE NO. | ENGLISH | DESIGN TEAM "D" Beam - 85'-0" Span Standard Sheet 4634-D85 COUNTY PROJECT NUMBER SHEET NUMBER
3:49:08 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




*1%" 5@ 9" = 3-9"

6@ 10" = 6'-0"

3@ 13" = 39"

22 @ 1'-5" = 31'-2"

A
Y
A

}4—@ Bearing

_8%" | 4ab1, 3¢,
" 3d

4al
| 2-5a2
‘ ¢ Beam
| |
| |
\‘\ik‘\ A4 14 ‘
T \-\’\\
—] LT 7T ] )
I o e ey e O iy N R & 35" Min. Lap ‘
| \\\\\\\\\ (@ ‘
2-5p3 —| e e S e e Uy e S N |
CERN I —— | |
| — — 2
— | T
| i — |
[ I S
‘ N P i e S Sy et S
| —_— |
— =< |
I
‘ I
‘ \
— |
\ |
*\Z\i\» |
‘ . I —— |
‘ T - I \
‘ | T o I \
\ | 1
NEN =G
4;/2;3‘“471/2"== 3@09' =23 | 10%" | 5@ 1-0" = 5'-0" J 1e1n 2er3y) 14| 6 3@ 1-5" =4-3" ,|5b2, 3d Hold Down 9'-0"
B | =2'-6" Point
1% 8 @ 4%" = 3-0" 6 @ 6" = 3'-0" Symmetrical About ¢ Beam —»
= 9"
é} ‘6”“‘ 90'-0" ¢ to @ Bearings L
R >
- 91'-0" End to End of Beam
D90 Beam
=
m
O
<
>
T
£
9
1S
%]
©
2
2
g :
z = AA 4b1
o 18" L [ .
o S [ &
9 ™ 4al J ~y
< [ S L . Sy, B
E “y Area = 638.75 in.? A °° 4
o = — _—— _ ) Y — Sao
- . yp = 24.37 in. 4 & on a
o = . = 7a3
: 6% | 70 |6k 1 =214,974 in* S
[J] ‘ [ bl o~
H 5b3 at Ends
& ) Beam Section ” {
5 & P ) ° .
5 ~ rOpertleS © 2%" Clear Note: Bars 5b3 are to be placed in
2 5 2 I pairs. Tie 5b3 bars to 4bl & 5b2.
3 e 5
< 74" 7% ¥
S - % o Deflected Strands
b v o *  Keep
g Y 3d 3¢ 2|lw A Dimensions at End of Beam
= Y / \ )( X S AN Epoxy Coated Bars
g ~ oS
2 Y ; S5
o) 4 1 ool L
- . i N e | PO
g’ v Y L J | ‘ S— ‘j
v b ~ R s
” # % ® & ~Nl ®
E o~ " " " " " o~
E 1-10" - 2"| 4] s5@2" |4 |2
8 .
2 "D" Beam D90 Beam Details
<
m . .
Q Cross Section View A-A — .
. Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
©
g
§ FILE NO. | ENGLISH | DESIGN TEAM "D" Beam - 900" Span Standard Sheet 4634-D90 COUNTY PROJECT NUMBER SHEET NUMBER

3:49:09 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




*1%" 5@ 9" = 3'-9" 2@ 1-0" = 2-0" 6@ 1-1%" = 6'-9" 26 @ 1'-4" = 34'-8" ,_8%" 4bl, 3c, 3d
}4—@ Bearing 4al ‘
@ | 2-6a2 2-8a3
‘ ¢ Beam
|
: |
\’\«L_‘\ 7 \4 \ ‘
7 T/ ‘\'\\\\
— T
T] ‘*‘\i\iz\\\ . B 4'-1" Min. Lap R i
| I ey e S R e R ) e \
2-503 —| 0 ~ 2 !
" I I —
CEN || |
! — | —
— T I L] ,
\ ] ] \
| |
‘ I
‘ \
‘ I
‘ \
_— ‘
| —
| e e —— N |
N |
7| ‘
‘ I [ —— |
| [ Nl I
N — |
|
T |
A TE | 3 @9t =2v3 | 108 | v | 10 ) 5@ 11 = 5 7% w0234 Ly | 78 Hold Down 96"
Point
8 @ 4" = 3-0" 4 @6" = Symmetrical About ¢ Beam —»!
é} ‘6”“‘ 95'-0" ¢ to @ Bearings -
-« > >>
- 96'-0" End to End of Beam o
D95 Beam
=
[sal
O
<
s
©
£
k=
5]
%]
©
2
[
O
£ -
z = AA 4b1
: . 3 A
g 1'-8 5 4 r5b2 N
& ® 4a1 J EN
= y
o i 1 L] i 4 |
E “y Area = 638.75 in.? A °° 4
o = —— ] _ ) v —
; I8 yp = 24.37 in. a 4 °° o g:§
: - 6% | 70 |6k 1 =214,974 in* S
[J] ‘ [ bl o~
H 5b3 at Ends
& ) Beam Section “ {
| ~ H c .
S ~ PI’OpertIeS ° 2%" Clear Note: Bars 5b3 are to be placed in
2 5 2 I pairs. Tie 5b3 bars to 4bl & 5b2.
3 e 5
< 7% 7% g
S - % o Deflected Strands
b v o *  Keep
g Y 3d 3¢ 2|lw A Dimensions at End of Beam
= Y / \ )( X S AN Epoxy Coated Bars
(3] ~ © E
2 v J =5
K] 4 }{ ool 5 Dy
— 5 N e o olooffs o
g’ y Y L ) . | C o olle s oo A |
) X o~ . o
A # 3 ® i ~l©
E o~ o~
= B 1-10" N 2" | | 9@2'=1-6" | |2"
n .
2 "D" Beam D95 Beam Details
<
m . .
Q Cross Section View A-A — .
‘ Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
T
g
£
g FILE NO. | ENGLISH | DESIGN TEAM "D" Beam - 95'-0" Span Standard Sheet 4634-D95 COUNTY PROJECT NUMBER SHEET NUMBER
3:49:10 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




*1%" 5@ 9" = 3-9" 4 @ 117" = 3-11%" 5@ 1-2" = 5'-10" 26 @ 1-5" = 36'-10" | 4b1, 3c, 3d
| . ‘
F—CL Bearing 4a1 >.6a2 ¢ Beam
@ | 2-8a3 |
‘ ]
‘ \
—rt ' g |
— AT : |
\‘\ —— —_— N " .
—_— [ g — ® 4'-1" Min. Lap |
| — ¢ : - A
2-5b3 —| | T e o |
o> bl e e — — |
I L]
‘ — — ] \
\\\ |
\
\ — \
I
‘ I
‘ \
‘ I
‘ L \
\_
\ | g | ‘
\_\ \<\> ‘
| ‘\<\ I ———
| | I T
| u |
I
I
| I
L] |
Yool au| 714m W o 7w I L .
4:/2=3‘ =7é= 3@9"=2-3 ==10/16 B 11% =5b2, 3d L6 L, 8 Hold E;O‘Wrt] 10'-0
1% | 3@3" | 8 @ 4% = 3-0" 4@ 5%'=1-11%" |3e 4 o .
> 9H=‘< > > Symmetrical About ¢ Beam —»
é} ‘6"“‘ 100'-0" @ to ¢ Bearings L
<> -
101'-0" End to End of Beam
D100 Beam
o
m
O
<
T
C
9
o
%]
()
2
5]
el
=
= B
~
- < AA 4b1
o 1-g" 2 ¥ [ 5b2 :
& RN Y [ 275 X
] m 4al ./ Ny
2 Y Y L Ty
o “y Area = 638.75 in.? A °° 4
(@] B — __— _ . y — 6
< i Vo = 24.37 in. Lo v 682
s = . = 8a3
3 A 1 =214,974 in* S
= b b v I
n H 5b3 at Ends
2 ) Beam Section u {
c ~ H < R
2 ~ Propertles o 2%" Clear Note: Bars 5b3 are to be placed in
S o ~ & pairs. Tie 5b3 bars to 4b1 & 5b2.
© T
< < 1 1 8
< ey 7%" 5
S = % o Deflected Strands
3 o » *  Keep
°© I 3d 52 A Dimensi d of
) 30 0|2 imensions at End of Beam
3 = o|© AN Epoxy Coated Bars
p] ~ |
2 y o [y Dy
n [} }{ cofe e e &~
@ S I e eloole s ©
& y v { J | . S NP ..,
2 wh ot ~
= 447 N Q
‘ P 1-10" N &2 | 9@2r=1-6" | |2
S - >l > <
> nE|n i
5 D" Beam D100 Beam Details
m . .
€ Cross Section View A-A — .
. Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
©
5
€
g FILE NO. | ENGLISH | DESIGN TEAM "D" Beam - 100-0" Span Standard Sheet 4635-D100 COUNTY PROJECT NUMBER SHEET NUMBER
3:49:10 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




*1% 5@ 9" = 3-9" | 2@1-0" =2-0" 3@ 1'-2" = 3-6" 3@ 1-2%" = 3-7%" 30 @ 1-4" = 40'-0" | 4b1, 3c, 3d
‘ ¢ Bearing 4al ¢ Beam
@ ‘ 2-6a2 2-8a3 |
I I
e = T A |
. L e S |
VA VA —_— I R o~
A7 1] N || o
ﬁ—_ — I 7 © 4'-1" Min. La ‘
I — |
| \\\\\\\\ N 2 [ P > |
] N
2-5h3 — T — ‘
@ 3" \L\\ I — —
| — \\ |
— |
— |
\ — \
I I
I I
I I
\ — \
—
| \_\>\ |
T \
| |
| I i T |
1 ) -\— L
I -\— Il
| |
] |
45130 7% 3@9" =2-3" | 10k 10" |5b2,|3d g L(;S Hold Down 10-6"
1% \ 3@3" \ 8 @ 4%" = 30" \ 4@6" =2-0" |3e 4 Point
gRamTTay 22 > > Symmetrical About G Beam
é} ‘6”“‘ 105'-0" @ to G Bearings L
T
_ 106'-0" End to End of Beam L
D105 Beam
o
[sal
O]
<
T
C
9
o
%]
©
=
5]
O
£
= B
~
- < [AA ap1
e 1-8 W -~ 5b2 -
) P | 3c N
9 m 4al J Ny
2 Y Y L Ty
o “y Area = 638.75 in.? A °° 4
‘;’ = e —— _ ) Y — 6a2
5 [ Yo = 24.37 in. 4 2 o
o . : a
3 A 1 =214,974 in* S
= b b v I
n H 5b3 at Ends
2 ) Beam Section u {
c ~ H < R
2 ~ Propertles o 2%" Clear Note: Bars 5b3 are to be placed in
5 Z ~ & pairs. Tie 5b3 bars to 4bl & 5b2.
5| ©
2 o ]
4 R 7% g
S - % o  Deflected Strands
3 v o ol *  Keep
S Y 3d 3e S ° A Dimensions at End of Beam
}g _\: / \ )( E j AN Epoxy Coated Bars
2 1 co ey e A
" 4 1 soffres| o
@ S I e e eooe s ©
% y Y L ) . | C o olle s s o ™Y
n 3/,# [ Y N
71 ® ~ ~
: L :
‘ B 1-10" N 2"| | 9@2"=16" | |2"
a - > >l
3 el i
5 D" Beam D105 Beam Details
m . .
Q Cross Section View A-A N .
‘ Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
T
&
€
g FILE NO. | ENGLISH | DESIGN TEAM "D" Beam - 105'-0" Span Standard Sheet 4635-D105 COUNTY PROJECT NUMBER SHEET NUMBER
3:49:11 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




Eﬁﬂj J D110 Beam Data
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cut with 0'-3" projections. S 28 | (ksi) | (ksi) | ZC | & | & |2 £ 0 | Release| Losses =12 =
Four bottom strands are to be cut n @] ) v
with 1'-0" projections which are e Steel Steel Steel
] Diaph Diaph i
to be shop bent as shown. The laphragm laphragm Diaphragm
remaining bottom strands are to @ @ D110 |110-0"|111'-0"| 6.5 7.5 |0.60"| 28 | 6 1446 | 21.2 | 2.74" 4.38" 2.68" 0.67" 7'-6" 36.9 18.2 1672
be cut off reasonably flush with
the concrete. ) ) ) Beam Notes:
D Deflections at mid-span due to weight of deck and ) ) o )
diaphragm. The deflections shown are for a deck (8.5") and These beams are designed for AASHTO live loads as indicated in
o 6" 6" | 6 o Typical at Ay haunch (1.0")weight of: 0.81 kips/ft. for 7'-6" beam spacing above table with an allowance of 20 Ibs. per square foot of roadway
both beam ends 2 and one steel diaphragm (0.285 kips) at G of span. for future wearing surface.

All PPC beams shall use high performance concrete (‘HPC') in
accordance with the Standard Specifications.

Hold down points for deflected strands may be moved toward ends
of beam a distance of 0.05 L maximum at producer's option.

All prestressing strands except lifting loop strands shall be 0.60 in.
nominal diameter (nominal steel area = 0.217 in.?) and conform to
ASTM A416 Grade 270 Low Relaxation Strands. Minimum strand
breaking strength shall be 58.6 kips.

Tops of beams are to be struck off level and finished as per
Materials 1.M.570.

Bearings shall be as detailed on other design sheets.

Beams to be used in bridges made continuous by the poured in
place deck, are to be at least 28 days old before the deck is placed
unless a shorter curing time is approved by the Bridge Engineer.

The portions of the prestressed beams that are to be embedded in
the abutment and pier diaphragms shall be roughened for a distance
of 10" from the beam end by sandblasting or other approved
methods to provide suitable bond between the beam and the
diaphragm in accordance with Article 2403.03, I, of the Standard
Specifications.

For different deck and diaphragm weights, deflections will be
directly proportional.

Strand Projection at Beam Ends When
Embedded in Concrete End Diaphragms @ Deflections due to the combined effect of creep due

to weight of deck and shrinkage of deck.
Total beam deflections at ¢ of span, Ap , due to weight
of deck and diaphragms for detailing purpose:
(A) Ap=A1 +AT for simple span.
(B) Ap=A1 +3,AT for end spans of continuous bridge.
(C) Ap=A1 +%AT for interior spans of continuous bridge.

1Y,"@ Extra
Strong Steel Pipe

Lifting Loops *ﬁ

©) Total initial prestress is based on 72.6% f's.
f's = 270 ksi. and As = 0.217 sq. in.

@ Calculated design cambers are based on multipliers
developed from research in Iowa.

Specifications:

Construction: Standard Specifications of the lowa
Department of Transportation, current series, with

\
4a1—

Revised 12-99.
Issued 02-92.

current applicable special provisions and supple- sh(ﬁ’LleE'enamScrae;e tgﬂtéesLnrgr:ek:Sid in length to compensate for elastic
) Liftin mental specifications. F ng, P h III gbll h i< <h in the "Lifti
3 A g ' w0 3 270k Design: AASHTO LRFD, Series of 2017 with Minor or transporting, the a“owa e overhang is shown in the "Lifting
3 P D /2 Modifications. Loop and Overhang Table". N
N location iﬁra”di Weided The Contractor shall assure the lateral stability of the D110 beam
= , Jrougn eac . during handling, transporting and erection by providing temporary
E # g'spihz'\‘fven‘/gftb:r”t Design Stresses: bracing as needed.
O} = . . .
S N threading. Alternate Design stresses for the following materials are to be . If the prehcasg panel AOptIOI’] |§”allowded agd used gordbrlddge defclk
9 lifting devices in accordance with AASHTO LRFD Bridge Design bormat#)n.,; eh |Ieabm St”(;l%fpsdw' needt(t) 'Ie exttehn |e:> an ttgp kange
z End of may be submitted Specifications Series of 2017. €am Tinish shall be modified as per details on the rFrecast Dec
g| beam —» for approval. (Typ. at Reinforcing steel in accordance with Section 5, Grade 60. Panel Sheet. , . .
€ each end of beam.) Concrete in accordance with Section 5. Minimum concrete f'c (at 28 days) and minimum f'ci at release are
E v Prestressing steel in accordance with Section 5, Grade 270. 'OCgtgﬁj ('jri‘a;:‘:tg SSZ?dsljztfe;—seb(;etsbnogteﬁwore than 5000 Ibs. each
9 — Lifting Loop And Overhang Table may be used in lieu of the a bars which run the full length of the
@ Beams Lifting Loops | # of Strands| Beam beam in the top ﬂangel.
5] - . Each End Per Loop Overhang (ft.) Holes must be cast in the web to accommodate the steel
2 Llftlng LOOp Detail D110 2 2 6'-3" 10.00' diaphragm attachments as detailed on the Steel Diaphragm Detail
0 Sheet.
O
5 Beam D]- 10 If sole plate is required for bearing, sole plate is to be set in forms
o when beam is cast and formed out below to exclude concrete as
0 detailed on the Bearing Sheet.
g Note: All mild reinforcing steel can be 15" 5b3 If stub abutments are used, all strands at the ends of beams at
= epoxy coated at Contractor's option stub abutments shall be cut off reasonably flush with the concrete.
5 AA 4b1 bars to be epoxy coated without modification to bar length or When expansion joints are used, concrete sealer shall be applied to
= N details at no additional cost to the State. 1T 3d the prestressed beam end sections. The sealing shall be in
2 Reinforcing 3% 7" B | | accordance with Materials .M. 570 (Fabricator Application) and 1.M.
:- Bar List / ~) ﬁj . \ T \ \ \ 491.12 (Contractor Application).
< Beam D110 N (2 D=1%" B 5 } i } _
<+ RN 11-71m = =
PN . /2 | SN 4b1
2 Bar|Shape| No. | Length i @ H N 1'-5%4" o G Sbp— - 7>’ 22 A T
g B gl 3 e - o % N
2 4al 2 | 266" o ; ; ;
g 6a2 4 39'-6" \//\ — %" Coil Ties (Minimum
S 8a3 2 40'-0" 1/n 9000 Ibs. Pull Out Capacity)
@ AA4D1 [ 5b2
2 AA |4b1 91 | 10'-4"
N 5b2 16 | s8-8 @# > ﬁﬁJ—F@'
I 5h3 20 | 4-a \’?— v
o N = . . .
= - - a3 | oy Coil Tie Detail - , -
5 3c 91| 241 =b3 ) ‘7\\ Part Section A-A Showing Placement D110 Beam - Data Details
= 3d 107 | 5'-7" @® Sy Number and exact location of coil H
s8] ~N
B 3e 32| 2.3 All dimensions are - 5 D ties to be as detailed on specific of St|rrUpS Near End of Beam
. out to out. © Dzl/z ) bridge design.
3] Radius to @ bar. 17"
g D = Pin diameter. 3d
g FILE NO. ENGLISH DESIGN TEAM | D Beams - LRFD Design - 110" Span - (Sheet 1 of 2) Standard Sheet 4636-D110s1 | COUNTY | PROJECT NUMBER SHEET NUMBER
3:49:12 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




*1%" 5@ 9" = 3'-9" 2 @ 11%"=1-11%" 6@ 1-2" = 7'-0" 32 @ 1-4" = 42'-8" | 4b1, 3¢, 3d
— ¢ Bearing 4al
@ ‘ 2-6a2 5.8a3 ?_ Beam
‘ I
\,q;‘\\ ’ 4 Y !
N Uy e A R Py e S = |
7 7 [ T —_— H
‘ \\ii\\:\\ o , » 4'-1" Min. Lap . \
I —— L] < - ‘
[ \
2-5b3 — I e — \
@ 3" \\*1\ I [ |
—— e ‘
e \
‘ I
‘ I
‘ I
—
‘ [ —\»\ |
I 1 i [ ——— |
T — nt [
— n I
‘ |
1zu ‘H 1zn 0o o ‘3 " 3/u 2 L A
i/z 3‘ 7/27‘ 3@9" =2-3 =‘10/ e 11% .| 5b2/3d 2 L6 Lsfs Hold DPO\'NZA 11'-0 J
omn
1% ‘ 3@3" ‘ 8 @ 4%" = 3-0" ‘ 4@ 5/4"=1-11%" |3e 4
> 9H=‘< >l > Symmetrical About ¢ Beam
é} 6" ‘ 110'-0" ¢ to ¢ Bearings
- e .
B 111'-0" End to End of Beam >
D110 Beam
o
m
O
<
T
=
5
G
%]
(]
H
9l
o]
€
=]
=2
E Y
2 N AA 4b1
ol 1-8" - ¥ [ 5h2 :
i r—ﬂ RN} [ 275 X
2 ™ 4al J ¢ Ny
& 7 S a2
O R . . o L
< “y Area = 638.75 in.? A °° 4
B — __— _ . v —
; I Yp = 24.37 in. o 4 °° o g:g
g - 6% | 70 |6k 1 =214,974 in* S
2 T > N 5b3 at End
- H a nas
z ) Beam Section u {
= I_’\N . c .
= ~ Propertles © 2%" Clear Note: Bars 5b3 are to be placed in
2 % = & pairs. Tie 5b3 bars to 4bl & 5b2.
. - ©
< < O
8 Bick 7" 5
‘; - = o Deflected Strands
S v a % o *  Keep
3 Y 3d 3¢ © E A Dimensions at End of Beam
§ H\: / \ )( ;,5,117; AA Epoxy Coated Bars
= 7}7 am . / =4
© A v o
g . - S D i Wl I
0 B y
n Y 1 . ) . Q S—
o
c L S Y
' \ " o~ " N \ " "
o - 1-10 > 2= :9@2 =16 > <2
S
o npn D110 Beam Details
2 D" Beam
€ Cross Section View A-A — .
. Note: Dimensions for the location of the deflected
= strands are at @ beam and end of beam.
©
5
€
g FILE NO. | ENGLISH | DESIGN TEAM "D" Beam - 110-0" Span - (Sheet 2 of 2) Standard Sheet 4636-D110s2 COUNTY PROJECT NUMBER SHEET NUMBER
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Issued 05-04.

Correction 12-13: Coil Tie Detail was Changed to Reflect the Distance Between Coil Tie Anchors Embedded % inch.

Revised 10-2024: Revised "At Release" and "After Losses" Camber Values for BTC85 to BTC115.

and BTCO95 (was 44).

Corrected Bar Quantities for 6b3 Bars to 40 bars on the following beams BTC90 (was 38),

Revised 04-2026: Corrected Bar Quantities for 6b3 Bars to 36 bars on the following beams, BTC70, BTC75, BTC80, BTC85 (all were 34).
Beams.dgn - 4700 - This Sheet Re-Issued 04-2024. Sheet Format Update.

1%

be placed

Standard Steel Pipe

Lifting loops shall

centerline of beam

on

Typical at each end of beam

Lifting Loop Detail

| Four %"@ grade 270 strands
threaded through each pipe sleeve
bent as shown after threading.
Alternate lifting devices may

be submitted for approval

(see Lifting Loop and Overhang
Table).

Lifting Loop And Overhang Table

Beams Lifting Loops # of Strands D Beam
Each End Per Loop Overhang (ft.)
BTC30-BTC45 1 4 2'-0" * %k
BTC50-BTC75 1 4 2'-0" kk
BTC80-BTC95 2 4 1'-3" 11
BTC100 2 4 3'-9" 12
BTC105 2 4 6'-3" 12
BTC110 2 4 8'-2" 12
BTC115 2 4 8'-3" 14

%% In accordance with Article 2407.03,

Lifting loops shall carry loads equally.

K of the Standard Specifications.

Specifications:

Construction: Standard Specifications of the lowa Department

De

of Transportation, current series, with current applicable
special provisions and supple-mental specifications.
sign: AASHTO LRFD, Series of 2017 with minor

modifications.

Al

ternate Bar Notes:

Alternate bars shown in Bent Bar Details may be used in lieu of

reinforcing bars shown in bar list.

be

No additional payment shall
made for use of alternate bars.

Note: All mild reinforcing steel can be epoxy coated at Contractor's

opti

on without modification to bar length or details at no additional

cost to the State.

diaphragm. The deflections shown are for a deck (8.5") and
haunch (1.5") weight of:
1.04 kips/ft. for 9'-3" beam spacing
1.01 kips/ft. for 9'-0%4" beam spacing
And one steel diaphragm (0.500 kips) at @ of span. For different
deck and diapragm weights, deflections will be directly proportional.

@ Deflections due to the combined effect of creep due to
weight of deck and shrinkage of deck.

Total beam deflections at @ of span, Ap , due to weight
of deck and diaphragms for detailing purpose:

(A) Ap=A; +A7 for simple span.

(B) Ap=A; +%A; for end spans of continuous bridge.

(C) Ap=A, +%A; for interior spans of continuous bridge.

BTC Beam Data

The top and bottom rows of the Concrete Number of 3 ) . Deflection (in.) Ap Permissible
deflected strands are to be cut %? % - Strength 8~ Strands © $4 S g Camber (in.) ® Immediate @ Time @ Maximum Spacing | v~ | 2 37
'-2" projecti i — c 5 ~ [ 2985 3% ; i 25| 835 | 5=3
\t/vowtgelsﬁoppL(;Jift;nzhvgcvllfhTahrs %Z_ﬂ BiTaCm g EQE % s o | . = P 3 |E % 2 8 2, (elastic) A; | (plastic) Ag HL-93 Loading > g ¢ >1 5% 2
L ) c o 2 Ci f'c S © = o] T ouX|l B¢ At After = € s c 0=
remaining top d_eflected strands / gn_—f S | (ksi) | (ksi) | = O © L s & S 5 |Release| Losses Steel Steel Steel = RGN g
are to be cut with 5" projections. n 5 - n & o = To Diaphragm Diaphragm ee ==

Six bottom strands are to be cut e Diaphragm
. . with 1'-6" projections which are H BTC30 30-0" | 31'-4" | 4.50 | 5.00 | 0.60" 8 — 340 — ] 0.09"]0.16" 0.02" — 9'-3" 113 | 56 1031
24 < - %2 to be shop bent as shown. The BTC35 35-0" | 36'-4" | 4.50 | 5.00 | 0.60" 8 340 — | o0.11"] 0.20" 0.05" — 9'-3" 13.1 | 65 1129
4 & remaining bottom strands are to BTC40 40'-0" | 414" | 4.50 | 5.00 | 0.60" 10 — 425 — 0.18" | 0.34" 0.08" 0.02" 9'-3" 149 | 7.4 1223
. A h be cut off reasonably flush with Typical at 6" BTC45 45'-0" | 46-4" | 4.50 | 5.00 | 0.60" | 10 — 425 — | 0.21"] 0.40" 0.13" 0.03" 9'-3" 16.7 | 8.2 1341
3 sps. at 6" the concrete. both beam ends BTC50 50'-0" | 51'-4" | 450 | 5.00 | 0.60" | 12 — 510 — | o0.31"] 0.58" 0.19" 0.05" 9'-3" 185 | 9.1 1441
BTC55 55'-0" | 56'-4" | 4.50 | 5.00 | 0.60" | 14 — 596 — | 042" ] 077" 0.28" 0.07" 9'-3" 20.3 | 10.0 1535
. . BTC60 60'-0" | 61'-4" | 4.50 | 5.00 | 0.60" | 14 — 596 — | 046" ] 0.85" 0.40" 0.10" 9'-3" 22.1 | 109 | 1656
Strand PrOJeCt|0n at Beam Ends When BTC65 65'-0" | 66'-4" | 5.00 | 6.00 | 0.60" | 14 2 681 | 11.5 | 0.54" | 1.00" 0.52" 0.13" 9'-3" 239 | 118 1753
i i BTC70 70-0" | 71'-4" | 5.00 | 6.00 | 0.60" [ 16 2 766 | 10.7 | 0.67" | 1.24" 0.69" 0.17" 9'-3" 257 | 12.7 1943
Embedded in Concrete End Dlaphragms BTC75 75'-0" | 76'-4" | 5.00 | 6.00 | 0.60" | 16 4 851 | 20.0 | 0.83" | 1.53" 0.91" 0.23" 9'-3" 275 | 13.6 | 2057
BTC80 80-0" | 81'-4" | 6.00 | 7.00 | 0.60" [ 20 4 1021 | 18.8 | 1.11" | 2.04" 1.11" 0.28" 9'-3" 293 | 145 | 2114
Desig n Stresses: BTC85 85'-0" | 86'-4" | 6.00 | 7.00 | 0.60" | 22 4 1106 | 17.7 | 1.31" | 2.43" 1.41" 0.35" 9'-3" 31.1 | 15.4 | 2232
BTC90 90-0" | 91'-4" | 6.00 | 7.00 | 0.60" | 24 6 1276 | 23.8 | 1.65" | 2.64" 1.77" 0.44" 9'-3" 329 | 16.2 | 2347
Design stresses for the following materials are to be in BTC95 | 95'-0"| 96'-4" | 6.50 | 7.50 | 0.60" | 28 6 1446 | 22.6 | 2.29" | 3.66" 2.13" 0.53" 9'-3" 347 | 17.1 | 2497
accordance with AASHTO LRFD Bridge Design BTC100 |100-0"101'-4"] 7.00 | 8.00 | 0.60" | 30 6 1531 | 215 | 2.56" | 4.09" 2.56" 0.64" 93" 365 | 18.0 | 2668
Specifications, Series of 2017. BTC105 |105-0"|106-4"| 7.50 | 8.50 | 0.60" | 34 3 1786 | 25.8 | 3.10" | 4.96" 3.04" 0.76" 9'-3" 383 | 18.9 | 2762
Reinforcing steel in accordance with Section 5, Grade 60. BTC110 |110'-0"|111'-4"| 7.50 | 9.00 | 0.60" 38 8 1957 | 24.6 | 3.62" | 5.78" 3.59" 0.90" 9'-3" 40.1 | 19.8 2828
Concrete in accordance with Section 5. @®| BTC115 [115'-0"|116'-4"| 7.50 | 9.50 | 0.60" | 40 10 | 2127 | 27.7 | 404" | 6.47" 4.16" 1.04" 9'-0%4" 419 | 20.7 | 2977

Prestressing steel in accordance with Section 5, Grade 270. D Deflections at mid-span due to weight of deck and

Beam Notes:

These beams are designed for AASHTO live loads as indicated
in above table with an allowance of 20 Ibs. per square foot of
roadway for future wearing surface.

All PPC beams shall use high performance concrete (‘HPC') in
accordance with the Standard Specifications.

Hold down points for deflected strands may be moved toward
ends of beam a distance of 0.05 L maximum at producer's option.

All prestressing strands except lifting loop strands shall be 0.60
in. nominal diameter (nominal steel area 0.217 in.?) and
conform to ASTM A416 Grade 270 Low Relaxation Strands.
Minimum strand breaking strength shall be 58.6 kips.

Tops of beams are to be struck off level and finished as per
Materials 1.M.570.

Bearings shall be as detailed on other design sheets.

Beams to be used in bridges made continuous by the poured in

Bent B Detail ®  Total initial prestress is based on 72.6% f's, f's= 270 ksi. place deck, are to be at least 28 days old before the deck is
en ar etalls and As= 0.217 in.2 placed unless a shorter curing time is approved by the Bridge
Number and exact location Note: All bar dimensions are out to out 311" 11%" Engineer. )
of coil tice to b a5 dotailed D = Pin diameter for bending IR B — 4" ! @  Requires a 4500 psi., 28 day compressive strength for cast- The portions of the prestressed beams that are to be
[ ) (unless otherwise shown) S in-place deck concrete. embedded in the abutment and pier diaphragms shall be
on specific bridge design. " N T - "
#4 Bar D= 2 4h1 Y ‘ o roughened for a distance of 10" from the beam end by
#5 Bar D= 2%" . v ® Includes partial length debonded strands, see individual sandblasting or other approved methods to provide suitable bond
#6 Bar D= 4%" o o 3l 4d1 v Beam Sheet for locations and details. between the beam and the diaphragm in accordance with Article
3% <> 57 O Yy ¥ 2403.03, 1, of the Standard Specifications.
'@ Coil O :‘fg 235 ®  Calculated design cambers are based on multipliers All beams are to be increased in length to compensate for
Ties (Min. “ 4e1 0 developed from research in Iowa. elastic shortening, creep and shrinkage.
9000 Ibs. . 11%" . . For transporting, the allowable overhang is shown in the "Lifting
: Pull Out o T Beam NOteS- (Cont|nued) Loop and Overhang Table".
[ " . — t:] -3 7 ‘ e
Li,‘ Capacity) - o \ /‘I\i/ If stub abutments are used, all strands at the ends of beams at The Contractor shall assure the lateral stability of the BTC100
™ e 1.0 stub abutments shall be cut off reasonably flush with the concrete. ~ to BTC115 beam during handling, transporting and erection by
Coil Tie Detail o S IS hn Minimum concrete f'c (at 28 days) and minimum f'ci at release providing temporary bracing as needed.
D=2%" 6" T: 173 are located in the BTC Beam Data Table above. Holes must be cast in the web to accommodate the steel
6 L—"»‘ Four 0.60 in. diameter strands stressed to not more than 5000 diaphragm attachments as detailed on the Steel Diaphragm Detail
AA 5b1 and 6b3 bars to be epoxy coated AAS b2 5b1 4d1 Ibs. each may be used in lieu of bars 5al and 5a2 in the top flange. Sheet
%k 6b3 and 6b4 bars to be used in pairs : . ) . . . . .
AA6b3 (Alternate) (ATternate) (Alternate) If sole plate is rgqmred for bearing, sole plate is to be set in
- - - forms when beam is cast and formed out below to exclude
Re|nf0rC|ng Bar List concrete as detailed on the Bearing Sheet.
Beam BTC30 BTC35 BTC40 BTC45 BTC50 BTC55 BTC60 BTC65 BTC70 BTC75 BTC80 BTC85 BTCO0 BTC95 BTC100 BTC105 BTC110 BTC115 | Beam V}’.hgnt eﬁﬁans'ontjo'ntsdage used, dconcrt‘?te se_?rger Shall.l be hall b
Bar Shape No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |[Length| No. |[Length| No. |Length| No. |Length| No. |[Length| Bar ianpgéecord%ncee V?ll{i:ehs I(/Ieastseerialselal\r;? 5e7n0 (Sng)l’ll(():gior Ae Sliecaalt?cgn)saand €
Sal 6 |31-1"| 6 |36-1"| 6 |41-1"| 12 |24-9"| 12 |27-3"| 12 |29-9"| 12 |32-3"| 12 | 34'-9"| 12 |37-3"| 12 | 39'-9"| 12 |24-0"| 12 | 26'-6"| 12 |29'-0"| 12 | 31'-6"| 12 | 34'-0"| 12 | 36'-6"| 12 | 39'-0"| 12 | 23'-2"| 5al TN PP
[.M.491.12 (Contractor Application).
5a2 — — — — — — — — — — — — — — — — — — — — 6 |40-0"| 6 |40-0"| 6 |40-0"| 6 |40-0"| 6 |40-0"| 6 |40-0"| 6 |40-0"| 12 | 40-0"| 5a2
AA | 5bl 19 | 92" | 23| 92" | 27| 92" [ 31| 92" | 35| 92" [ 39| 92" | 45| 92" | 49| 9'-2" | 57 | 92" [ 63 | 9'-2" | 61 | 9'-2" | 67 | 9'-2" | 69 | 9'-2" | 71| 9'-2" | 81| 9'-2" [ 85| 9'-2" | 89 | 9'-2" | 93 | 92" | 5b1 | AA
ANk | 6b3 32| 5-0" | 32| 5-0"| 32| 5-0"| 32| 5-0"|32]| 5-0"| 32| 5-0"| 32| 5-0"| 32| 5-0"| 36| 5-0"| 36 | 5-0"| 36 | 5-0" | 36 | 5-0" | 40 | 5'-0" | 40 | 5'-0" | 40 | 5'-0" | 40 | 5'-0" | 40 | 5'-0" | 40 | 5'-0" 6b3 | AAk
* 6b4 12 | 4-4" | 12 | 4-4" | 12 | 44" | 12 | 44" | 12 | 4-4" | 12 | 44" | 12 | 4-4" | 12 | 44" | 16 | 4-4" | 16 | 4-4" | 16 | 4-4" | 16 | 4-4" | 16 | 4-4" | 20 | 4-4" | 24 | 4-4" | 24 | 4-4" | 24 | 4-4" | 24 | 44" | 6b4 *
4cl 43 | 27" | 49| 27" [ 53| 27" [ 59 | 27" |67 | 27" | 71| 27" | 75| 2-7" | 81| 2-7" [ 85| 2-7" | 85| 2-7" [103| 2'-7" [105| 2'-7" [113] 2'-7" [127] 2'-7" [133] 2'-7" [139] 2-7" [145] 2'-7" [ 151| 27" | 4cl .
BTC Beam - Data Details
4d1 41 | 65" | 45| 65" | 49 | 65" | 53 | 65" | 57 | 65" | 61 | 65" | 67 | 65" | 71 | 65" | 79 | 6'-5" | 85 | 6'-5" | 83 | 65" | 89 | 65" | 93 | 65" | 95 | 6'-5" | 103| 6'-5" | 107 | 6'-5" | 111| 6'-5" | 115| 6'-5" | 4dl
4el 26 | 32" | 26| 32" | 26| 3-2"| 26| 32" | 26| 3-2"| 26| 3-2"|26| 3-2"|26| 3-2"|26|3-2"|26| 3-2"|26|3-2"|26| 32" |28 3-2"|26| 3-2"|26| 3-2"|26]| 3-2"|26]| 3-2"|26| 3-2"| 4el
4h1 6 | 80| 6 |80 |6 80 ]6]80]6]8-0]6]80]|680]6]80]|6)80]6]8-0]6]8-0]6]80]6]80|680]6]8-0]6]8-0"]6]80]6]8-0"] 4ahi
FILE NO. ENGLISH DESIGN TEAM Bulb Tee "C" Beam - 30-0" - 115-0" Spans Data Details Standard Sheet 4700 COUNTY PROJECT NUMBER SHEET NUMBER
3:49:14 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4701 - This Sheet Re-Issued 04-2024. Sheet Format Update.

; P Symmetrical About @ —

4c1—» %(‘L Bearing i‘ 5b1, 4c1, 4d1 LS =i=2 @ 16" = 3-0"; 4c1=i< o
1% 5@4%' | 5@6' =26 | 8  2@9 |, 2@10" | 2@13 =26"| 3@ 16" = 46" 5bl, 4cl, 4d1
= 1-10%" \ ‘ ‘ = 16" | =2-0"
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} <~ e+ 4d1
|
‘

!
L L 4
4d1, 4e1—J—J—H—J—J—J—J—J—J—J—>‘ 4el
gn

30'-0" @ to @ Bearings

B 31-4" End to End of Beam
> BTC30 B>

=d

Rl B

A
\

— AA 5b2
| : : 4
SE ~ 5al
O | — =
A ! e ﬂ\ in 15" 1%
: A\ : E .
| |%| R t cl. ‘LQ a.
| [ | - 4cl End of Beam | End of Beam
L — 1%6" Area = 691.8 in.2 -~ ——6 Lines
a |
‘ cl. ¥y = 20.74 i :
¢ of Beam 2" Top Yb . n.
5b1 . .
e = " )
Flange (Typ.) I = 178,971 in® Top Flange Longitudinal Bar Layout
Top View [he top flange beam Section A-A Beam Section
corners are ”O e (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Standard Sheet 4700.
2'-10" o o
, - > e < <— Location of four e < <— Location of four
= 13/ 13/
| L -17% . " 1% o - Typ. strands if used Typ. strands if used
- :\\3 U & 2 | Bwarliseu of 5al ‘T’ Bwarliseu of 5al
o v
‘ | ; , ‘
. K 4c1 5 5a1 4cl
Y AA 5b1 = AA Epoxy Coated Bars
:\N ]1%” 61/2" ]13/4” 5 < <4+— AA 6b3
B N < > 176 v
2 2 4% - < . fo“ 1" Cl. Min. +/4h]
" . = —_
s, RCH i B ad1 £8 ® (Typ.) 4d1
41— \ - g }
Ey ERY | H A =
- T AL / A
I [y 7y i ) " T ]
y ™~y y =} > Y . [ .
%" Fillet L#,l

696"

BTC Beam Cross Section A-A Section B-B View C-C BTC30 Beam Details
Section
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4702 - This Sheet Re-Issued 04-2024. Sheet Format Update.

; P Symmetrical About @ —»|

4cl—» %(‘L Bearing 5b1, 4cl, 4d1 9 3@ 196" = 4-6%"; 4cl

| »>le
14" 5@4%" 5@6" =2-6" | 8" 2@9'=1-6"
=1-10%" \

< I=‘< =‘<9H=
3@1-0"=3-0" | 2@1-3"=2-6"]_ ‘ 4 @ 1-6" = 6'-0"; 5b1, 4cl, 4d1 ‘ |

= P

A4

A

2-6b3 — T 4C1J

2-6b4—>—H

4hl S5bl1»——>—>>

<e—<—<——4(d1

L
S T NN L "
4d1, 4del 4el 4 -

8" ‘ 35'-0" @ to @ Bearings
T

B 36-4" End to End of Beam
> BTC35 B>

\
\

— AA 5b2
| : : /]
SE ~ 5al
O | — =
| |%| R cl. -G a.
| [ | - 4cl End of Beam | End of Beam
L — 1%6" Area = 691.8 in.2 -~ ——6 Lines
a |
‘ cl. ¥y = 20.74 i :
¢ of Beam 2" Top Yb . n.
5b1 . .
e = " )
Flange (Typ.) I = 178,971 in® Top Flange Longitudinal Bar Layout
Top View [he top flange beam Section A-A Beam Section
corners are ”O e (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Standard Sheet 4700.
210" 5 Py
, - > e < <— Location of four e < <— Location of four
= 13/ 13/
| L -17% . " 1% o - Typ. strands if used Typ. strands if used
- :\\3 U & 2 | Bwarliseu of 5al ‘T’ Bwarliseu of 5al
b . A
‘ | ; , ‘
. K 4c1 5 5a1 4cl
Y AA 5b1 = AA Epoxy Coated Bars
:\N ]1%” 61/2" ]13/4” 5 < <4+— AA 6b3
B N < > 176 v
2 2 4% - < . fo“ 1" Cl. Min. +/4h]
" . = —_
s, RCH i B ad1 £8 ® (Typ.) 4d1
41— \ - g }
Ey ERY | H A =
- T AL / A
I [y 7y i ) " T ]
y ™~y y =} > Y . [ .
%" Fillet L#,l

696"

BTC Beam Cross Section A-A Section B-B View C-C BTC35 Beam Details
Section
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Beams.dgn - 4703 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 05-04.

; P Symmetrical About @ —»|

4cl—» %(‘L Bearing ‘ 5b1, 4cl, 4d1 L9 3@ 146" = 4-6%"; 4cl

1% seal L 3@1-0" = 30 4 @ 1'6" = 6-0"; 5bl, 4cl, 4d1

=1-10%" !
[Sal @ ‘

A
Y

I=‘< =‘<9“=
5@ 6" = 26" 8" 2@9"=1-6" ‘ |

4@ 1-3" = 5-0"

A

2-6b3 — T 4c1j

2-6b4—>—H

4hl S5bl1»——»—>»

L
S )
4el 4 —

8" | 40'-0" @ To @ Bearings
T

< 41'-4" End To End Of Beam
> BTC40 B>

4d1, 4el

A4
\

— AA 5b2
| > — /S
SE ~ 5al
O | — =
- A e N 1% 1"
| |%| R cl. ‘LQ a.
| [ | - 4cl End of Beam | End of Beam
[ — 1%6" Area = 691.8 in.2 - —— 6 Lines
a |
‘ cl. ¥y = 20.74 i :
¢ of Beam 2" Top Yb . n.
5b1 . .
e :
Flange (Typ.) I = 178,971 in® Top Flange Longitudinal Bar Layout
Top View [he top flange beam Section A-A Beam Section
» (Alternate) :
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Standard Sheet 4700.
2'-10" o o
. ~ > > - <— Location of four > - <— Location of four
= 13/ 13/
| L -1% ol 1% o - Typ. strands if used Typ. strands if used
- :\\3 U & 2 | Bwarliseu of 5al ‘T’ Bwarliseu of 5al
o v
‘ | ; , ¥
[/ K 4cl 8 5al 4cl
Y AA 5b1 = AA Epoxy Coated Bars
5 11%" l6%"| 113%" e < <+<4—— AA 6b3
: ~ < > v
2 & 4%"| -, e Lk 1l Min. /‘W
v lae o - —
@y oy 2 4d1 £ ® 4d1
1 4 N\ = g ™ del
BN ERY | el =
o K z +- F v o
~ ® f Y z 9
8 <) < -
Yy ~vy y =y > y ..
%" Fillet L#,l
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BTC Beam Cross Section A-A Section B-B View C-C BTC40 Beam Details
Section
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4704 - This Sheet Re-Issued 04-2024. Sheet Format Update.

; P Symmetrical About @ —»|

4c1 —» ’4—@_ Bearing | 5b1, 4cl, 4d1 9 4 @ 1'-6" = 6'-0"; 4cl 9"

A
Y
A
\ A
A
A\

5@ 6" = 26" 8" 2@9"=1-6" L

A

11/2‘ 5@4%" L 4 @ 1'-0" = 4-0" 4@ 1-3"=5"-0" 5@ 16" = 7'-6"; 5b1, 4cl, 4d1

=1-10%" \ !
[Sal @

\4 u

4hl S5bl1»——»—>>

?
] 6J
ad1, 4e1aLJ—$J—J—J—J—J—J—J—J—J L—L—am 4

8| 45'-0" @ to @ Bearings
T

< 46'-4" End to End of Beam
> BTC45 B>

\
\

~ AA 5b2
| : : /]
SE ~ 5al
O | — =
S SR AN e "
| Iq\/l | Mg cl. 3'-5" Min. Lap ' L
I bt I VLL dcl End of Beam | End of Beam
L] e C 1%6" Area = 691.8 in.2 ‘ X 6 Lines
| [} _ . 5al 53l
@ of Beam—w 2" Top cl. b1 Yo = 20.74 in.
Flange (Typ) I = 178,971 in* Top Flange Longitudinal Bar Layout
Top View [he top flange beam Section A-A Beam Section
y (Alternate) .
chamfered 2" as shown Propert|es
at both ends of the beam. See Alternate Bar Note on
Standard Sheet 4700.
- e > e Location of f 2 Location of f
= 13 A > < ocation of four > < ocation of four
2. < 1% b e 1% - Typ. strands if used Typ. strands if used
LIS 7Y% 5 a ] % \;arllseu of 5a1 ﬂT» Lc;narllseu of 5al
- il . 2
f ‘ ¥ ¥
1 »
S v m\ﬁn 4c1 I 5al 4cl
— oV A 5b1 = A Epoxy Coated Bars
o 11%" |6%"| 11%" e < <+ AA 6b3
z N - > ‘ Y
o ~ 4%"| =, cu. b 1" Cl Min. /‘W
m " = =
s, O] a1 E)8 ® ad1
1 4 N\ = g ™ del
3 "ok & .
o K z +- i v o
~ ® I - ]
= PN 5 =
L B Y =1 > \ .
%" Fillet L#,l
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BTC Beam Cross Section A-A Section B-B View C-C BTC45 Beam Details
Section
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Beams.dgn - 4705 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 05-04.

; P Symmetrical About @ —»|

4c1 —> ’47(1_ Bearing | 5b1, 4cl, 4d1 9 6 @ 1'-6" = 9'-0"; 4cl 9"

A
\,

A
Y
A
\ A
A
A4

5@6"=26" | 8  3@9" =23 L 7 @ 1'-6" = 10'-6"; 5b1, 4cl, 4d1

A

11/2‘ 5@4%" L 4 @ 10" = 4-0" 3@ 1'-3" = 39"

—1-10%" ‘ ‘
[58] @

A4

4hl S5hl1»——>—>»

<et—<+——<——4d1

50'-0" ¢ to @ Bearings

< 51'-4" End to End of Beam
> BTC50 B>

\
\

~ AA 5b2
| : : /
SE ~ 5al
O~ =
—— s V7N e
| 1 R a. 35" Min. Lap |’ =
I bl I VLL dcl End of Beam | End of Beam
L] e C 1%6" Area = 691.8 in.2 ‘ X 6 Lines
| } al o . 5al | 5a1
@ of Beam—T 2" Top : b1 Yo = 20.74 in.
Flange (Typ) I = 178,971 in* Top Flange Longitudinal Bar Layout
Top View [he top flange beam Section A-A Beam Section
y (Alternate) .
chamfered 2" as shown Propert|es
at both ends of the beam. See Alternate Bar Note on
Standard Sheet 4700.
- e > e Location of f 2 Location of f
= 13 " 13/n > < ocation of four > < ocation of four
2. < 1% b e 1% - Typ. strands if used Typ. strands if used
-8 @ F in lieu of 5al in lieu of 5al
m |7 746" < o~ ’ bars :ﬂT» bars sal
- v AN
f o ¥ . ¥
[/ u;\ﬁ“ 4cl g 5al 4cl
— oV A 5b1 = A Epoxy Coated Bars
o 11%" |6%"| 11%" e < <+ AA 6b3
z N - > ‘ y
< N 4%"| =, . N 4h1
m " o ‘o e
£, BN N 4ad1 £l ® 4d1
1 4 N\ = 28 ™ del
3 "ok 33 .
o K z -+ o A o
~ ®
= > =
L B Y =y * )
%" Fillet— | 2-6" . N
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BTC Beam Cross Section A-A Section B-B View C-C BTC50 Beam Details
Section
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Beams.dgn - 4706 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 05-04.

; P Symmetrical About @ —»|

4c1 —> ’47(1_ Bearing | 5b1, 4cl, 4d1 9" 6 @ 1'-6" = 9'-0"; 4cl PEAN

A
A4
A

A
Y
A
A\

5@ 6" = 26" 8" 3@9" =2-3" 4 @ 10" = 4-0"

A

11/2.“ 5@4%4" L 5@ 1-3" = 6'-3" 7 @ 1'-6" = 10'-6"; 5b1, 4cl, 4d1

—1-10%" ‘ ‘
[Sal @

4hl S5b1»——>—>p

<et—<——<——4d]

55'-0" @ to @ Bearings

< 56'-4" End to End of Beam
& BTC55 B>

A
\

~ AA 5b2
| : : /
SE ~ 5al
O~ =
—— s V7N e
| 1 R a. 35" Min. Lap |’ =
I bl I VLL dcl End of Beam | End of Beam
L] e C 1%6" Area = 691.8 in.2 ‘ X 6 Lines
| } al o . 5al | 5a1
@ of Beam—T 2" Top : b1 Yo = 20.74 in.
Flange (Typ) I = 178,971 in* Top Flange Longitudinal Bar Layout
Top View [he top flange beam Section A-A Beam Section
y (Alternate) .
chamfered 2" as shown Propert|es
at both ends of the beam. See Alternate Bar Note on
Standard Sheet 4700.
- e > e Location of f 2 Location of f
= 13 " 13/n > < ocation of four > < ocation of four
2. < 1% b e 1% - Typ strands if used Typ. strands if used
-8 @ F in lieu of 5al in lieu of 5al
m |7 746" < o~ ’ bars :ﬂT» bars sal
- v AN
f o ¥ . ¥
[/ u;\ﬁ“ 4cl g 5al 4cl
— oV A 5b1 = A Epoxy Coated Bars
o 11%" |6%"| 11%" e < <+ AA 6b3
z N - > ‘ y
< N 4%"| =, . N 4h1
m " o ‘o e
£, BN N 4ad1 £l ® 4d1
1 4 N\ = 28 ™ del
3 "ok 33 .
o K z -+ o A o
~ ®
= > =
L B Y =y * )
%" Fillet— | 2-6" . N

696"

BTC Beam Cross Section A-A Section B-B View C-C BTC55 Beam Details
Section
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4707 - This Sheet Re-Issued 04-2024. Sheet Format Update.

@ .

Symmetrical About @ —»|

4c1 —»] ’47(1_ Bearing - 5b1, 4cl, 4d1 L9 5@ 1'6" = 7'-6"; 4cl 9"
11/2‘ 5@4%" L S@6"=2"6" 8" 3@9" =2-3" 8 @ 1'-0" = 8'-0" P 5@ 1'3" = 6'-3" ‘ 6 @ 1'-6" = 9'-0"; 5bl, 4cl, 4d1
=10k ] Il | Sa1 P
‘
|
|
} Y
'
2,6[)3——»—’—»—»—»—»—»—»—» 4C1J
2-6b4 —>——>——>
' 4hl 5h1-s—>—>p
i <e4—<—<——4d1
| °
| hd

oL |

S - :
4el

60'-0" @ to ¢ Bearings

61'-4" End to End of Beam

\
\

E
| g2
| =l
T T T T = (o2}
| |%| R
I w
| | | | v
[ Y —
i A
¢ of Beam—w 2" Top
Flange (Typ.)

Top View

The top flange beam
corners are to be
chamfered 2" as shown
at both ends of the beam.

T

ul

>
=

4cl
1%6"
Cl.

Section A-A
(Alternate)

See Alternate Bar Note on
Standard Sheet 4700.

BTC60

Area = 691.8 in.?
Y, = 20.74 in.
[ = 178,971 in.*

Beam Section

Properties

1%
Cl.

End of Beam

e

35" Min. Lap '

|

sa1t ;

%"

Cl.
End of Beam

—— 6 Lines

Top Flange Longitudinal Bar Layout

2'-10" o o
, - > e < <— Location of four e < Location of four
- T 13/
© 1% L% - Typ. strands if used Typ. strands if used
L:\\,’ :\;D N 7 ;1/ K " uff H in lieu of 5al ‘T‘ in lieu of 5al 531
= 16 ] bars B bars
- \ A /N
1 | ¥ f
i 4
. K 4c1 5 5a1 4cl
N2 14 AA 5b1 = AA Epoxy Coated bars
- e
< ]1%” 61/2" ]13/4” - < <4+— AA 6b3
. ~N < > 1%6 y
- 54 e R
2 ~ 4% \g ] cl. o 4h1
@y .6 oy 2 ad1 %% ® 4d1
Y IR = e o~y 4el
b - sls 1
ny B Vu o n»n 2
- A 'l < A~ . V. 2!
N - —
i o
A ~y Y — - > A
26" - =A
%" Fillet L—,l 2
O
BTC Beam Cross Section A-A Section B-B View C-C BTC60 Beam Details
Section
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4708 - This Sheet Re-Issued 04-2024. Sheet Format Update.

; P Symmetrical About @ —»|

4c1 —» ’4—@_ Bearing - 5b1, 4cl, 4d1 9" 6 @ 1'-6" = 9'-0"; 4cl 9"
|

\ A
A
\

11/2‘ 5@4%" 5@ 6" = 26" 8" 4 @ 9" = 3-0" 7@ 1-0" = 7-0" 6@ 1-3"=7-6" 7 @ 1'-6" = 10'-6"; 5b1, 4cl, 4d1

> - e > - -
=1-10%" | \ ! |
| [Sal ‘ %‘)
I
1 y ‘
| e 4cl 3-5" Typ
2-6b3 — ‘ T \
2-6b4 —>——fp——> .\J\ ‘
! 4hl R 2 ‘
| 5b1 \\\ ‘
-\,
! - 4d1 I — |
‘ >\-\ |
-X
: ' |
| ° |
| hd
o, 5] e
4d1, del 4el 6 Hold down | 6-6 -
point
8 |, 65'-0" @ to G Bearings
<l -

B 66'-4" End to End of Beam -
> BTC65 B>

— AA 5b2
| : : /]
SE ~ 5al
O | — =
Y R Z/NAE e g g
| |%| R a. 35" Min. Lap |’ =
I bl I VLL 4cl End of Beam ‘ End of Beam
Ll % r 1%6" Area = 691.8 in.? 1 ‘ g ——6 Lines
‘ ! cl Vo = 20.74 | o >l
" : = 74 in.
G of Beam—w 2" Top 5b1 Yo " . .
~Flange (Typ) I = 178,971 in, Top Flange Longitudinal Bar Layout
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Standard Sheet 4700.
2'-10" o o
7 - > > le < <— Location of four > - <— Location of four
= 13/ 13/
2l < -1% . < 1% . Typ. strands if used Typ. strands if used
= ke a = in lieu of 5al in lieu of 5al <
BB 76" ~ o 1 bars ﬂT» bars "
b . A
] 3 ¥ . ot ]
S W u;\im 4cl g 531 4cl 2
~y AA 5b1 - *Ud) o Deflected Strands
- < = A Dimensions at End of Beam
~ E7X PSP A < < 4—— AA 6b3 @
: 7\\1 411/4 672 1% »| Y 8 AA Epoxy Coated Bars
@ ~ 4%"| =, N 4h1
m " o~ % -
@y .6 = 2 o {1 ® 4d1
- 2N - - 5
= =1 = 5SS i
“ [ wn =
- T AL 8 / A
Y ® Iy - Ty -
y ~y y =} = r y
' " 2 ‘
%" Fillet— | 26 . N
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BTC Beam Cross Section A-A Section B-B View C-C BTC65 Beam Details

Section
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4709 - This Sheet Re-Issued 04-2024. Sheet Format Update.

; P Symmetrical About @ —»|
F*CL Bearing 5b1, 4cl, 4d1 9 3@ 1-6" = 46" 4cl 9"
dcl 2@2%"=5"%" . < sy > >le @ 1-6" = 47-6% 4c <>
2@4%"=9" ‘ ‘ \
1% a@3h | /?‘4 @ 6'=2'-0" | 8" | 7@9" =53 L 8 @ 10" = 8-0" L 9@ 1-3" = 113" 4@ 146" = 6-0" 5b1, 4cl, 4d1
I > \
|
|
| f |
I 14
ISaE N ] |
| T T 4cl 35" Typ
I
2:6b3 — > | \
276b4—>—>—’—>—> — |
ey — |
! 4hl 5hl1»—»—>> [
‘ I |
I
— \
! <4 <—<—4d1 [
\ | ‘
— |
‘ . |
\ hd
W 5] o
4d1, 4del 4el 8- Hold DOYVI’\ < 7'-0
Point
8 | 70'-0" @ to @ Bearings
- >l

< 71'-4" End to End of Beam
> BTC70 B>

— AA 5b2
| : : /]
SE ~ 5al
O | — =
—rhr— 4 N -
| | | | Mg cl. 3'-5" Min. Lap ' L
I Lo I VLL 4cl End of Beam ‘ End of Beam
L % - 1%6" Area = 691.8 in.2 g ‘ g ——6 Lines
| 4 al _ . 5al 5a1
Q¢ of Beam—w 2" Top : b1 Yo = 20.74 in. ) )
- .
Flange (Typ.) I = 178,971 in® Top Flange Longitudinal Bar Layout
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Standard Sheet 4700.
210" o o
, - > e < <— Location of four e < <— Location of four
= 13/ 13/
2l < -1% . < 1% . = Typ. strands if used Typ. strands if used
L:ﬂ '\;D Yo uff H in lieu of 5al in lieu of 5al <
= 176 . ] bars B bars ™
, — ] I o i
- - [
S W u;\im 4cl g 531 4cl 2
~y AA 5b1 - *Ud) o Deflected Strands
- < = A Dimensions at End of Beam
~ E7X PSP 0 < 4—— AA 6b3 @
: 7\\1 411/4 kel XS > q‘ 8 AA Epoxy Coated Bars
o ~ 4%"| =, b 1" Cl Min. 4hl
< B D
” o, L 6" | e 3 2la ® 4d1
o~ o
1 ) N\ - g e ™ del
BN F— Y = s
“ [ wn =
o ( RN : ; .
BN S _ Y —
y ~y y =y = “r y
W rilet " o 26" N
O
BTC Beam Cross Section A-A Section B-B View C-C BTC70 Beam Details
Section
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4710 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4711 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4712 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Revised 10-2024: Added one set of 6b3, 4d1, and 4el to each beam end and revised rebar spacing.
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Revised 10-2024: Added one set of 6b4 to each beam end and revised rebar spacing.

Issued 05-04.
Beams.dgn - 4714 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.
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Revision 10-07: 5b2 bar deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.
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Beams.dgn - 4716 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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Symmetrical About @ —»|
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Symmetrical About @ —»|
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%q Bearing
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Correction 12-13: Coil Tie Detail was changed to reflect the distance between Coil Tie Anchors embedded % inch.

Revised 10-2024: Revised "At Release" and "After Losses" Camber Values.
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The top and bottom rows of the
deflected strands are to be cut
with 1'-2" projections which are
to be shop bent as shown. The
remaining top deflected strands
are to be cut with 5" projections.
Six bottom strands are to be cut
with 1'-6" projections which are
to be shop bent as shown. The
remaining bottom strands are to
be cut off reasonably flush with
the concrete.

Y =

3 sps. at 6”A

Strand Projection at Beam
Embedded in Concrete End

1%'2
Standard Steel Pipe

=
—————
/;:ﬂ
@ ©
Typical at 6"

both beam ends

Ends When
Diaphragms
Number and exact location of coil

ties to be as detailed on specific
bridge design.

Lifting loops shall
be placed on
centerline of beam

Typical at each end of beam

Lifting Loop Detail

6"
Y%
%'@ Coil
Ties (Min.
=3 9000 Ibs.
; Pull Out
2'-5%" Capacity)

Coil Tie Detail

| T—— Four %"@ grade 270 strands

threaded through each pipe sleeve
bent as shown after threading.
Alternate lifting devices may

be submitted for approval

(see Lifting Loop and Overhang
Table).

Lifting Loop and Overhang Table

Beam Lifting Loops # of Strands D Beam
Each End Per Loop Overhang (ft.)
BTC120 2 4 8'-3" 14

Lifting loops shall carry loads equally.

Note: All mild reinforcing steel can be epoxy coated at Contractor's
option without modification to bar length or details at no additional

AA 5b1 and 6b3 bars to be epoxy coated
% 6b3 and 6b4 bars to be used in pairs

cost to the State.

BTC120 Beam Data
Concrete No. of A . _ Deflection (in.) Ap Permissible
E) —~ ) ® .
gg %3 Strength 2~ Strands © m\’ g w Camber {in.) ® Immediate @ Time @ Maximum Spacing v~ | 2 3
S| a_ [gR= 4G 8% (elastic) A, | (plastic) A £5 |93 |92
BTC et g | = g _ © 7 = g |msg/ 0% ! T HL-93 Loading 25| ¢ Tleg S
Beam s, | &2 fa fc | 52| o S |BoZ =Y | At | After =2 | §2 |03
ST 238 (ksi) | (ksi) | BO L = |e= 2 5 |Release| Losses| _ Oteel Steel Steel e
noel s ) v Diaphragm Diaphragm )

o Diaphragm

BTC120 120'-0"/121'-4"| 8.00 | 10.00 | 0.60" 44 10 2297 26.6 | 4.48" | 7.17" 4.77" 1.19" 8'-6" 43.7 21.7 3074
@ Deflections at mid-span due to weight of deck and Beam NOteS-

diaphragm. The deflections shown are for a deck (8.5") and
haunch (1.5") weight of:

0.96 kips/ft. for 8'-6" beam spacing and one steel diaphragm
(0.500 kips) at @ of span. For different deck and diapragm weights,
deflections will be directly proportional.

@ Deflections due to the combined effect of creep due to
weight of deck and shrinkage of deck.

Total beam deflections at ¢ of span, Ap , due to weight
of slab and diaphragms for detailing purpose:

(A) Ap=A; +Ag for simple span.
(B) Ap=A, +%A; for end spans of continuous bridge.
(C) Ap=A; +%N; for interior spans of continuous bridge.

3 Total initial prestress is based on 72.6% f's, f's= 270 ksi.
and As= 0.217 in.2.

@ Requires a 4500 psi., 28 day compressive strength for cast-
in-place deck concrete.

® Includes partial length debonded strands, see individual
Beam Sheet for locations and details.

® Calculated design cambers are based on multipliers
developed from research in lowa.

Design Stresses:

Design stresses for the following materials are to be in
accordance with AASHTO LRFD Bridge Design
Specifications, Series of 2017.

Reinforcing steel in accordance with Section 5, Grade 60.

Concrete in accordance with Section 5.

Prestressing steel in accordance with Section 5, Grade 270.

Specifications:

Construction: Standard Specifications of the lowa
Department of Transportation, current series, with
current applicable special provisions and supple-
mental specifications.

Design: AASHTO LRFD, Series of 2017 with minor

modifications.

These beams are designed for AASHTO live loads as indicated in
above table with an allowance of 20 Ibs. per square foot of roadway for
future wearing surface.

All PPC beams shall use high performance concrete (‘HPC') in
accordance with the Standard Specifications.

Hold down points for deflected strands may be moved toward ends
of beam a distance of 0.05 L maximum at producer's option.

All prestressing strands except lifting loop strands shall be 0.60 in.
nominal diameter (nominal steel area 0.217 in.?) and conform to
ASTM A416 Grade 270 Low Relaxation Strands. Minimum strand
breaking strength shall be 58.6 kips.

Tops of beams are to be struck off level and finished as per
Materials 1.M.570.

Bearings shall be as detailed on other design sheets.

Beams to be used in bridges made continuous by the poured in
place deck, are to be at least 28 days old before the deck is placed
unless a shorter curing time is approved by the Bridge Engineer.

The portions of the prestressed beams that are to be embedded in
the abutment and pier diaphragms shall be roughened for a distance of
10" from the beam end by sandblasting or other approved methods to
provide suitable bond between the beam and the diaphragm in
accordance with Article 2403.03, I, of the Standard Specifications.

All beams are to be increased in length to compensate for elastic
shortening, creep and shrinkage.

For transporting, the allowable overhang is shown in the "Lifting Loop
and Overhang Table".

The Contractor shall assure the lateral stability of the BTC120 beam
during handling, transporting and erection by providing temporary
bracing as needed.

Holes must be cast in the web to accommodate the steel diaphragm
attachments as detailed on the Steel Diaphragm Detail Sheet.

If sole plate is required for bearing, sole plate is to be set in forms
when beam is cast and formed out below to exclude concrete as
detailed on the Bearing Sheet.

If stub abutments are used, all strands at the ends of beams at stub
abutments shall be cut off reasonably flush with the concrete.

Minimum concrete f'c (at 28 days) and minimum f'ci at release are
located in the BTC Beam Data Table above.

Four 0.60 in. diameter strands stressed to not more than 5000 Ibs.
each may be used in lieu of bars 5al and 5a2 in the top flange.

When expansion joints are used, concrete sealer shall be applied to
the prestressed beam end sections. The sealing shall be in accordance
with Materials 1.M.570 (Fabricator Application) and 1.M.491.12 (Contractor
Application).

Reinforcing Bent Bar Details Alternate Bar Notes:
Bar List Note: All bar dimensions are out to out 3190 Alternate bars shown in Bent Bar Details may be used in lieu of
D = Pin diameter for bending fe——! reinforcing bars shown in bar list. No additional payment shall
Beam BTC120 (unless otherwise shown) W 0O be made for use of alternate bars.
Bar Shape No. Lqutt] #4 Bar D= 2" 4h 1
Sa; g ig-_gu #5 Bar D= 25"
5a - #6 Bar D= 4%" ; ; 2l
3%" @»1 2'-3%
AAl 5Sbl 97 9'-2" 6" ~ R _1( N
- . n ~
ank| 6b3 40 50" < . f 4el 1%
*| 6ba 24| a4 | D=2 37 5 s
¥ S Ry
4cl 157 2'-7" ™ () 10" ]
-~ N BTC120 Beam - Data Detalils
4d1 119 6'-5" O D=2%" 6"
- S — AA5b2 5b1 4d1
ah1 6 80" 6b4 AASb 1 AAG b3 (Alternate) (Alternate) (Alternate)
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; Symmetrical About @ —»|
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Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) X
chamfered 2" as shown Propertles
at both ends of the beam.
See Alternate Bar Note on
Standard Sheet 4719 (sheet 1).
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BTC Beam Cross Section A-A Section B-B View C-C BTC120 Beam Details
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Correction 12-13: Coil Tie Detail was Changed to Reflect the Distance Between Coil Tie Anchors Embedded % Inch.

Revised 10-2024: Revised "At Release" and "After Losses" Camber Values for BTD110 to BTD130.
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1%'0 BTD Beam Data
Standard Steel Pipe The top and bottom rows of the
deflected strands are to be cut — c . Number of - Deflection (in.) Ap o ol .
with 1'-2" projections which are e s2 € __ oncrete o Strands |5 | & Camber (in.) ® “ermissible B o -
Lifting loops shall to be shop bent as shown. The /ﬂ % 2t | §2 | stength | B7 2g_| 28 (i) Immediate ®  Time @ | Maximum Spacing | § | £z [ £ _2
be placed on remaining top deflected strands o 39 = g 27| = ° E = gl o > (elastic) Ay | (plastic) Ay ; g s ij %
. N s © = ~| o o
centerline of beam are to be cut with 5" projections. e < = 55 fici e g g 2 g g g =2 g At After HL-93 Loading 5 s § < n 9
Six bottom strands are to be cut H o0 &S 3~ ksi) | (ksiy | @ 5 T |F T L Release Losses Steel Steel = © =
with 1'-6" projections which are ’ ’ N 8] Diaphragm | Diaphragm Steel Diaphragm
A to be shop bent as shown. The — — - " - - - —
2 2 remaining bottom strands are o Typical at | |LBTDS0 | 500" | 51-4" | 4.50 | 5.00 | 0.60" | 12 | — | 510 | — 0.24 0.45 0.12 0.03 93 20.0 | 9.9 | 1585
4 R be cut off reasonably flush with both beam ends BTD55 55'-0" | 56'-4" | 450 | 5.00 | 0.60" 14 — 596 — 0.34" 0.63" 0.18" 0.04" 9'-3" 22.0 10.8 1696
> A - the concrete. BTD60 | 60'-0" | 61'-4" | 4.50 | 5.00 | 0.60" | 12 | 2 596 13.6 0.36" 0.67" 0.25" 0.06" 9'-3" 239 | 11.8 | 1803
3 sps. at 6" BTD65 | 65'-0" | 66'-4" | 4.50 | 5.00 | 0.60" | 14 | 2 681 12.6 0.47" 0.87" 0.35" 0.09" 9'-3" 259 | 12.8 | 1906
. . BTD70 | 70'-0" | 71'-4" | 450 | 5.00 | 0.60" | 14 | 2 681 11.3 0.49" 0.91" 0.46" 0.12" 9'-3" 27.8 | 13.7 | 2013
Strand Projection at Beam Ends When BTD75 | 750" | 76'4" | 5.00 | 6.00 | 0.60" | 16 | 2 | 766 | 10.5 | 0.62" 1.14" 0.58" 0.14" 93" 298 | 14.7 | 2082
: : BTD8O | 80'-0" | 814" | 5.00 | 6.00 | 0.60" | 18 | 2 851 9.9 0.78" 1.44" 0.74" 0.19" 93" 317 | 15.7 | 2207
Embedded In Concrete End Dlaphragms BTD85 85'-0" | 86'-4" | 5.00 | 6.00 | 0.60" 18 4 936 17.9 0.90" 1.66" 0.94" 0.24" 9'-3" 33.7 16.6 2311
BTD90 | 90'-0" | 91'4" | 550 | 6.50 | 0.60" | 20 | 4 | 1021 | 17.7 1.03" 1.91" 1.15" 0.29" 9'-3" 356 | 17.6 | 2470
| Four %"@ grade 270 strands BTD95 | 95'-0" | 96'-4" | 550 | 6.50 | 0.60" | 24 | 4 | 1191 | 16.8 1.38" 2.55" 1.42" 0.36" 9'-3" 37.6 | 18.6 | 2570
threaded through each pipe sleeve : . BTD100 | 100-0" | 101'-4"| 6.00 | 7.00 | 0.60" | 26 | 4 | 1276 | 16.0 1.57" 2.86" 1.70" 0.43" 9'-3" 39.5 | 19.5 | 2673
bent as shown after threading. DeS|gn StI’ESSGS. BTD105 | 105'-0" | 106'-4"| 6.00 | 7.00 | 0.60" | 28 | 6 1446 | 219 1.89" 3.03" 2.06" 0.52" 9'-3" 415 | 205 | 2795
@'temste,t't‘ft(;”? devices may Design stresses for the following materials are to be in BTD110 | 110-0" | 111-4"| 6.50 | 7.50 | 0.60" | 30 | 6 | 1531 | 20.9 | 2.34" 3.74" 2.43" 0.61" 9-3" 434 | 214 | 2976
(Seeesuug'ngemo"g :r’:gr%\i/aerhang accordance with AASHTO LRFD Bridge Design BTD115 | 115'-0" | 116-4"| 7.00 | 8.00 | 0.60" | 34 | 6 | 1701 | 20.3 2.75" 4.40" 2.83" 0.71" 9'-3" 45.4 | 22.4 | 3130
. Specifications For, Series of 2017. BTD120 | 120'-0" | 121'-4"| 7.00 | 8.00 | 0.60" | 36 | 8 1872 | 24.4 3.14" 5.03" 3.25" 0.81" 9'-3" 47.3 | 23.4 | 3265
Typical at each end of beam Table). . . . ; .
Reinforcing steel in accordance with Section 5, Grade 60. BTD125 | 125'-0" | 126'-4"| 7.50 | 8.50 | 0.60" | 38 | 10 | 2042 | 27.9 3.46" 5.53" 3.86" 0.97" 9'-3" 49.3 | 243 3440
1FEi i Concrete in accordance with Section 5. @| BTD130 | 130'-0" | 131'4"| 7.50 | 9.00 | 0.60" | 42 | 12 | 2297 | 30.6 4.04" 6.46" 4.43" 1.11" 9'-3" 512 | 253 | 3543
Llftlng LOOp Detail Prestressing steel in accordance with Section 5, Grade 270. _ _ _
— o . (o) Deflections at mid-span due to weight of deck and Beam Notes:
|_|ft|ng Loop And Overha ng Table SpeC|f|Cat|0ns: diaphragm. The deflections shown are for a deck (8.5") and o , o .
Titting Loops 7 of Strande Soam ] o haunch (1.5") weight of: These beams are designed for AASHTO live loads as indicated in
Beams Each End Per Loop D Overhang (ft.) Construction: Standard Specifications of the lowa . 1.04 kips/ft for 9'-3" beam spacing and one steel above table with an allowance of 20 Ibs. per square foot of roadway for
BTD50-BTDSO0 1 7 >0 *k Department of Transportation, current series, with diaphragm (0.500 kips) at G of span for BTD50 to BTD120, future wearing surface.
BTDS85-BTD90 > 2 > 0" oK current applicable special provisions and supple- and two steel diaphragms (0.500 kips) placed 20'-0", on either All PPC beams shall use high performance concrete ("HPC') in
BTD95 2 4 20" 10 ~ mental specifications. ] ) side, of the beam @ for BTD125 to BTD130. For different deck accordance with the Standard Specifications.
BTD100 2 4 39" 9 Design: AASHTO LRFD, Series of 2017 with minor and diapragm weights, deflections will be directly proportional. Hold down points for deflected strands may be moved toward ends of
BTD105 2 4 63" 11 modifications. beam a distance of 0.05 L maximum at producer's option.
BTD110 2 4 8'-2" 11 Alternate Bar NOteS' @ Deflections due to the combined effect of creep due to All prestressing strands except lifting loop strands shall be 0.60 in.
BTD115 2 4 83" 11 : weight of deck and shrinkage of deck. nominal diameter (nominal steel area = 0.217 in.?) and conform to
BTD120 2 4 9'-3" 14 /-\Iyernatle bars shown inl Bent Bar Details may be used in lieu of Total beam deflections at ¢ of span, Ay , due to weight  ASTM A416 Grade 270 Low Relaxation Strands. Minimum strand breaking
BTD125 2 4 9'-3" 14 reinforcing bars shown in bar list. No additional payment shall of deck and diaphragms for detailing purpose: strength shall be 58.6 kips.
BTD130 2 4 9-3 14 be made for use of alternate bars. (A) Dp=A, +A; for simple span. Tops of beams are to be struck off level and finished as per Materials
1.M.570.
3 ; ; ‘ . .
%% In accordance with Article 2407.03, K of Bent Bar Detail (B) Ap=A; +7Ar for end spans of continuous bridge. Bearings shall be as detailed on other design sheets. _
the Standard Specifications. (C) Ap=A; +%A; for interior spans of continuous bridge. Beams to be used in bridges made continuous by the poured in place
Note: All bar dimensions are out to out 311" 4 11%" deck, are to be at least 28 days old before the deck is placed unless a
Lifting loops shall carry loads equally. D = Pin diameter for bending i ©) Total initial prestress is based on 72.6% f's, f's= 270 ksi. shorter curi.ng time is approved by the Bridge Engineer. .
(unless otherwise shown) | (2 — i and As= 0217 in2 The portions of the prestressed beams that are to be embedded in
#4 Bar D= 2" 4h1 ‘ ©y ’ T the abutment and pier diaphragms shall be roughened for a distance of
Number and exact location of coil #5 Bar D= 2%" . ) o 10" from the beam end by sandblasting or other approved methods to
ties to be as detailed on specific #6 Bar D= 4%" 37 6" 21.3%n N 4d 1 # | @ Includes part|a| |EHgth debondgd strands, see individual provide suitable bond between the beam and the diaphragm in
bridge design. i s e e 227 3y | | Beam Sheets for locations and details. accordance with Article 2403.03, I, of the Standard Specifications.
A }46_.< 3 En—{ o 2 ol 0 ®  Calculated design cambers are based on multipliers All beams are to be increased in length to compensate for elastic
4el developed from research in lowa shortening, creep and shrinkage.
S R C 34n p : . ; . I
Yo Yo 117 For transporting, the allowable overhang is shown in the "Lifting Loop
WD Co 3% .| Beam Notes: (continued and Overhang Table". .
(Typ-) T/UZ‘ %AO," ' | /vj\i/ T ( ) The Contractor shall assure the lateral stability of the BTD110 to
ies (Min. () 10" When expansion joints are used, concrete sealer shall BTD130 beam during handling, transporting and erection by providing
gsl?oo'fts- % y o be applied to the prestressed beam end sections. The temporary bracing as needed.
2151 Capacity) o D=2%"- | ™ L sealing shall be in accordance with materials I.M.570 Holes must be cast in the web to accommodate the steel diaphragm
L——l 6" m o 1-7% (Fabricator Application) and 1.M.491.12 (Contractor Application). attachments as detailed on the Steel Diaphragm Detail Sheet.
. . . M Note: All mild reinforcing steel can be epoxy coated If sole plate is required for bearing, sole plate is to be set in forms
Coil Tie Detail 6b4 AA5D1 AAGD3 AASD2 5b1 4d1 at Contractor's option without modification to bar when beam is cast and formed out below to exclude concrete as
(Alternate) (Alternate) (Alternate) length or details at no additional cost to the State. detailed on the Bearing Sheet.
n " " If stub abutments are used, all strands at the ends of beams at stub
Relnforcmg Bar List abutments shall be cut off reasonably flush with the concrete.
Beam BTD50 BTD55 BTD60 BTD65 BTD70 BTD75 BTD80 BTD85 BTD90 BTD95 BTD100 BTD105 BTD110 BTD115 BTD120 BTD125 BTD130 |Beam Minimum concrete f'c (at 28 days) and minimum f'ci at release are
Bar | Shape | No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| No. | Length| Bar located in th? BTD Beam Data Table above.
5al 12 [27-3"| 12 [ 29-9" [ 12 | 32-3"| 12 | 349" | 12 | 37-3"[ 12 | 39-9" | 12 | 240" | 12 | 26'-6" | 12 | 29-0"| 12 | 31-6"| 12 | 34-0" | 12 | 36'-6" | 12 | 390" | 12 | 23'-2" | 12 | 25-8"| 12 | 282" | 12 | 30'-8" | 5al Four 0.60 in. diameter strands stressed to not more than 5000 Ibs.
5a2 _ _ _ _ _ _ _ _ _ _ _ _ 6 40'-0" 6 40'-0" 6 40'-0" 6 40'-0" 6 40'-0" 6 40'-0" 6 40'-0" 12 | 40'-0" 12 | 40'-0" 12 | 400" | 12 | 40-0" | 5a2 each may be used in lieu of bars 5al and 5a2 in the tOp flange.
AL | 5b1 35 | 10-8"| 39 | 108" | 43 | 10'-8" | 47 | 10'-8"| 51 | 10-8" | 53 | 10'-8" | 57 | 10'-8"| 61 | 10-8" | 67 | 10'-8"| 71 | 10'-8"| 75 | 10-8" | 81 | 10'-8" | 85 | 10'-8" | 91 | 10-8" [ 97 | 10'-8" [ 103 10'-8" | 107 | 10'-8" | 5b1 | AA
AMk| 6b3 32| 5-9" | 32| 59" | 32| 5-9"[32] 5-9" | 32] 59" | 32| 5-9"[32] 5-9" [ 32| 59" [ 36| 5-9" [ 36| 5-9" | 36| 59" | 36 | 5-9" [ 40 | 5-9" | 40 | 59" | 40 | 59" [ 40 | 5-9" | 40 | 5'-9" | 6b3 | An*
* | 6b4 16| 51" [ 16| 5-1" [ 16 | 5-1" | 16| 51" | 16 | 5-1" | 16 | 5-1" | 16| 5-1" | 16 | 51" | 16 | 51" | 16 | 5-1" | 16 | 5-1" | 16 | 51" [ 20| 5-1" [ 20 | 5-1" | 20 | 5-1" | 24 | 51" | 24 | 5-1" | 6b4 | *
4c1 67 | 2-7" | 73| 27" | 81| 2-7" [ 87| 2-7" | 95| 27" | 99 | 27" [105] 2-7" [111| 2'-7" [119| 2'-7" [123] 27" | 129 2'-7" [135] 27" [141] 2-7" | 147| 2'-7" [153| 27" [165| 2'-7" | 171 2'-7" | 4cl .
AR 5b1 and 6b3 BTD Beam - Data Details
4d1 59 | 6-5" | 63| 65" | 67 | 65" | 71| 6'-5" | 75| 6'-5" | 77 | 6'-5" | 81 | 65" | 85| 6-5" [ 89 | 6-5" | 93 | 6-5" [ 97 | 65" [103| 6'-5" |107| 6'-5" |113| 6'-5" [119] 65" | 125] 6'-5" [129] 65" | 4d1 |pars to be
epoxy coated
del 30| 32" [ 30 3-2"[30] 3-2"[30] 32" |30 32" [30] 3-2"|30] 32" |30 3-2" [ 28] 3-2" | 28| 32" | 28| 3-2" [ 28| 3-2" | 28| 32" [ 28| 3-2" |28 3-2" |28 3-2" |28 3-2" | 4el |% 6b3 and 6b4
bars to be used
4h1 6 | 80| 6|80 ]|6]|80]|6|80][6]|80]6) 806 80]|6]80]|6]|80]|6]|80]6]|80 |6 80 |6 8-0]6]80" 680" |6 8-00]6[8-0"]4nl]inpairs
FILE NO. ENGLISH DESIGN TEAM Bulb Tee "D" Beams - 500" - 130'-0" Spans Data Details Standard Sheet 4730 COUNTY PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4731 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 05-04

; P Symmetrical About @ —~

4c] —» @ Bearing < 5b1, 4cl, 4d1 i 9" ’i‘ 6 @ 1'-6" = 9'-0"; 4cl ﬁ‘ 9“7
11/2"7 3“'4 5@4Y%" - 5:“ 6 @ 6" = 3'-0" V“Z@Q”=l'76:‘4 3@ 1'-0" = 3-0" e 4 @ 1'-3" = 5'-0" -l 7 @ 1'-6" = 10'-6"; 5b1, 4cl, 4d1 _
I :1'_101/2" | | | ‘ ‘
‘ sal ‘ @ ‘
| [ \
i Y
| ter BT PR
|
2-6b3 — |
2-6b4 - > > 5h1—— ‘
" I
‘ 4h1 ‘
; I
‘ “t+—<—<4d1 ‘
I I
| . \
! hd ;
TN 6 |
4d1, 4el 4el 6— !
‘8"“‘ 50'-0" @ to ¢ Bearings ‘ -
> >>

@ § 514" End to End of Beam
BTD50 B>

20| 4 6| 6" | 6 |4"| | 2*

. AA 502
| : ' /s
ol ~ S5al —
Cle ANAE
; | A‘Q | | L8 %" LQ %"
| [ | z 4cl cl. 35" Min. Lap ' .
L1 174 v End of Beam ‘ End of Beam
T A 5, —— 6 Lines
@ of Beam—j 2" Top e 8.8 in? 5214 | sa1-4
Area = 748.8 in.
Flange (Typ.) cl. . .
5b1 %o = 24.64 in. Top Flange Longitudinal Bar Layout
I = 285,860 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) X
chamfered 2" as shown See Alt te Bar Not Propertles
at both ends of the beam. ee ernate bar INote on
Standard Sheet 4730.
o _ o _
R > - <— |ocation of four > - <— |Location of four
P Typ. strands if used Typ. strands if used
i \2 e in lieu of 5al in lieu of 5a1l
s = bars = bars
— n
) X
K 5al 4cl AA Epoxy Coated Bars
&
- & <4+—— AA 6b3
= 1% |e%r| 113 e = 1" Cl. Min.
- = < Typ.
5 = 4% ' (Typ.)
6" o ] ok 4h1
Ro, anigllis N L 4d1
1 YR ‘ LS s ~y 4el
o =k 7 N
nf— ol S 1 A
X o =
Y ~y Y =y - y
%" Fillet L 216" .- N

63/16“

) . . BTD50 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C

Section

FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "D" Beam - 50'-0" Span | Standard Sheet 4731 | COUNTY | PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4732 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 05-04

; P Symmetrical About @ —»

4c1 —» Q¢ Bearing < 5b1, 4cl, 4d1 i< 9" ’r 7 @ 1'-6" = 10'-6"; 4cl "‘9“'
1%" 3 5@415" N 6 @ 6" = 3'-0" 2@9"=1'-6", 4 @ 1-0" = 40" L 4 @ 1-3" = 5"-0" B 8 @ 1'-6" = 12'-0"; 5b1, 4cl, 4d1 N
I :1'_101/2" | | | ‘
‘ sal ‘ @ ‘
| [ |
T A2 1}
J I
| 4c1 35" Typ.
I
2-6b3 — |
276b44>—4—>—> 5b1 -—»—»—>> ‘
t I
‘ 4h1 ‘
I I
‘ <t<+—<+——4d1 ‘
I I
| . \
! hd h
TN . |
4d1, 4el 4el 6— |
‘8"“‘ 55'-0" @ to @ Bearings ‘ -
>l -

@ D 56'-4" End to End of Beam —
BTD55 »

_ /AA 5b2
S
‘ a5 | OONCE
o= i
i - -
| [ | £ 4cl cl. 3'-5" Min. Lap a.
' J —7 End of Beam | End of Beam
T A 5, —— 6 Lines
@ of Beam —» # 2" Top s 5514‘ ; SalJA
| Flange (Typ.) cl. Area = 748.8 in* . .
5b1 %o = 24.64 in. Top Flange Longitudinal Bar Layout
I = 285,860 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) X
chamfered 2" as shown See Alternate Bar Note oh Propertles
at both ends of the beam.
Standard Sheet 4730.
u _ u _
R > - <— |ocation of four > - <— |Location of four
2. Typ. strands if used Typ. strands if used
;:,’ \E e | in lieu of 5al in lieu of 5al
= = bars = bars
— n n
t ¥ ¥
K 4cl 5al 4cl AA Epoxy Coated Bars
&
: +—— AA 5b1 s l«4— AA 6b3
= 1% |e%r| 113 e = 1" Cl. Min.
: n S Typ.
5 2 4% ' (Typ.)
6" | B oA 4h1
2o, gnnalloy N L 4d1
1 YR ‘ LS s ~y 4el
o F 7 -
ot ol S / A
Y 3 4
Yy =~y 4 =y > y
o rilet— o 26" ]
=]
: ) _ BTD55 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "D" Beam - 55-0" Span | Standard Sheet 4732 | COUNTY | PROJECT NUMBER SHEET NUMBER
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Total 4cl bar quantity is shown as 81 bars.

Revised 04-2026: Corrected detailing error showing 4th 6b4 bar from end of beam drawn extending through top of beam, as well as an additional 4c1 bar drawn next to this bar.

Beams.dgn - 4733 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 05-04

4c1 —» @ Bearing 5b1, 4cl, 4d1 9" 9 @ 1'-6" = 13'-6"; 4cl 9"

Iy
A
A\
A
A

; P Symmetrical About @ —»

6 @ 6" = 3'-0" ) 4 @ 9" = 3'-0" 2 @ 1'-0" 4 @ 1-3" = 5-0" 10 @ 1'-6" = 15'-0"; 5b1, 4cl1, 4d1

i + LR

ll/zu 3“.‘ 5 @ 416n ‘5"
F _110%n
I

\
T L i}
\y\\ 4C1J 3‘-5"‘Typ.
|
\ N \
2-6b3 —— w
2664 —— > Shl—s—e> ‘
2
i 4h1 i
I I
‘ < e—<——4dl ‘
I I
| - |
| ; B |
\

60'-0" @ to @ Bearings

@ ) 61'-4" End to End of Beam -
BTD60 >

A
\
\

‘ Point
T

_ AA 5b2
| : : /s
Q= o~ S5al —
A, P \m/ ﬂ\ 0 1% L .
: N : - g o .
I N [ A S e 1%
| [ | w 4cl cl. 3'-5" Min. Lap a.
L1 174 v End of Beam ‘ End of Beam
‘ ) S5 ——6 Lines
@ of Beam —» 2" Top s 5314‘ ; SalJA
‘ 'Flange (Typ.) Cl. Area = 748.8 in.? . .
5b1 %o = 24.64 in. Top Flange Longitudinal Bar Layout
I = 285,860 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) X
chamfered 2" as shown See Alt te Bar Not Propertles
at both ends of the beam. ee ernate bar INote on
Standard Sheet 4730.
o _ o _
R > - <— |ocation of four > - <— |Location of four
P Typ. strands if used Typ. strands if used
e \E . 1 in lieu of 5al in lieu of 5al d
ot = bars = bars <
— n n
f ¥ ¥
K 4cl 5al 4cl 3 o Deflected Strands
” g A Dimensions at End of Beam
4 . = AN E Coated B
. AA 5b1 s e+ AA 6b3 2 poxy Coated Bars
= 11%" |6%| 11%" e = 1" Cl. Min.
- - < Typ.
i’ Y 4% ' (Typ.)
‘ 6" :\2 ] ‘:QA 4h1
‘P@, - | o \2 o 4d1
y IS o
B YR ‘ LS £ 5 o~y del
Sy 1 @ = o
y 3 L A -
- ol S 5 / A
Y S o -
y ~y y =y R > y
%" Fillet L 4,12"6” e ~ 2';‘ 44 s
©o T
. . . BTD60 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "D" Beam - 60'-0" Span | Standard Sheet 4733 | COUNTY | PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4734 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 05-04

5b1, 4cl, 4d1 9" 10 @ 1'-6" = 15'-0"; 4cl 9"

; P Symmetrical About @ —»

4c1—» ¢ Bearing < e ’i‘ ’i‘ -
15 3" 5@4%" 5" 6 @ 6" = 3-0" ‘ 4@ 9" = 3-0" _ 3@1-0"=3-0" 4 @ 1-3" = 5'-0" L 11 @ 1'-6" = 16'-6"; 5b1, 4cl, 4d1 N
T =110% 7 o T T g .

»
\;\\\\ 4c1j 35" Typ.

\
2-6b3 — !
26b4—>— b > > |

\

2

‘ 4h1 5h1 ——s—b \\ ‘
| — |
I | I
| <t 4d1 \'\. |
| \\ |
r : f
I | 5] - |
4d1, 4el del 6 Hold Down |, 66 -
Point i

8" ‘ 65'-0" @ to ¢ Bearings
T

_ 66'-4" End to End of Beam -

BTD65

\
\

o

_ AA 5b2
| : ’ /s
Q= o~ S5al —
Cle AANA
; | A‘Q | | L8 %" LQ %"
| [ | r_u‘-) 4cl Cl. 3'-5" Min. Lap .
1| | 174 v End of Beam ‘ End of Beam
T A 5 —— 6 Lines
6" i
G of Beam—»i 2" Top 1%s 08 in2 5a14A | 5314A
< Area = 748.8 in.
Flange (Typ.) Cl. . '
5b1 %o = 24.64 in. Top Flange Longitudinal Bar Layout
I = 285,860 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) X
chamfered 2" as shown See Alt te Bar Not Propertles
at both ends of the beam. ee ernate bar INote on
Standard Sheet 4730.
o _ o _
R > - <— Location of four > - <— Location of four
P Typ. strands if used Typ. strands if used
A \E e | in lieu of 5al in lieu of 5al <
= = bars = bars ~
— n n
f ¥ ¥
K 4cl 5al 4cl 3 o Deflected Strands
” g A Dimensions at End of Beam
14 = = AA E Coated B
. AA 5b1 s e+ AA 6b3 2 poxy Coated Bars
5 1% [6%| 113 e = 1" Cl. Min.
- - < Typ.
g & 4% ' (Typ.)
‘ 6" :\2 ] ‘:QA 4h1
@@, - | o \2 o 4d1
y IS o
B YR ‘ LS £ 5 o~y del
Y 1 9 = A
v B v = n :
o @l 4L e 3 v o
Y 2 a B
y ~y y =y E > )
%" Fillet L 2-6" ,l = ~ 2| |a'lar s@2t arlar] | 2 ®
©o T = T

oo _ . BTD65 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C

Section

FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "D" Beam - 65'-0" Span | Standard Sheet 4734 | COUNTY | PROJECT NUMBER SHEET NUMBER
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top. Alternate Section A-A Added.

Issued 05-04.
Beams.dgn - 4735 - This Sheet Re-Issued 04-2024. Sheet Format Update.

4c1 —»] @ Bearing | 5b1, 4cl, 4d1 9" 12 @ 1'-6" = 18'-0"; 4cl 9"

A
A\
A

; P Symmetrical About @ —~

9 @ 1'-0" = 9'-0" 13 @ 1'-6" = 19'-6"; 5b1, 4cl, 4d1

e [Sal ‘ @ ‘ |

] .4 |

\Y\\\ 4C1J 35" Typ.

1%

5@4%" 5., 6@6" =30
:1'-101/2”

\
2-6b3 — !
\
2604 > 501> \2J\ I e |
| \\ |
‘ 4h1 — \
\
| | |
| <t 4d1 T |
1 T |
| . |
I 8 or ‘
4d1, 4e1—J—J—»LJ—J—J—J—J—J—J—J—J—J del 6 — Hold Down e 7'-0 -
\

70'-0" @ to @ Bearings

@ D 71-4" End to End of Beam -
BTD70 @

\
\

‘ Point
T

_ AA 5b2
o
\ 2|2 a 5% /
e~ in
; ; /‘\/ ; ; S Gé\ ! $ 1]/2" qu:_ 11/2”
| [ | z 4cl cl. 35" Min. Lap ' .
1| | 174 v End of Beam ‘ End of Beam
T A 5 —— 6 Lines
6" i
@ of Beam —» 2" Top e o 5514‘ | SalJA
| ~Flange (Typ.) cl. . Area = 748.8 in. . £l L tudi | B L N
G = 2464 in op Flange Longitudinal Bar Layou
I = 285,860 in.*
Top View [he top flange beam Section A-A Beam Section
chamfered 2 as shown (Alternate) Properties
at both ends of the beam See Alternate Bar Note on
' Standard Sheet 4730.
o _ o _
- > - <— Location of four > - <— Location of four
P Typ. strands if used Typ. strands if used
s \E . 1 in lieu of 5al in lieu of 5al a
= = bars = bars ~
A f
4 acl Sal /\ekl 3 o Deflected Strands
" g A Dimensions at End of Beam
S = AN Epoxy Coated Bars
= 0 <+<4+—— AA 6b3 8
5 1% [6%| 113 e = 1" Cl. Min.
- - < Typ.
g & 4% ' (Typ.)
‘ 6" zo ‘:QA /4h]
R | o o kel <o 4d1
S 2 B @ SC
1 Y/ ‘ LS Pl 25 ~y 4el
a ok 5|2 33 A
" o e 83 , A
Y 2 v . Y =) B I
\ ~y y i pa— ole ole Pa— > L e es P—
%" Fillet L 26 ,l i = 2‘;‘ 4'| 6" | M 6" |4 “2” o
©o I

w;T‘ 2 _ . BTD70 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C

Section

FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "D" Beam - 70'-0" Span | Standard Sheet 4735 | COUNTY | PROJECT NUMBER SHEET NUMBER
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top.

Issued 05-04.
Beams.dgn - 4736 - This Sheet Re-Issued 04-2024. Sheet Format Update.

; P Symmetrical About @ —»

4c] —» @ Bearing i‘ 5b1, 4cl, 4d1 i 9" =i< 13 @ 1'-6" = 19'-6"; 4cl >i<9”'
%" 3" s@4l 5" 6@6"=3-0" | 3@9" =23 3@110" =30 5@ 13" = 6'-3" | 14 @ 1-6" = 21'-0"; 5b1, 4cl, 4d1 R
m o105 ‘ Pl | \ sal ‘
| (::)
\ / \
| 4
\'\\\\ 4C1J 35" Typ.
| L—J
26b3— o e e e pl e T\\ w
2-6b4 — > b 5h1 > 2 I |
t \\ |
‘ 4h1 | ‘
—
I I
‘ <t <+—<+—4dl ‘
I \>\> |
4 \ I
| . |
‘ hd ‘
]| 10~ e |
4d1, del 4el 6— Hold Down | N
Point ‘
8" ‘ 75'-0" @ to @ Bearings -
T >

\
\

@ » 76'-4" End to End of Beam
BTD75 ¢A>

_ AA 5b2
| : : /s
=R s o~ 5al
O | — =
e
T N T - 18 ﬂ\ = 1%" L lyn
| F IR * : _ ~¢ 1%
| [ | w 4cl cl. 3'-5" Min. Lap a.
1| | /g v End of Beam ‘ End of Beam
T A 5, —— 6 Lines
@ of Beam —» 2" Top s 5514‘ ; SalJA
‘ Flange (Typ.) cl. Area = 748.8 in.? ) '
5b1
%o = 24.64 in. Top Flange Longitudinal Bar Layout
I = 285,860 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) )
chamfered 2" as shown Propertles
at both ends of the beam See Alternate Bar Note on
' Standard Sheet 4730.
o _ o _
- > - <— Location of four > - <— Location of four
P Typ. strands if used Typ. strands if used
s \E . 1 in lieu of 5al in lieu of 5al a
:.—1 = bars : bars =
)
I oo 1
L acl Sal acl 2 o Deflected Strands
" g A Dimensions at End of Beam
0 N 5 = M E Coated B
. AA 5b1 s | <4 AA 6b3 ug poxy Coate ars
) e 11%" [e¥%r| 11%" e z 1" Cl. Min.
- = (Typ.)
I % \
6" | %o N 4h1
3 T‘ alliy e 3 4d1 gla 4d1
o~ ) e 2 2
;N}u \% D y 7 82 o|3 ~y 4el
"y 3 ] ok o5 Hin -
iy «Z *‘/) o 5 : H -
- A 3 vy - -
\ ~y v — Y ~ o o s slesles > L
g = < = A
%" Fillet L 26 4 2 2" | |a"ar| s@27 |4var| | 2v
©

- _ . BTD75 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C

Section

FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "D" Beam - 75'-0" Span | Standard Sheet 4736 | COUNTY | PROJECT NUMBER SHEET NUMBER
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top.

Issued 05-04.
Beams.dgn - 4737 - This Sheet Re-Issued 04-2024. Sheet Format Update.

; P Symmetrical About @ —»

4c1 —> @ Bearing - 5b1, 4cl, 4d1 9" 14 @ 1'-6" = 21'-0"; 4cl 9"
1% 13" 5@4%" 5", 6@6"=3-0" | 3@9"=2-3" 4@ 10" = 40" L 5@ 1-3" = 63" o ‘ 15 @ 1-6" = 22'-6"; 5b1, 4cl, 4d1 ‘ R
m o105 ‘ P !
| ‘ Jf581 f5a2 @ ‘
A4 Y

\!\\\\ 4(1J 3'-5" Typ.

\

]

\

\

\

P P NN I A — T\\ w
2 I ‘
\

\

\

\

\

!

|

2:6b4 >

\
\

+ \
\
‘ 4h1 S5hbl—»——>> \\
\,
|
[E—|
‘ <t << 4(1 \_\
| I —
|
. hd
I | 12 o |
4d1, 4del 4el 6 — Hold Down < - -
Point | i
8" ‘ 80'-0" ¢ to ¢ Bearings
1

\
\

@ » 814" End to End of Beam
BTD8O B>

_ AA 5b2
| : : /%
ol o~ 5a2
O | — B
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>
%q Bearing

_ 6@27," 3@3" 5"

4cl —»

15" 6@ 6" = 3-0"

5b1, 4cl, 4d1

Symmetrical About @ —»

8 @ 1'-0" = 8'-0"

10 @ 1'-3" = 12'-6"

9" 16 @ 1'-6" = 24'-0"; 4cl L9

17 @ 1'-6" = 25'-6"; 5b1, 4cl1, 4d1

Y

1y =o]
I

L12@9" =9-9"

A
A
Y

»

2-6b3
2-6b4 —

|
35" Typ.

120'-0" @ to ¢ Bearings

12-

Hold Down 12'-0"

Point

A
\

121'-4" End to End of Beam

@ -«

<
\ e
: A ——
I N I s
w
| [ | v
L1 Vg
T A
@ of Beam —» 2" Top

= PP
Flange (Typ.)

5a2
N

$

1%6"

Cl.
5b1

BTD120

Area = 748.8 in.?

1% 3'-5"

1%
I [ "
cl. Min. Lap 3'-5 Min. Lap cl.
End of Beam ‘ Min. Lap End of Beam

; —— 6 Lines
5a24A |

Top Flange Longitudinal Bar Layout

5al

Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top.

Issued 05-04.
Beams.dgn - 4745 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Vb = 24.64 in.
I = 285,860 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) X
chamfered 2" as shown Propertles
at both ends of the beam See Alternate Bar Note on
' Standard Sheet 4730.
2" o
R > - <— Location of four > - <— Location of four
P Typ. strands if used Typ. strands if used
A \E e | in lieu of 5al in lieu of 5al <
= = and 5a2 bars = and 5a2 bars <
p n 0N Y
i
y ! 4c1 o i 4c1 4
4 ¢ 5al o9 ¢ a v o  Deflected Strands
” oo A A Dimensions at End of Beam
e T|Wn
] «—— AA 5b1 I | < AA 6b3 ® %g AA Epoxy Coated Bars
< " ; M 0|
) = 1% |e%r| 11% e z 1 il. Min. 25
e - . a
2 A 4%" cl. v (Typ)
6" | % 32 ok 4h1
Ao M e e 4d1 2ln | ad1
y \*A \ ‘ h e ® %S 2 ° ~y 4el
oA Y )\ i " [a]} ZE © y
i D v ‘o v nn o~ 5
) S i W L3 o 2
y o~y | A1 ] fx > )
_En = = -
%" Fillet L 2'-6 ,l i o 2" 13@2"=2'-2" 2 o
©
) . . BTD120 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C
Section
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; P Symmetrical About @ —~

4cl > ’<7Q_ Bearing - 5b1, 4cl, 4d1 9" 19 @ 1'-6" = 28'-6"; 4cl 9"

A
A\

|
1%" ‘6@2/3/4” 5 @3" 5" 5@ 6"=2-6" 16 @ 9" = 12'-0" 8 @ 1'-0" = 8'-0" 6@ 13" = 76" 20 @ 1'-6" = 30'-0"; 5b1, 4cl1, 4d1 ‘
e

Y

=1\_41/2u" =1.3" |
‘ [Sal ‘ [SaZ %\) ‘
\ \
+

I
35" Typ.
\
2-6b3 ‘
2-6b4 — \
|
\
|
I \
I —
I | T
i i
T
M -
4d1, del el 2= ] Hold Down | 12'-6 .l
\

125'-0" @ to ¢ Bearings

@ ) 126'-4" End to End of Beam —
BTD125 @

‘ 12 Point
T

_ AA 5b2
| : : /ﬁ
ol o~ 5a2
O | — B
' '\ Tonl3 ﬂ/\ mﬁ 1% 35" q 35" 1%"
| | ‘ | | o & acl cl. Min. Lap '35t Min. Lap a
I : ; : :/ R ¢ End of Beam ‘ Min. Lap End of Beam
! A ] —— 6 Lines
@ of Beam —» 2" Top 176" SaIJA 5324A | ‘LSaZ kSal
‘ Flange (Typ.) cl. Area = 748.8 in.? ) '
5b1
%o = 24.64 in. Top Flange Longitudinal Bar Layout
I = 285,860 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) )
chamfered 2" as shown Propertles
at both ends of the beam See Alternate Bar Note on
' Standard Sheet 4730.
o _ o _
- > - <— Location of four > - <— Location of four
P Typ. strands if used Typ. strands if used
s \E . 1 in lieu of 5al in lieu of 5al <
= = and 5a2 bars = and 5a2 bars <
o) n n Y
Y
B j ac1 o o j 4cl p)
1 ¢ 5al o ¢ o Deflected Strands
" o o < ‘{ A Dimensions at End of Beam
|5 — = N AA E Coated B
. AA 5b1 = <+— AA 6b3 ® §§ poxy Coated Bars
= 11%" [6%| 11%" 1% = 1" Cl. Min. < og
& o < Typ. iz
2 A 4% 5 al. v (Tve.) a
vz Yln oA 4h1
% [ o2 : N o2 41 £4 d
& ‘ Y 2 <|E 4dl 52 4d1
Y \\A A & © 8& et o Ny del
‘A y | < v y
Y vk Y o o 2 . .
A DR W L H i r &
0 el v v =
Y ~y Y =y 3 . y
_En = = = A
%" Fillet L 2'-6 ,l i o 2" 13@2"=2'-2" 2 o
©

) . . BTD125 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C

Section

Revised 04-2026: Corrected vertical 5b1, 4cl, 4d1 bar spacing dimension in elevation view to 16@9"=12'-0" (was shown as 16@9"=12'-9").

Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top.
Beams.dgn - 4746 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Issued 05-04.
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Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top.

Issued 05-04.
Beams.dgn - 4747 - This Sheet Re-Issued 04-2024. Sheet Format Update.

; P Symmetrical About @ —»

4cl——>
’4—@_ Bearing 5b1, 4cl, 4d1 9" 20 @ 1'-6" = 30'-0"; 4cl 9"

16@9"=12'-0" | 9 @ 1'-0" = 9'-0" 6@ 1-3"=7-6" 21 @ 1'-6" = 31'-6"; 5b1,4cl,4d1

1% | 6@2%" 5@ 3" 5@6"=2'-6"

5.

i A
A

»l
=1-4%" =1-3" | [ ™ ~
[Sal fsaz @
[
35" Typ.
|
2-6b3 ‘
2-6b4 — |
|
I |
| | ‘
S ——
[
I
| ‘ 12— Hold Down 13'-0"
4d1, 4e1aM—J—J—J—J—J—J—J—J—»‘ L—L—ztel 6 12 point ™ >
6'-0" - Debonded Strands ‘(See Section Views for Strand Locations) 12—
>
8" \ 130'-0" @ to @ Bearings

\
\

@ - B 131'-4" End to End of Beam
BTD130 >

_ /AA 5b2
o -
‘ a5 7 Naoi
}_ =~ =
. N T =% . mﬁ 1% 3.5 Lq 35" 1250
| | ‘ | | & acl cl. Min. Lap '35t Min. Lap a.
| : ; : :/ v ¢ End of Beam | [Min. Lap End of Beam
T A 5 j j ] ;L i —— 6 Lines
76" 5al 5a2
@ of Beam —» 2" Top 176 - a 5a2 | a 5al
| Flange (Typ.) cl. oot Area = 748.8 in. | . ' |
7. = 2464 in. Top Flange Longitudinal Bar Layout
I = 285,860 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) )
chamfered 2" as shown Propertles
at both ends of the beam See Alternate Bar Note on
' Standard Sheet 4730.
2" o
- > - <— Location of four > - <— Location of four
P Typ. strands if used Typ. strands if used
s H\E . 1 in lieu of 5al in lieu of 5al <
= = and 5a2 bars = and 5a2 bars <
p n n Y
f ¥ ¥
mi o o i
y 4c1 5al 55 4cl o Deflected Strands
" oo d v A Dimensions at End of Beam
0 o o~
<+— AA 5b1 © A AN Epoxy Coated Bars
N . @ . ) ™ AA 6b3 © 3lg ®  Strands Debonded 6'-0" from Beam Ends
) = 11%" [6%| 11%" %" = 1 (il. I\/)Im. n G2
' i yp. =|=
i’ 2 4% E " Cl. y 8"
6" | %o % = " ‘:QA 4h1
% T‘ E e - B|E ad1 58 - ad1
N o aln ©|o
iN‘{ 78 y = © ¥ EE © o~ 4el
) D v ek w4 . y © z,
- A 'l = & . A -
= © Y : 12 -
Y ~y Y =y 3 . y
" - S =4
%" Fillet L 2'-6 ,l i o 2" 13@2"=2'-2" 2 o
©

) . . BTD130 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C

Section
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Correction 12-13: Coil Tie Detail was Changed to Reflect the Distance Between Coil Tie Anchors Embedded % inch.

in the "BTD135 Beam Data" Table due to changes in 6b4, 4d1, and 4el bar quantity.

Revised 10-2024: Revised "At Release" and "After Losses" Camber Values, revised "Reinforcing Bar List" and "Reinforcing Steel, Weight"

Added note for Debonded strands .

Issued 05-04.

- This Sheet Re-Issued 04-2024. Sheet Format Update.

- 4748s1

Beams.dgn

Number and exact location of coil
ties to be as detailed on specific
bridge design.

]/4”

1%
Standard Steel Pipe

Lifting loops shall
be placed on
centerline of beam

S

251"
Coil Tie Detail

3 :
‘f‘i % (CMOi'r‘] to be shop bent as shown. The

°s ’ " remaining bottom strands are to
9000 Ibs. 2" 12 .
Pull Out > > be cut off reasonably flush with

: 4 & the concrete.
Capacity) A <
3 sps. at 6"

The top and bottom rows of the

deflected strands are to be cut

with 1'-2" projections which are
to be shop bent as shown. The
remaining top deflected strands
are to be cut with 5" projections.
Six bottom strands are to be cut

—————+

= |

with 1'-6" projections which are

Strand Projection at Beam Ends When

Typical at
both beam ends

Embedded in Concrete End Diaphragm

Typical at each end of beam

Lifting Loop Detail

| T—— Four 4"@ grade 270 strands

threaded through each pipe sleeve
bent as shown after threading.
Alternate lifting devices may

be submitted for approval

(see Lifting Loop and Overhang
Table).

Lifting Loop and Overhang Table

Lifting Loops # of Strands Beam
Beams Each End Per Loop = Overhang (ft.)
BTD135 2 4 9'-3" 16

Lifting loops shall carry loads equally.

AA 5b1 and 6b3 bars to be epoxy coated
% 6b3 and 6b4 bars to be used in pairs

Note: All mild reinforcing steel can be epoxy coated

6"

at Contractor's option without modification to bar
length or details at no additional cost to the State.

BTD135 Beam Data
c Number of 3 Deflection (in.) Ap o
co E _ oncrete " Strands | = = @ Permissible m o ~
% ?‘§ § 3 Strength 8o g ﬁ - é»_ Camber (in.) @ Immediate ®| Time @ Maximum Spacing § % R
@ 32| =% = T |=E58| 0% (elastic) A; | (plastic) Ar = 5> | 508
T D S 5 R s - n g S z c = 2o
[a)] = O c . c .© =) O |[BOUZ| BO . =) 53 =Nu
= 9| o3 | fci fe | 56| 5| & |gc 235 At After HL-93 Loading 5 o= |2 g
w6 (ksi.) | (ksi.) &2 “ | Release |Losses| _ Steel  Steel g z
Diaphragm | Diaphragm Steel Diaphragm
®|BTD135| 135'-0"| 136'-4"| 8.00 | 9.50 | 0.60" | 46 12 2467 29.5 4.46" 7.14" 5.00" 1.25" 9'-0%" 53.2 26.2 3645
@ Deflections at mid-span due to weight of deck and Beam Notes:

diaphragm. The deflections shown are for a deck (8.5") and
haunch (1.5") weight of:

1.01 kips/ft. for 9'-0%" beam spacing and two steel
diaphragms, (0.500 kips) placed 20'-0", on either side, of the
beam ¢. For different deck and diapragm weights, deflections
will be directly proportional.

@ Deflections due to the combined effect of creep due to
weight of deck and shrinkage of deck.

Total beam deflections at ¢ of span, Ap , due to weight
deck and diaphragms for detailing purpose:

(A) Ap=A; +A; for simple span.

(B) Ap=A; +%A; for end spans of continuous bridge.

(C) Ap=A; +%A; for interior spans of contiunous bridge.

Q Total initial prestress is based on 72.6% f's, f's= 270 ksi.
and As= 0.217 in.2.

@ Calculated design cambers are based on multipliers
developed from research in lowa.

® Includes partial length debonded strands, see Beam Sheet
for locations and details.

Design Stresses:

Design stresses for the following materials are to be in
accordance with AASHTO LRFD Bridge Design
Specifications, Series of 2017.

These beams are designed for AASHTO live loads as indicated in
above table with an allowance of 20 Ibs. per square foot of roadway for
future wearing surface.

All PPC beams shall use high performance concrete (‘HPC') in
accordance with the Standard Specifications.

Hold down points for deflected strands may be moved toward ends
of beam a distance of 0.05 L maximum at producer's option.

All prestressing strands except lifting loop strands shall be 0.60 in.
nominal diameter (nominal steel area = 0.217 in.?) and conform to
ASTM A416 Grade 270 Low Relaxation Strands. Minimum strand
breaking strength shall be 58.6 kips.

Tops of beams are to be struck off level and finished as per
Materials 1.M.570.

Bearings shall be as detailed on other design sheets.

Beams to be used in bridges made continuous by the poured in
place deck, are to be at least 28 days old before the deck is placed
unless a shorter curing time is approved by the Bridge Engineer.

The portions of the prestressed beams that are to be embedded in
the abutment and pier diaphragms shall be roughened for a distance of
10" from the beam end by sandblasting or other approved methods to
provide suitable bond between the beam and the diaphragm in
accordance with Article 2403.03, I, of the Standard Specifications.

All beams are to be increased in length to compensate for elastic
shortening, creep and shrinkage.

For transporting, the allowable overhang is shown in the "Lifting Loop
and Overhang Table".

The Contractor shall assure the lateral stability of the BTD135 beam
during handling, transporting and erection by providing temporary
bracing as needed.

Holes must be cast in the web to accommodate the steel diaphragm
attachments as detailed on the Steel Diaphragm Detail Sheet.

If sole plate is required for bearing, sole plate is to be set in forms
when beam is cast and formed out below to exclude concrete as
detailed on the Bearing Sheet.

If stub abutments are used, all strands at the ends of beams at stub
abutments shall be cut off reasonably flush with the concrete.

Minimum concrete f'c (at 28 days) and minimum f'ci at release are
located in the BTD Beam Data Table above.

Four 0.60 in. diameter strands stressed to not more than 5000 Ibs.
each may be used in lieu of bars 5al and 5a2 in the top flange.

When expansion joints are used, concrete sealer shall be applied to
the prestressed beam end sections. The sealing shall be in accordance
with materials 1.M.570 (Fabricator Application) and 1.M.491.12
(Contractor Application).

- - Reinforcing steel in accordance with Section 5, Grade 60.
Re|nforC|ng Bent Bar Details Concrete in accordance with Section 5.
. Prestressing steel in accordance with Section 5, Grade 270.
Bal’ L|St Note: All bar dimensions are out to out 311"
D = Pin diameter for bending }‘—“
Beam BTD135 | th i h FY ) e ' .
(lnless omherntise shown) B Specifications:
Bar Shape | No. | Length - N 4h 1
Sal 12 | 33-2" #5 Bar D= 2%" Construction: Standard Specifications of the lowa
542 12 200" #6 Bar D= 4%" 3% 6" 2130 Department of Transportation, current series, with
] current applicable special provisions and supple-
AN | 5b1 111 | 10-8" 3 iﬁ—f . mental specifications.
4e]_ % Design: AASHTO LRFD, Series of 2017 with minor
AAk| 6b3 40 9" 117" modifications.
* 6b4 24 5-1" 37" — 7
| &\i/
= e e = Alternate Bar Notes: BTD135 Beam - Data Details
4d1 132 | 6'-5 O D=2%" 173 Alternate bars shown in Bent Bar Details may be used in lieu of
m 6" T reinforcing bars shown in bar list. No additional payment shall
4el 28 3-2" AA5b2 5b]_ 4d1 be made for use of alternate bars.
ah1 6 80" 6b4 AASbl AA6b3 (Alternate) (Alternate) (Alternate)
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Removed one set of 6b4, 4d1, and 4el bars from each end and revised spacing.

a total of 6 debonded strands.
Revised 04-2026: Corrected detailing error of leader arrow locations on 6b3 and 6b4 bars at beam end in elevation view.

Beams.dgn - 4748s2 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revised 10-2024: Revised strand pattern moving 2 straight strands from row 4 up to row 5 from the bottom of the beam. Added 4 debonded strands to row 2 and 2 debonded strands to row 3 for

Revision 10-07: 5b2 Bar Deleted. 5b1 Bar Lengthened to Extend 5 Inches Above Beam Top.

Issued 05-04.

; P Symmetrical About @ —»~

4cl > ’<7q_ Bearing 5b1, 4cl, 4d1 9" 21 @ 1'-6" = 31'-6"; 4cl 9"

1% - 6@2%" 5 @3" 5" 5@ 6"=2-6" 16 @ 9" = 12'-0" 10 @ 1'-0" = 10'-0" ) 6 @ 1-3"=7'-6" 22 @ 1'-6" = 33'-0"; 5b1, 4cl, 4d1

=1m-4¥%n | =1-3" I
|
5al 5a2 ‘
\ = r (:) |

A
A
A

Y

\
35" Typ.

2-6b3
2-6b4 —

+>~L»>7>7»—»
l

4h1

|
‘ <t/
T
;
I
T
.

2— 12 -
4d1, 4e1+H—J—J—J—J—J—J—J—J—J—J L—L——zlel i 12 - Hold Down 13'-6"

Debonded Strands 12— Point
(See Section Views for Locations and Distance)

Sl 135'-0" ¢ to @ Bearings R
é) o 136'-4" End to End of Beam T

BTD135 é}

\
\

_ AA 5b2
| : ' /ﬁ
ol o~ 5a
O | — =
= n - N
T N T : g ﬂ\ T 1% 35 Lq_ 35 1%
| | ‘ | | & acl cl. Min. Lap '35t Min. Lap a.
| : ; : :/ v ¢ End of Beam ‘ Min. Lap End of Beam
T Iy < j j ; ;L —— 6 Lines
6" 5al 5a2
@ of Beam —» 2" Top 176 - a 5a2 | a 531
‘ Flange (Typ.) Cl. Area = 748.8 in. . '
5b1 %o = 24.64 in. Top Flange Longitudinal Bar Layout
= 285,860 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) X
chamfered 2" as shown Propertles
at both ends of the beam See Alternate Bar Note on
' Standard Sheet 4748s1.
2'-10" _ o o
= 1-13%" > - <— Location of four > le <« <«— Location of four
P 4 Typ. strands if used Typ. strands if used
A \2 H 1 in lieu of 5al in lieu of 5al <
= = and 5a2 bars = and 5a2 bars <
— LN N Y
‘ ; :
ac1 °c acl i
¢ 5al o e ¢ o Deflected Strands
" oo d v A Dimensions at End of Beam
0 o o~
4+ AA 5bl o - A AN Epoxy Coated Bars
= ; . ) o . ™ AA 6b3 ©® E% ®  Strands Debonded:
) = 11%" 6/2: 11’/4”‘ 1%6" = - Min. o 9 § 3'-0" from Beam Ends - 3rd Row from Bottom
© : 4% - a = (Typ.) =& 6'-0" from Beam Ends - 2nd Row from Bottom
< 9] . A
N y e | g8 " an1 e
/?(9, - o :\2 :, = g L~ 4d1
2 P C
Ly \\A \ F © = @ o e © o~y 4el
'\NA A | n - ,}{ 2 < A
N J h A/ - Y :
o 'l = ,,) N\S Au &
Y o2 )
A ~y A —Y 7*}[ a Y
% Fillet/L 2'-6" » 2 o 2 13@2"=2'-2"
©

) . . BTD135 Beam Details
BTD Beam Cross Section A-A Section B-B View C-C

Section
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Revised "Reinforcing Bar List" and "Reinforcing Steel weight in the "BTB Beam Data" table for BTB55, BTB60, BTB65, BTB70,

Correction 12-13: Coil Tie Detail was Changed to Reflect the Distance Between Coil Tie Anchors Embedded % inch.
and BTB75 beams, due to changes of 6b3,6b4, 4cl, and 4el bars.

Revised 10-2024: Revised "At Release" and "After Losses" Camber Values for BTB85 to BTB95.

Beams.dgn - 4750 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Issued 05-04.

1%
Standard Steel Pipe The top and bottom for 2 rows or the top BTB Beam Data
and 3rd rows of deflected strands are to Number of ~ Deflection (in.) Ap _
be cut with 1'-2" projections which are to — Concrete 9 ) Permissible — b
— _— —— = Strands | _ — ® 9
be shop bent as shown. The second row FE——=—"—"— ;;ﬂ £ gg [ Strength g~ £ £g Camber (in) © Immediate @ Time @ Maximum Spacing é’ v~ | Vg
is to be cut with a 5" projection and the —_ = = = 2 g§ @ C n g 293 8% (elastic) A (plastic) A £ 2T | 2,
Lifting loops shall remaining top deflected strands .in rows 4 ; 2 —C‘ o) ‘:E é’ % s % E - E §- " elastic) A, plastic) A % § g 5 f}
be placed on and be!ow are to be cut flush with beam = g(ljJ g3 i fec =a) H o |o& S5 At After HL-93 Loading ‘3 o< g g
i face. Six bottom strands are to be cut n ! o . - n b= = |F w = ==
centerline of beam S ) (ksi.) (ksi.) & 9] Release | Losses Steel Steel [3]
with 1'-6" projections which are to be shop ' ' e Diaphragm Diaphragm Steel Diaph o«
bent as shown. The remaining bottom eel Diaphragm
- < strands are to be cut off reasonably flush Typical at 6" BTB30 | 30'-0" [ 31'-4" | 4.50 | 5.00 | 0.60" 8 — 340 — 0.12" | 0.22" 0.04" 0.01" 9'-3" 103 | 5.1 890
j with the concrete. both beam ends BTB35 | 350" | 364" | 4.50 | 5.00 | 0.60" | 10 | — | 425 | — 0.20" | 0.37" 0.08" 0.02" 93" 12.0 | 5.9 | 984
3 sps. at 6 BTB40 | 40'-0" [ 41'-4" | 4.50 | 5.00 | 0.60" | 12 — 510 — 0.31" | 0.58" 0.15" 0.04" 9'-3" 13.6 | 6.7 | 1072
. : BTB45 | 45'-0" [ 46'-4" | 450 | 5.00 | 0.60" | 12 — 510 — 0.37" | 0.68" 0.22" 0.06" 9'-3" 152 | 7.5 | 1184
Strand Projection at Beam Ends When BTB50 | 500" | 51-4" | 4.50 | 5.00 | 0.60" | 14 | — | 596 | — | 051" | 0.94" 0.34" 0.00” 937 16.9 | 8.3 | 1324
: . BTB55 | 55'-0" [ 56'-4" | 4.50 | 5.00 | 0.60" | 16 — 681 — 0.66" 1.22" 0.49" 0.12" 9'-3" 18.5 | 9.2 [ 1470
Embedded in Concrete End Dlaphrag ms BTB60 | 60'-0" | 61-4" | 450 | 5.00 | 0.60" | 16 | 2 | 765 | 86 | 0.81" | 151" 0.67" 0.17" 93" 202 | 10.0 | 1557
BTB65 | 65'-0" [ 66'-4" | 4.50 | 5.00 | 0.60" | 18 2 851 8.0 1.05" 1.94" 0.95" 0.24" 9'-3" 21.8 | 10.8 [ 1719
BTB70 | 70'-0" | 714" [ 5.00 | 5.50 | 0.60" [ 20 4 1021 [ 14.0 1.35" | 2.50" 1.18" 0.30" 9'-3" 235 | 11.6 | 1771
i BTB75 | 75-0" | 764" | 5.50 | 6.50 | 0.60" | 22 6 1191 | 20.6 1.67" | 2.67" 1.54" 0.38" 9'-3" 25.1 | 12.4 | 1863
T Four %"@ grade 270 strands Des|gn Stresses: BTB80O | 80'-0" [ 814" | 6.00 | 7.00 | 0.60" | 24 8 1361 | 20.8 1.97" | 3.14" 1.94" 0.49" 9'-3" 26.8 | 13.2 [ 2002
threaded through each pipe sleeve . . . ‘ BTBS85 | 85-0" [ 86'-4" | 6.50 | 7.50 | 0.60" | 28 38 1531 | 19.7 2.76" | 4.42" 2.41" 0.60" 9'-3" 28.4 | 14.0 | 2100
bent as shown after threading. Design stresses for the following materials are to be in BTB90 | 90'-0" | 91'-4" | 7.50 8.50 | 0.60" | 30 8 1616 | 18.6 3.07" 4.91" 2.90" 0.73" 9'-3" 30.0 | 14.8 | 2187
Alternate lifting devices may accordance with AASHTO LRFD Bridge Design @ | _BTB95 | 95-0" | 964" [ 8.00 | 9.50 | 0.60" | 34 10 | 1871 ] 20.1 3.68" [ 5.88" 3.47" 0.87" 9'-3" 31.7 | 15.7 [ 2327
be submitted for approval Specifications, Series of 2017.
(see Lifting Loop and Overhang Reinforcing steel in accordance with Section 5, Grade 60.
; Table). Concrete in accordance with Section 5.
Typical at each end of beam . ' ) ) . : ; ’ .
o . Prestressing steel in accordance with Section 5, Grade 270. élD hDeflect_ll_c;]nsdatﬂmlql—spanhdue to w?ght gf O:edé Spd q Beam Notes:
Llftlng LOOp Detail hlaaupncrk?g(TS”) sveighfcc‘;fms shown are for a deck (8.5") an These beams are designed for AASHTO live loads as indicated in
i1 H . L ‘ . above table with an allowance of 20 Ibs. per square foot of roadwa
SpeCIflcathnS. 1.04 kips/ft. for 9'-3" beam spacing and one steel for fut . ¢ per=q y
Liftina Loop and Overhana Table diaphragm (0.500 kips) at @ of span. For different deck and or [MENTe weanng suiace. - HpC i
g p g Construction: Standard Specifications of the lowa diapraom weidhts. deflections will be directly proportional All PPC beams shall use high performance concrete (‘HPC') in
Beams Lifting Loops # of Strands D Beam Department of Transportation, current series, with prag 9 ! y prop ’ accordance with the Standard Specifications.
Each End Per Loop Overhang (ft.) current applicable special provisions and supple- - ) ) Hold down points for deflected strands may be moved toward
BTB30-BTB75 1 4 20" *k mental specifications. <v2\; i hltjeffledctmkns r?;e kf?inTe corrfwbowlneg effect of creep due to ends of beam a distance of 0.05 L maximum at producer's option.
BTB80-BTB85 2 4 20 7 Design: AASHTO LRFD, Series of 2017 with minor €ight of deck and shrinkage or deck. . All prestressing strands except lifting loop strands shall be 0.60
21222 g i ig Slf modifications. Total begm deflections at CL _Of span, Ap , due to weight in. nominal diameter (nominal steel area = 0.217 in.?) and conform
- of deck and diaphragms for detailing purpose: to ASTM A416 Grade 270 Low Relaxation Strands. Minimum strand
%% In accordance with Article 2407.03, K of the Standard Specifications. Alternate Bar Notes: (A) Ap=A; +Aq for simple span. breaking strength shall be 58.6 kips.
o . ) o (B) Ap=A, +%A; for end spans of continuous bridge. Tops of beams are to be struck off level and finished as per
Lifting loops shall carry loads equally. Alternate bars shown in Bent Bar Details may be used in lieu of . ) ) i ] Materials 1.M.570.
reinforcing bars shown in bar list. No additional payment shall (C) Ap=A; ++Aq for interior spans of continuous bridge. Bearings shall be as detailed on other design sheets.
be made for use of alternate bars. ~ o ‘ o , Beams to be used in bridges made continuous by the poured in
®  Total initial pzrestress is based on 72.6% f's, f's= 270 ksi. place deck, are to be at least 28 days old before the deck is placed
i d As= 0.217 in.~. unless a shorter curing time is approved by the Bridge Engineer.
Bent Bar Detail an . y
€ a etalls The portions of the prestressed beams that are to be embedded
Note: All bar dimensions are out to out 311" 4n 11%" @ Includes partial length debonded strands, see individual in the abutment and pier diaphragms shall be roughened for a
Number and exact location of coil D = Pin diameter for bending B "—“\ *?—"Q Beam Sheets for location and details. distance of 10" from the beam end by sandblasting or other
ties to be as detailed on specific (unless otherwise shown) m (O S ‘ Y approved methods to provide suitable bond between the beam
bridge design. #4 Bar D= 21 4h1 \}/'\ ‘7‘9‘77 ® Calculated design cambers are based on multipliers and the diaphragm in accordance with Article 2403.03, I, of the
#5 Bar D= 216” — developed from research in lIowa. Standard Specifications.. ) ‘
A #6 Bar D= 4%" 3% 6" 21314 O 4d]. oy All beams are to be increased in length to compensate for elastic
‘ ‘ o ° ] [ — 3% 21300 S = shortening, creep and shrinkage.
' ' f—>] 3 E} . F—»‘ 0 ) ) . For transporting, the allowable overhang is shown in the Lifting
del B Note: All mild reinforcing steel can be Loop and Overhang Table
T ; N 1 i S
ﬁe? (i/lo"r: N [ 11% epoxy coated at Contractor's option Holes must be cast in the web to accommodate the steel
9000 Ibs. 37%" p=2%"- | & I 7 without modification to bar length or diaphragm attachments as detailed on the Steel Diaphragm
bul O tS- e 2 oy | /‘\i/ details at no additional cost to the State. Detail Sheet
u u I § . . . . .
2'-5%" Capacity) (> ﬁr L reon If sole plate is required for bearing, sole plate is to be set in
QO I AR forms when beam is cast and formed out below to exclude concrete
. . . O D=2%" 6" S N AA 5b1 and 6b3 bars to be as detailed on the Bearing Sheet.
CO” Tle Detall 6 6" 6" oo V7% epoxy coated If stub abutments are used, all strands at the ends of beams at
stub abutments shall be cut off reasonably flush with the concrete.
6b4 AA5D1 AA6D3 AA5D?2 5b1l 4d1 % 6b3 and 6b4 bars to be used Minimum concrete f'c (at 28 days) and minimum f'ci at release
(Alternate) (Alternate) (Alternate) n pairs are located in the BTB Beam Data Table above.
. N N Four 0.60 in. diameter strands stressed to not more than 5000
REInfOI‘Clng Bar |_|St Ibs. each may be used in lieu of bars 5al and 5a2 in the top flange.
Beam BTB30 BTB35 BTB40 BTB45 BTB50 BTB55 BTB60 BTB65 BTB70 BTB75 BTB80 BTB85 BTB90 BTB95 Beam . \t/\r/]hen extpanSI(zjanomts arg usetql, con1C_rr]ete selaler shha?lllbbe'applled
Bar | Shape | No.| Length | No.| Length | No.| Length | No.| Length | No.| Length [ No.| Length [No.| Length [ No.| Length [ No.| Length | No.| Length [ No.| Length | No.| Length [ No.| Length | No.| Length | Bar aoccoredapr:SS rei?]emateearrglse?IVI55e7COIO(EZbr'Cae‘[(;SI’eaAmglg'csat'aon) E;r:g
5al 6| 31-1"| 6| 36-1"| 6 | 41'-1" | 12| 249" | 12| 27-3" | 12| 29'-9" | 12| 32'-3" | 12| 34-9" [ 12| 37'-3" [ 12| 39'-9" | 12| 24'-0" | 12| 26'-6" | 12| 29'-0" | 12| 31'-6" | 5al IM.491.12 (gjv(;ntractorlA Ii.ca.tion) : pplicati
5a2 6 | 400" | 6 | 400" | 6 | 40'-0" | 6 | 400" | 5a2 o ’ PP '
AA |5b1 17| 7-8" | 21| 7-8" |25| 7'-8" |29| 7-8" |37| 7-8" |43| 78" |47| 7-8" |55| 7-8" |59| 78" |63| 7-8" |67| 7-8" | 71| 7-8" | 75| 7-8" [83] 7-8" | 5b1 | AA
ANk | 6b3 36| 4'-3" | 36| 4'-3" | 36| 4'-3" |36| 4'-3" |36| 4'-3" |36| 4'-3" [36| 4'-3" |40| 4'-3" [36]| 4'-3" |36 4'-3" [32| 4'-3" | 32| 4'-3" | 32| 4'-3" |32 4'-3" 6b3 | AA%
* |6b4 4| 37" | 4| 37 | 4| 37" | 4| 37" | 4] 37 |8 37" | 8| 37" | 8| 37" |8 3-7 |8 37" |16| 3-7" |16| 3-7" |16| 3-7" | 16| 3-7" | 6b4 | *
4cl 45| 27" | 53| 27" |57| 2'-7" |63| 27" |69| 27" | 73| 27" |77] 27" |81| 2-7* |87| 27" | 93| 2'-7" [ 97| 2-7" |107| 2-7* |111] 2-7" [117| 2'-7" | 4cl .
BTB Beam - Data Details
4d1 37| 6-5" | 41| 6-5" | 45| 6'-5" [49| 6-5" |57| 6-5" |65| 6'-5" |69] 6-5" [77| 6-5" |79]| 6'-5" |83| 6'-5" [ 89| 6'-5" | 93| 6-5" | 97| 6'-5" [105] 6'-5" | 4dl
4el 24| 32" | 24| 32" | 24| 3'-2" |24 32" |24 32" |26| 32" |26] 32" |26 3-2" |24] 32" |24| 32" [26] 32" |26 3-2" | 26| 3-2" [26] 32" | 4el
4h1 4| 80" [ 4] 80" |4]| 80" ]4] 80 [4] 80" [4] 8-0"|4] 80" [4] 80" [4] 80" [4]| 8-0"] 4] 8-0"|4] 80" [ 4] 80" ] 4] 8-0"] 4hl
FILE NO. ENGLISH DESIGN TEAM Bulb Tee "B" Beams - 30'-0" - 95'-0" Spans Data Details Standard Sheet 4750 COUNTY PROJECT NUMBER SHEET NUMBER
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; P Symmetrical About @ —»

scl— ] ¢ Bearing i‘ 5b1, 4cl, 4d1 el ﬁ‘ 3@ 1-6" = 4-6"; 4cl =i<9 .

1%

8@ 6" =4-0" 6% 2@9" | 190" 2@ 13" =2%6"| 4 @ 16" = 60" 5b1, 4cl, 4d1
1

T T -
[

30'-0" @ to @ Bearings

‘ 31'-4" End to End of Beam
> BTB30 >

\
\

\
\

- /AA 5b2 1 L 15
\ al> ~ 5al cl. @ cl.
ol ﬂ\ = |
. . | . . }:— v / n End of Beam End. of Beam
| | W\/ | | Nl * i —— 6 Lines
| [ | © 4cl Sal :
A 5/ u
[ % r 1% _ ) ) )
‘ X . 5b1 Area = 631.7/in. Top Flange Longitudinal Bar Layout
G of Beam—T 2" Top : Yo = 17.14 in.
Flange (Typ.) [ = 99,980 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) )
chamfered 2" as shown cee Atermate Bar Not Propertles
ee ernate bar Note on
at both ends of the beam. ctandard Shaat 4750,
‘ 2-10" R o o
- REPET e > - <— | ocation of four > <= <— | ocation of four
S2 L < 1% - n 1% - Typ. strands if used Typ. strands if used
- |9 o @ H | in lieu of 5al in lieu of 5al
m :‘E 7 M6 ~ o = bars h bars Sal/N
\ % * AA Epoxy Coated Bars
y 4cl f 5al Lol A 6?)(3:1
3 A 5b1 Z| ramin )3T b
= o - R .
g - & 2 2o y (e /4d1
-] AR\ ~ - 4d1 T 8/ del
N By \ &3 =
nf— oI o 2 Y :w R
3 > =
y \ Sy . A o L i
o Fi”et/ > 6" m\f 6" | 10" PUREN
O

BTB Beam Cross Section A-A Section B-B View C-C BTB30 Beam Details
Section
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; P Symmetrical About @ —

5b1, 4cl, 4d1 9" 5@ 1'-6" = 7'-6"; 4cl 9"

41— ¢ Bearing i‘ »le > >
1%" 8 @ 6" = 4'-0" q612" 2 @9" 3@ 1-0" - 3-0" 6 @ 1'-6" = 9'-0"; 5b1, 4cl, 4d1

le
‘ ‘ ~ 16

|
@ 5al
| 4
4cl

L
|
I
| an1 |
| f |
| <o <+—=<—4dl |
\ |
l} I
i
I

! hd
o 6]
4d1, ge1 de1 4

35'-0" ¢ to @ Bearings

v
A

g"
T

‘ 36'-4" End to End of Beam
> BTB35 >

\
\

- /AA 5b2 1 L 11
\ s ~ 5al _ cl. -~ cl.
, A , e ﬂ\ n End of Beam ‘ End. of Beam
| | W\/ | | ~ % N —— 6 Lines
| [ | © 4cl Sal :
A 5/ u
[ % r 1% _ ) ) )
‘ X . 5b1 Area = 631.7/in. Top Flange Longitudinal Bar Layout
G of Beam—T 2" Top : Yo = 17.14 in.
Flange (Typ.) I = 99,980 in.*
Top View [The top flange beam Section A-A Beam Section
corners are to be (Alternate) )
chamfered 2" as shown cee Atermate Bar Not Propertles
ee ernate bar Note on
at both ends of the beam. ctandard Sheat 4750.
‘ 2-10" R o o
- REPET e > - <— | ocation of four > <= <— | ocation of four
FEI ‘1 1% - ‘1 -4 - Typ. strands if used Typ. strands if used
= | e I P = 1 in lieu of 5al in lieu of 5al
™ :: 7 M6 ~ N bars - bars Sal/N
\ % * AA Epoxy Coated Bars
y 4cl f 5al ?)Cl
o 2| 1 cnmin )7 AL 64g1
= o - R Typ.
2 2 o 2 Ela N (e, /4d1
™ R o, ‘ i} ) o\ ©
¥ }{ 2 2 Q ~ i ©|© "’y el
X I S5 A
) N \ oA wn n B
iy 2 T) S v o . 3
BN S z —
y \ Sy . —
% Fitet | 26" e 2" || 6" |4 6" a6 | 2 ™
e}

BTB Beam Cross Section A-A Section B-B View C-C BTB35 Beam Details
Section
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Symmetrical About @ —»|

5b1, 4cl, 4d1 9"

4c1—> ¢ Bearing - - ~r > © 1067 = 7h6% Ad &

1 8@ 6" = 40" 6% 2@09 3@ 10" =30" | 2@1-3" = 26" |_ 6 @ 16" = 9-0% 5b1, 4cl, 4d1 ‘

‘ i —
) e

! hd
o 5]
4d1, ge1 de1 4

40'-0" @ to @ Bearings

gn

‘ 41'-4" End to End of Beam
b BTB40 @)

A
\

- /AA 5b2 1 15
22 ~N 5al _ cl. ‘LQ cl.
, , j\/ , , ': o ﬂ\ n End of Beam ‘ Enij of Beam
| L 1 i ToooHnes
| [ | v£ 4c1 5al :
- 1%6" _ - . .
: ‘ : — o 5b1 Area = 631.7/in. Top Flange Longitudinal Bar Layout
G of Beam—w # 2" Top . Yo = 17.14 in.
Flange (Typ.) I = 99,980 in.*

Top View

The top flange beam
corners are to be
chamfered 2" as shown
at both ends of the beam.

Section A-A
(Alternate)

See Alternate Bar Note on
Standard Sheet 4750.

Beam Section
Properties

Beams.dgn - 4753 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 02-08.

2-10" o o
- - > > - <— Location of four > - <— Location of four
= 1 13/n 13/ u
2. ‘1 1% > ‘1 1% ol = Typ. strands if used Typ. strands if used
Eh 8 Yo ® =y | in lieu of 5al in lieu of 5al
b 716 bars bars
y g AA Epoxy Coated Bars
¥ 4cl o 4cl
- =
§ < 4h1
o - o : o y
° ) ; ‘ r§ e £ls ] 4d1
.y 8/ \ ~ e Glo © 4el
=3 —= 5l i
ny « Vu o ] nn :,
= A 9\7— — A \ o
R LS 2
~y Y =Y
o Fitlet — | 26" e oo [ oo ool g lav] v
O

2" 2

View C-C

BTB Beam Cross Section A-A Section B-B BTB40 Beam Details

Section
FILE NO. | ENGLISH | DESIGN TEAM Bulb Tee "B" Beam - 40'-0" Span Standard Sheet 4753 COUNTY PROJECT NUMBER SHEET NUMBER
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@ P Symmetrical About @ —»

ac @ Bearing i‘ 5b1, 4cl, 4d1 =<9 e 6 @ 1'-6" = 9'-0"; 4c1 =‘49 -

1%" 8 @ 6" = 4'-0" q612" 2@9" 4 @ 1'-0" = 4-0" 2 @ 1-3" = 2'-6" 7 @ 1'-6" = 10'-6"; 5b1, 4cl, 4d1
1
|

53]‘\ ;
\ |
2—6b34|—>—>—>—>—>—>—>—>—> J |
a1 3.5 ‘Typ.

|
|
]
|

! hd
o 5]
4d1, ge1 de1 4

gn

45'-0" @ to @ Bearings

‘ 46'-4" End to End of Beam
b BTB45 @

\
\

- /AA 5b2 1% LQ 1%"
‘ 2 > ~ 5al - Cl. 3'-5" Min. Lap ' L
T : j\/ T T C 2} ﬂ\ = End of Beam ‘ End of Beam
5 —— 6 Lines
: : ‘ : : é 4cl sa1-4 ; sa1 4
A 5/ u
[ % r 1% _ ) ) )
‘ X . 5b1 Area = 631.7/in. Top Flange Longitudinal Bar Layout
G of Beam—T 2" Top : Yo = 17.14 in.
Flange (Typ.) [ = 99,980 in.*
Top View [The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown PrOpel"tleS
at both ends of the beam. Segt:r!tc'farPc?tghEZ{ 2%% on
2-10" 2 o
- ~ 3. e > - <— | ocation of four > <= <— | ocation of four
2. ‘1 1% > ‘1 1% - Typ. strands if used Typ. strands if used
I IR o H in lieu of 5al in lieu of 5al
| 2 76" < o 7 bars bars
y g AA Epoxy Coated Bars
¥ 4cl o 4cl
S S 4ah1
. 0 . . L
o - o "o =
20 = . ‘ IS 58 : a1
- 8/ \ N - clG €y 4el
B B &3 y
- N 7}[7) IS |2 o
BN S z —
~y y =} *
% Fitet—" | 26" e 2| |a 4] 6" |4 4| |20
e}

2" 2

BTB Beam Cross Section A-A Section B-B View C-C BTB45 Beam Details
Section
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; P Symmetrical About @ —»

5b1, 4cl, 4d1 9" 5@ 16" = 7'-6"; 4cl L9

e V\ﬂ

4c]1 —» ¢ Bearing

1" 8 @ 6" = 4'-0" q61/2"_ 4@9" =3-0" 9 @ 1'-0" = 9'-0" 6 @ 1'-6" = 9'-0"; 5b1l, 4cl, 4d1

5a11 ‘ @ ‘
' i
2—6b3—|—>—>—>—>—>—>—>—>—> J |
acl ‘ 3'-5" Typ.

\ A

|
\
T
]
|

! d
‘ ! SJ 2 -
4d1, 4el 4el 4

gn

50'-0" ¢ to @ Bearings

‘ 51'-4" End to End of Beam
> BTBS50 >

\
\

AA 5b2 "
; /. e
‘ 2 > ~ 5al _ Cl. 3'-5" Min. Lap ' L
j\/ o ﬂ\ n End of Beam ‘ End of Beam
: \r : RS :
I [ I NS i i ——6 Lines
| L | vf 4cl >al sa1-t
[ Yy —T 1%6" _ ) ) )
‘ X . 5b1 Area = 631.7/in. Top Flange Longitudinal Bar Layout
G of Beam—T 2" Top : Yo = 17.14 in.
Flange (Typ.) [ = 99,980 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) )
chamfered 2" as shown cee Atermate Bar Not Propertles
ee ernate bar Note on
at both ends of the beam. ctandard Shaat 4750,
‘ 2-10" R o o
- REPET e > - <— Location of four > - <— Location of four
S2 L < 1% - n 1% - Typ. strands if used Typ. strands if used
- |9 o @ H | in lieu of 5al in lieu of 5al
MR 7 M6 ~ N bars bars
y % AA Epoxy Coated Bars
¥ 4cl o 4cl
) x S 4h1
o = o o 2lo . : 4d1
R }{ /) A\ o~ - ) 3 4el
BN - rarf
ny N v I A ah o~ N
- A 2 = v o
Y ® A S T =
~y y =y —
% rillet— | 2-6" 2 o
e}

3@2" 3@2"

BTB Beam Cross Section A-A Section B-B View C-C BTB50 Beam Details
Section
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F Symmetrical About @ —»
4cl —» ¢ Bearing
2@3%"=7%" _ 5b1, 4cl, 4d1 LA 4 @ 1'-6" = 6'-0"; 4cl L9
11/2"“ L . 6@6"=3-0" 461/2"_ 4@9" =3-0" 13 @ 1-0" = 13'-0" 5@ 1'-6" = 7'-6"; 5bl, 4cl, 4d1

1 " = T | b Sal\ b ; "

I
| |

|

A |
2—6b3—|—>‘—>—>—>—>—>—>—>—> J |
4c1 L 3'-5" Typ.

\
\
SOOI P —T | i
i
i
|

?
‘ ! SJ 2 -
4d1, 4el 4el 6

gn

J‘ 55'-0" ¢ to @ Bearings

‘ 56'-4" End to End of Beam
> BTB55 >

A
\

| - /AA 5b2 1% LQ 1%
o E ~ 5al - cl. 3'-5" Min. Lap ' L
T T j\/ T T ,:E N ﬂ\ n End of Beam ‘ End. of Beam
| i s i s 4 | - —— 6 Lines
| [ | w
—r 1%6” _ 2 . .
: ‘ : — o 5b1 Area = 631.7/in. Top Flange Longitudinal Bar Layout
G of Beam—w # 2" Top . Yo = 17.14 in.
Flange (Typ.) [ = 99,980 in.*

Top View The top flange beam Section A-A Beam Section

corners are to be Alt
ernate ;
chamfered 2" as shown . ilt b N) . Propertles
ee Alternate Bar Note on
at both ends of the beam. ctandard Sheat 4750.
P 2'-10" N 2
- ~ g > - <— Location of four > - <— Location of four
= 1 13/n 13/
FEI ‘1 1% - ‘1 1% - Typ. strands if used strands if used
T H\g 7Y % . - \bnarllseu of 5al \bnarllseu of 5al
— n
\ % AA Epoxy Coated Bars
¥ o 4cl
%j S 4ah1
5 g -, . y
=3 A EE g & : tal
8 = — ='c o
R }{ /) A o~ - ) 3 4el
BN - rarf
ny B Vu 'g‘ nn o~ :,
b o’ T Y 2
~y Y Sy _—t
% rillet— | 2-6" 2 o
O

3@2" 3@2"

BTB Beam Cross

Section A-A

Section B-B

View C-C

BTB55 Beam Details

Revised 10-2024: Added one set of 6b4, 4d1, and 4el to each beam end and revised rebar spacing.

Issued 02-08.
Beams.dgn - 4756 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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Revised 04-2026: Corrected detailing error, deleted dimension shown not associated to any linear elements at beam end.

Revised 10-2024: Added one set of 6b4 to each beam end and revised rebar spacing.
Beams.dgn - 4757 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Issued 02-08.
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Revised 10-2024: Added one set of 6b3, 4d1, 4el and one set of 6b4 to each beam end and revised rebar spacing.

Issued 02-08.
Beams.dgn - 4758 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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¢ Bearing Symmetrical About @ —»
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Revised 10-2024: Added one set of 6b3, 4d1, 4el to each beam end and revised rebar spacing.

Issued 02-08.
Beams.dgn - 4759 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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Revised 10-2024: Added one set of 6b3, 4d1, 4el to each beam end and revised rebar spacing.

Issued 02-08.
Beams.dgn - 4760 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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Beams.dgn - 4761 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Issued 02-08.
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Beams.dgn - 4762 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Issued 02-08.
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Beams.dgn - 4763 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 02-08.
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Revision 05-11: Added the Bend to the 3rd Deflected Strand at the Top to be Bent Down at the Beam End.

Issued 02-08.
Beams.dgn - 4764 - This Sheet Re-Issued 04-2024. Sheet Format Update.
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Correction 12-13: Coil Tie Detail was Changed to Reflect the Distance Between Coil Tie Anchors Embedded % inch. Removed Article 2407.13 Spec. Note Under Lifting Loop Table.

Revised 10-2024: Revised "At Release" and "After Losses" Camber Values for BTB100 and BTB105.

Issued 02-08.

- 4765 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Beams.dgn

1%"@ Standard Steel Pipe

Lifting loops shall
be placed on
centerline of beam

Table).

Typical at each end of beam

Lifting Loop Detail

3 sps. at 6“A

BTB Beam Data

The top and 3rd rows of the o c Concrete Number of Deflection (in.) Ap Permissible _ .
deflected strands are to be = — ] = A a : - ) > -
cut with 1'-2" projections which :—J % g % § = Strength % g Strands .I—é 5 ,; % é Camber (in.) ® Immediate @ Time @ Maximum Spacing é i’\ EB f
are to be shop bent as shown. %‘ﬁ @ se | = %, =D = E Sz8| 0% (elastic) A, | (plastic) A Z §3 58 £
The second row is to be cut ————— | = §o | 85| fad | fc | E8 | § 8 [5£%) 58 | at | After HL-93 Loading | & | 2 e
with a 5" projection and % o 50 &7 | sy | ety | B b= % s T2 |Releasel Losses Steel Steel é’ 8 x 2
the remaining top deflected o Diaphragm Diaphragm | Steel Diaphragm
strands in rows 4 and below are ] @| BTB100 |100'-0"|101'-4"| 8.00 | 10.00 | 0.60" | 38 8 1956 19.2 | 4.17" | 6.67" 3.94" 0.98" 8-0%" 333 | 165 | 2410
to be cut flush with beam face. H @| BTB105 |105-0"106-4"| 8.50 | 10.00 | 0.60" | 38 12 2127 | 228 | 4.42" | 7.06" 451" 1.13" 74" 35.0 | 17.3 | 2428
Six bottom strands are to be cut
with 1'-6" projections which are 6"
to be shop bent as shown. The Typical at
remaining bottom strands are to both beam ends Beam Notes:
Eﬁecﬁsnzfr;trsasonably flush with These beams are designed for AASHTO live loads as indicated in

' above table with an allowance of 20 Ibs. per square foot of roadway

. . for future wearing surface.

Stra nd PrOJectlon at Beam EndS When ) ] i All PPC beams shall use high performance concrete (‘HPC') in
@  Deflections at mid-span due to weight of slab and accordance with the Standard Specifications.

Embedded in Concrete End Diaphragms

| T—— Four %"@ grade 270 strands
threaded through each pipe sleeve
bent as shown after threading.
Alternate lifting devices may

be submitted for approval

(see Lifting Loop and Overhang

Lifting Loop and Overhang Table

Design Stresses:

Lifting Loops # of Strands Beam
Beams Each End Per Loop b Overhang (ft.)
BTB100-BTB105 2 4 6'-3" 11.5
Lifting loops shall carry loads equally.
Number and exact location of coil
ties to be as detailed on specific
bridge design.
6"
—IAA—
= S
1/4“ w ]/4.\
(Typ.) ‘ %"@ Coil Ties
(Min. 9000 Ibs.

Pull Out Capacity)

2'-5%"

Coil Tie Detail

AA 5b1 and 6b3 bars to be epoxy coated
% 6b3 and 6b4 bars to be used in pairs

Design stresses for the following materials are to be in
accordance with AASHTO LRFD Bridge Design
Specifications, Series of 2017.

Reinforcing steel in accordance with Section 5, Grade 60.

Concrete in accordance with Section 5.

Prestressing steel in accordance with Section 5, Grade 270.

Specifications:

Construction: Standard Specifications of the lowa
Department of Transportation, current series, with
current applicable special provisions and supple-
mental specifications.

Design: AASHTO LRFD, Series of 2017 with minor

modifications.

Alternate Bar Notes:

Alternate bars shown in Bent Bar Details may be used in lieu of
reinforcing bars shown in Bar List. No additional payment shall
be made for use of alternate bars.

diaphragm. The deflections shown are for a deck (8.5") and
haunch (1.5") weight of:

0.91 kip/ft. for 8'-0%" beam spacing

0.832 kip/ft. for 7'-4" beam spacing

and one steel diaphragm (0.500 kips) at @ of span. For different

deck and diaphragm weights, deflections will be directly
proportional.

@ Deflections due to the combined effect of creep due to
weight of deck and shrinkage of deck.

Total beam deflections at ¢ of span, Ap , due to weight
of deck and diaphragms for detailing purpose:

(A) Ap=A; +Ag for simple span.

(B) Ap=A, +%A; for end spans of continuous bridge.

(C) Ap=A; +%Nq for interior spans of continuous bridge.

3
and As= 0.217 in.%.

@ Includes partial length debonded strands, see individual
Beam Sheets for location and details.

® Calculated design cambers are based on multipliers
developed from research in lowa.

Note: All mild reinforcing steel can be
epoxy coated at Contractor's option
without modification to bar length or
details at no additional cost to the State.

Total initial prestress is based on 72.6% f's, f's= 270 ksi.

Hold down points for deflected strands may be moved toward
ends of beam a distance of 0.05 L maximum at producer's option.

All prestressing strands except lifting loop strands shall be 0.60
in. nominal diameter (nominal steel area = 0.217 in.?) and conform
to ASTM A416 Grade 270 Low Relaxation Strands. Minimum strand
breaking strength shall be 58.6 kips.

Tops of beams are to be struck off level and finished as per
Materials 1.M.570.

Bearings shall be as detailed on other design sheets.

Beams to be used in bridges made continuous by the poured in
place deck, are to be at least 28 days old before the deck is placed
unless a shorter curing time is approved by the Bridge Engineer.

The portions of the prestressed beams that are to be embedded
in the abutment and pier diaphragms shall be roughened for a
distance of 10" from the beam end by sandblasting or other
approved methods to provide suitable bond between the beam
and the diaphragm in accordance with Article 2403.03, I, of the
Standard Specifications.

All beams are to be increased in length to compensate for elastic
shortening, creep and shrinkage.

For transporting, the allowable overhang is shown in the "Lifting
Loop and Overhang Table".

The Contractor shall assure the lateral stability of the beam during
handling, transporting and erection by providing temporary bracing
as needed.

Holes must be cast in the web to accommodate the steel
diaphragm attachments as detailed on the Steel Diaphragm
Detail Sheet.

If sole plate is required for bearing, sole plate is to be set in
forms when beam is cast and formed out below to exclude concrete
as detailed on the Bearing Sheet.

If stub abutments are used, all strands at the ends of beams at
stub abutments shall be cut off reasonably flush with the concrete.
Minimum concrete f'c (at 28 days) and minimum f'ci at release

are located in the BTB Beam Data Table above.

Four 0.60 in. diameter strands stressed to not more than 5000
Ibs. each may be used in lieu of bars 5al and 5a2 in the top flange.
When expansion joints are used, concrete sealer shall be applied
to the prestressed beam end sections. The sealing shall be in
accordance with Materials 1.M.570 (Fabricator Application) and

[.M.491.12 (Contractor Application).

Reinforcing Bar List Bent Bar Detail
Beam BTB100 BTB105 Beam Note: All bar dimensions are out to out 3-11" 4"11%"
Bar | Shape | No.| Length | No.| Length | Bar D = Pin diameter for bending e »’—[L—»
5al 12 | 34'-0" | 12 | 36'-6" 5al (unless otherwise shown) Pl (O 3 1
5a2 6 | 400" | 6 | 400" | 5a2 #4 Bar D= 2" 4h1 w ©y
#5 Bar D= 2 1/2" \‘
#6 Bar D= 4 1/2" Y
AN | 5b1 87 7'-8" 85 7'-8" 5b1 37%" 6" 2'-3%" O 4d1 [ & o
4’?_"7 M . 23n §4 n
N 3 : L—Pl
ANk | 6b3 32 4'-3 32 4'-3 6b3 ( - m} ~ 4e 1
% |6b4 16 37" 16 3-7" 6b4 s [ 11%"
D=2%"+ ”
3%" Y 7
g g oy ~J
4cl 119 2'-7 125 2'-7 4cl N b . 0“/‘\/
= A -
= = @ o vy BTB100 & BTB105 Beam-Data Dtls.
4d1 109| 6-5" [107| 6'-5 4d1 N oot | %
. = 6" . X
6 - M ® o LN%‘J
4el 26 3-2" 26 3-2" 4el
an1 4 80" 4 30" an1 6 b4 AAS b ]. AAG b3 (Alternate) (Alternate) (Alternate)
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Symmetrical About G@ —

dcl—»] %(L Bearing L 5b1, 4c1, 4d1 9" 6@ 16" = 90" 4cl | 9"
3@2%"=7%" ‘ I |
14" L 3e4' 4@6 =200 8" 14 @ 9" = 106" L 14 @ 1'0" = 14'0" L 9@ 13" = 11-3" 7@ 16" = 10-6"; 5bl, 4cl, 4d1

5a2
2-6b3—+—»——>— > [

35" Typ. 4C1J

| e e S
[ —————— —
! 4
‘ ]2J 12— 10'-0"
4d1, 4el 4el 12 2 Hold Down | -
6'-0" - Debonded Strands | (See Section Views for Strand Location) Point
- >
8" 100'-0" @ to @ Bearings L

\
\

b - 101'-4" End to End of Beam

BTB100

W\/

End of Beam Wi End of Beam

6 Lines
5a14‘ 5a24‘ i

AA 5b2 1/2-- 1%"
/ : '-5" Min. Lap 3'-5" Min. Lap cl.
in

2" Top
Flange (Typ.)

ul

Q

\>N

T
|

! _
Vg

A %" _ , . .
‘ X a 5b1 Area = 631.7 in.? Top Flange Longﬁudnuﬂ Bar Layout
@ of Beam — 47 2" Top c Yo = 17.14 in.
Flange (Typ.) [ = 99,980 in.*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles

See Alternate Bar Note on

at both ends of the beam. ctandard Shaat 4765,

- o > z Locati f f z Locati f f
- > - - ocation of four > - - ocation of four
2. ‘1‘_1%”7 ‘1‘_1%'; t Typ. strands if used Typ. strands if used <1
o ig T @ . in lieu of 5al bars in lieu of 5al bars BN 531
= 1 1 and 5a2 bars and 5a2 bars
i > Y /N
\ * % P o Deflected Strands
y 4Ac1 0 4c1 h 4Ac1 A Dimensions at End of Beam
- z Y AA Epoxy Coated Bars
N o SAA 5b1 S 4h1 = oln ®  Strands Debonded 6'-0" from Beam Ends
= 0 - . @ /16" 2lo ¥ % o
< o o 2 ° o2 ~ 4d1 9 gls 4d1
m R g ‘ = o = QO Sle % gle
Y R\ ~ i N s © Y del | del
ok g ® 2 [P I. 8
A W A § Y Y ;
%ki 9\7, 7“7) m\g - i o ] A ?1
~Q ¢ =
~y y Sy B — y
g - = - A
%" Fillet /< 26 > 2 N =22 N
e}

BTB Beam Cross Section A-A Section B-B View C-C BTB100 Beam Details
Section
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Symmetrical About ¢ —»

dcl—») & Bearing 5 5b1, 4cl, 4d1 L 10 @ 16" = 16'-0"; 4cl 9|
3@2]/2“:7]6:: d l V“ V“ L
1% l_z@A"“zl @6 =20, 8 9@ 9" = 6-9" L 13@ 10" = L 10 @ 1-3" = 126" B 11 @ 16" = 166" 5b1, 4cl, 4d1
SRR e
‘ 5al 5a2
2-6b3—+—»——>— > \ [
i \
‘ 3-5" Typ. J <4c1

@ .

i ———— I
i :
‘ ! 12 12 en
Debonded Strands (See Section Views for Location and Distance)| Point
8" | 105'-0" @ to @ Bearings L
‘ 106'-4" End to End of Beam L
_ AA 5b2 %" 1"
| 2 :ﬁ N sa2 /T cl. 35" Min. Lap le—g 35" Min. Lap cl.
j\/ e ﬂ\ 0 End of Beam ! End of Beam
T T T T R 7 —— 6 Lines
| L |l s t il sa1t ca 4 | 5214
| [ | w ¢
A 5 n
[ % r 1% _ ) ) )
‘ X . 5b1 Area = 631.7/in. Top Flange Longitudinal Bar Layout
G of Beam—T *L 2" Top : Yo = 17.14 in.
Flange (Typ.) [ = 99,980 in.*

Top View

The top flange beam
corners are to be
chamfered 2" as shown
at both ends of the beam.

Section A-A
(Alternate)

See Alternate Bar Note
Standard Sheet 4765.

on

<— | ocation of four

strands if used
in lieu of 5al bars
and 5a2 bars

Straight
Strands
3@ 2"

-

» 2'-10" . o
- NED e > Rl
o 1-1% 1-1% A Typ.
§ i < > - L n;\w .
IES 7%¢" < N =
— n
y
¥
- mn VT
o = T o - 2E
B R o ‘ 3 B3 T
o 8 o i ® Y
T.rﬂL S ‘u =S‘ n A
Y 'l <
X > \
k. ~y Y =Y I -
2'-6" s =4 " " on " At
%0 Fillet - X ~ 2 13@ 2" = 2-2 2
O

BTB Beam Cross

Section

Section A-A

Beam Section
Properties

o
> e -~|e <— | ocation of four
Typ. strands if used
in lieu of 5al bars <
and 5a2 bars %r'
w o
g 1 A
5a1 4cl
Z| 1" ¢l Mmin. L ha
s = 4h1 S 4 ®
y (yp) 4d1 o gls
- ® z|c
©y del n 9|8
- “ﬂj m
A a
Y

Section B-B

Deflected Strands

Dimensions at End of Beam

Epoxy Coated Bars

Strands Debonded:
3'-0" from Beam Ends - 3rd Row from Bottom
6'-0" from Beam Ends - 2nd Row from Bottom

View C-C

BTB105 Beam Details
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- .M. Reference Note for Sealing Beam Ends Distinguishes Between the Fabricator and Contractor. Deck Panel Option Note was Deleted.
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Beam Notes:

These beams are designed for AASHTO live loads as indicated in
above table with an allowance of 20 Ibs. per square foot of roadway
for future wearing surface.

All PPC beams shall use high performance concrete (‘HPC') in
accordance with the Standard Specifications.

Hold down points for deflected strands may be moved toward
ends of beam a distance of 0.05 L maximum at producer's option.

All prestressing strands except lifting loop strands shall be 0.60
in. nominal diameter (nominal steel area = 0.217 in.?) and conform
to ASTM A416 Grade 270 Low Relaxation Strands. Minimum strand
breaking strength shall be 58.6 kips.

Tops of beams are to be struck off level and finished as per
Materials 1.M.570.

Bearings shall be as detailed on other design sheets.

Beams to be used in bridges made continuous by the poured in
place deck, are to be at least 28 days old before the deck is placed
unless a shorter curing time is approved by the bridge engineer.

The portions of the prestressed beams that are to be embedded
in the abutment and pier diaphragms shall be roughened for a
distance of 10" from the beam end by sandblasting or other
approved methods to provide suitable bond between the beam
and the diaphragm in accordance with Article 2403.03, 1, of the
Standard Specifications.

All beams are to be increased in length to compensate for elastic
shortening, creep and shrinkage.

For transporting, the allowable overhang is shown in the Lifting
Loop and Overhang Table.

The Contractor shall assure the lateral stability of the beam during
handling, transporting and erection by providing temporary bracing
as needed.

Holes must be cast in the web to accommodate the steel
diaphragm attachments as detailed on the Steel Diaphragm
Detail Sheet.

If sole plate is required for bearing, sole plate is to be set in
forms when beam is cast and formed out below to exclude concrete
as detailed on the Bearing Sheet.

If stub abutments are used, all strands at the ends of beams at
stub abutments shall be cut off reasonably flush with the concrete.

When expansion joints are used, concrete sealer shall be applied
to the prestressed beam end sections. The sealing shall be in
accordance with Materials 1.M.570 (Fabricator Application) and
[.M.491.12 (Contractor Application).

Minimum concrete f'c (at 28 days) and minimum f'ci at release
are located in the BTE Beam Data Table above.

Four 0.60 in. diameter strands stressed to not more than 5000
Ibs. each may be used in lieu of bars 5al and 5a2 in the top flange.

Design Stresses:

Design stresses for the following materials are to be in
accordance with AASHTO LRFD Bridge Design
Specifications, Series of 2017.

Reinforcing steel in accordance with Section 5, Grade 60.

Concrete in accordance with Section 5.

Prestressing steel in accordance with Section 5, Grade 270.

Specifications:

Construction: Standard Specifications of the lTowa
Department of Transportation, current series, with
current applicable special provisions and supple-
mental specifications.

Design: AASHTO LRFD, Series of 2017 with minor

modifications.

®

&)

BTE Beam Data

c o = Concrete o Number of | _ 3 I N Deflection (in) Ap Permissible n o ~

£ 4?% ) Strength 8- Strands S0 % 2 Camber (in) ©® ||ymediate @ Time @ Maximum Spacing § g | £ o

g 93 : 5@ s= = E £ % 4] o < (elastic) A, | (plastic) Ay = G‘CJ, > |e § g

= s < = fici f'ic é a g :g_j - = 2 § At After stool Steel HL-93 Loading % § G g

® L%& 5 - (ksi.) (ksi.) < & 8 . T & |Release| Losses Diaphragm Diaphragm Steel Diaphragm = “ -
BTEGO 60'-0" | 61'-4" 4.50 5.00 0.60" 14 — 596 — 0.33" 0.61" 0.17" 0.04" 9'-3" 25.8 12.8 2003
BTEG5 65'-0" | 66'-4" 4.50 5.00 0.60" 14 — 596 — 0.36" 0.67" 0.23" 0.06" 9'-3" 27.9 13.8 2112
BTE70 70'-0" | 71'-4" 4.50 5.00 0.60" 16 — 681 — 0.46" 0.85" 0.32" 0.08" 9'-3" 30.0 14.8 2218
BTE75 75'-0" | 76'-4" 4.50 5.00 0.60" 16 — 681 — 0.49" | 0.91" 0.40" 0.10" 9'-3" 32.1 15.9 2324
BTE80 80'-0" | 81'-4" 5.00 6.00 0.60" 18 — 766 — 0.61" 1.12" 0.49" 0.12" 9'-3" 34.2 16.9 2456
BTE85 85'-0" | 86'-4" 5.00 6.00 0.60" 18 2 851 11.8 0.71" 1.31" 0.65" 0.16" 9'-3" 36.3 18.0 2566
BTE90 90'-0" | 91'-4" 5.00 6.00 0.60" 18 2 851 11.2 0.73" 1.36" 0.81" 0.20" 9'-3" 38.4 19.0 2672
BTE95 95'-0" | 96'-4" 5.00 6.00 0.60" 20 4 1021 20.4 0.96" 1.77" 1.06" 0.27" 9'-3" 40.5 20.0 2782
BTE100 100'-0" | 101'-4" 5.00 6.00 0.60" 22 4 1106 19.5 1.11" 2.06" 1.23" 0.31" 9'-3" 42.6 21.1 2891
BTE105 105'-0" | 106'-4" 5.00 6.00 0.60" 24 4 1191 18.6 1.31" 2.42" 1.48" 0.37" 9'-3" 44.7 22.1 3035
BTE110 110'-0"| 111'-4" 5.00 6.00 0.60" 26 6 1361 25.6 1.61" 2.58" 1.78" 0.45" 9'-3" 46.8 23.1 3192
BTE115 115'-0"| 116'-4" 5.50 6.00 0.60" 28 6 1446 24.6 1.78" 2.85" 2.12" 0.53" 9'-3" 48.9 24.2 3409
BTE120 120'-0" | 121'-4"| 5.50 6.00 0.60" 30 8 1617 30.0 2.07" | 3.31" 2.50" 0.63" 9'-3" 51.0 25.2 3451
BTE125 125'-0" | 126'-4" 6.50 7.50 0.60" 32 3 1702 29.0 2.48" 3.97" 2.75" 0.69" 9'-3" 53.1 26.2 3561
BTE130 130'-0" | 131'-4"| 6.50 7.50 0.60" 36 8 1872 28.0 2.95" | 4.72" 3.21" 0.80" 9'-3" 55.2 27.3 3670
BTE135 135'-0" | 136'-4" 7.00 8.00 0.60" 40 8 2042 27.0 3.34" 5.35" 3.65" 0.91" 9'-3" 57.3 28.3 3776
BTE140 140'-0" | 141'-4" 7.50 8.50 0.60" 42 10 2213 31.2 3.65" 5.84" 4.14" 1.03" 9'-3" 59.4 29.3 3920
BTE145 145'-0" | 146'-4" 7.50 9.00 0.60" 44 12 2383 34.7 4.02" 6.43" 4.66" 1.17" 9'-3" 61.5 30.4 4107
BTE150 150'-0" | 151'-4" 7.50 9.50 0.60" 48 12 2553 33.7 4.48" 7.17" 5.17" 1.29" 9'-014" 63.6 31.4 4239

@ Deflections at mid-span due to weight of deck and
diaphragm. The deflections shown are for a deck (8.5") and
haunch (1.5") weight of:

1.04 kips/ft. for 9'-3" beam spacing

1.01 kips/ft. for 9'-0%4" beam spacing
And one steel diaphragm (0.500 kips) at ¢ of span for BTE6O to
BTE120, and two steel diaphragms (0.500 kips) placed 20'-0", on
either side of the beam ¢ for BTE125 to BTE150. For different
deck and diapragm weights, deflections will be directly proportional.

@ Deflections due to the combined effect of creep due to
weight of deck and shrinkage of deck.

Total beam deflections at ¢ of span, Ay , due to weight
of deck and diaphragms for detailing purpose:

(A) Ap=A; +A; for simple span.

(B) Ap=A, +%A; for end spans of continuous bridge.

(C) Ap=A; +%Nq for interior spans of continuous bridge.

© Total initial prestress is based on 72.6% f's, f's= 270 ksi.
and As= 0.217 in.2.

@ Requires a 4500 psi., 28 day compressive strength for cast-
in-place slab concrete.

® Includes partial length debonded strands, see individual
Beam Sheet for locations and details.

© Calculated design cambers are based on multipliers
developed from research in Iowa.

BTE

Beam - Data Details
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Correction 12-13: Coil Tie Detail was Changed to Reflect the Distance Between Coil Tie Anchors Embedded % inch.

Issued 02-08.
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Reinforcing Bar List
Beam BTE60 BTE65 BTE70 BTE75 BTES8O BTE85 BTE90 BTE95 BTE100 BTE105 BTE110 BTE115 BTE120 BTE125 BTE130 BTE135 BTE140 BTE145 BTE150 Beam Note: All mild reinforcing steel can be epoxy coated
Bar|Shape|No.|Length| No. |Length| No. |Length| No. [Length| No. |Length| No. |Length| No. |Length| No. |Length| No. | Length| No. |Length| No. |Length| No. | Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| No. |Length| Bar at Contractor's option without modification to bar
5al 12| 32'-3"| 12 | 34'-9"| 12 | 37'-3"| 12 | 39'-9"| 12 | 24'-0"| 12 | 26'-6"| 12 | 29'-0"| 12 | 31'-6"| 12 | 34'-0"| 12 | 36'-6" | 12 | 39'-0" | 12 | 23'-2"| 12 | 25'-8"| 12 | 28'-2"| 12 | 30'-8"| 12 | 33'-2"| 12 | 35'-8"| 12 | 38'-2"| 12 | 22'-5"| 5al length or details at no additional cost to the State.
5a2 — — — — — — — — 6 | 40'-0"| 6 |40'-0"| 6 |40-0"| 6 |40'-0" 6 |40'-0"| 6 |40'-0"| 6 |40'-0"| 12 | 40'-0"| 12 |40'-0"| 12 | 40'-0"| 12 | 40'-0"| 12 | 40'-0"| 12 | 40'-0"| 12 | 40'-0"| 18 | 40'-0"| 5a2
AA |5b1 37| 12'-2"| 41 | 12'-2"| 45 | 12'-2"| 49 | 12'-2"| 53 | 12'-2"| 57 | 12'-2"| 61 | 12'-2"| 65 | 12'-2"| 69 | 12'-2"| 75 | 12'-2"| 79 | 12'-2"| 87 | 12'-2" | 87 | 12'-2"| 91 | 12'-2"| 95 | 12'-2"| 99 | 12'-2"[105| 12'-2" | 111| 12'-2"| 115| 12'-2"| 5bl AN
AAX |6b3 52| 6'-6" | 52 | 66" | 52 | 66" | 52 | 6'-6" | 52 | 6'-6" | 52 | 6'-6" | 52 | 6'-6" | 52 | 6'-6" | 52 | 6'-6" | 52 | 6'-6" | 52 | 6'-6" | 56 | 6'-6" | 56 | 6'-6" | 56 | 6'-6" | 56 | 6'-6" | 56 | 6'-6" | 56 | 6'-6" | 52 | 6'-6" | 52 | 6'-6" | 6b3 | AAk
% |6b4 8 |5'-10"| 8 |5'-10"| 8 |5'-10"| 8 |5'-10"| 8 |5'-10*| 8 |5'-10"| 8 |5'-10"| 8 |5'-10"| 8 |5'-10"| 8 |5'-10"| 12 |5'-10"| 12 | 5'-10"| 12 |5'-10"| 12 | 5'-10"| 12 |5'-10"| 12 |5'-10"| 12 |5'-10"| 20 | 5'-10"| 20 | 5'-10"| 6b4 *
4cl 87| 2'-7" | 93 | 2'-7" | 97 | 2'-7" | 101| 2'-7" | 107 | 2'-7" | 113} 2'-7" (117 | 2'-7" | 123| 2'-7" | 129| 2'-7" | 135| 2'-7" | 141| 2'-7" | 143| 2'-7" (149 2'-7" [155| 2'-7" (161| 2'-7" [165| 2'-7" (171 2'-7" (177 2'-7" | 183 | 2'-7" | 4cl
4d1 67| 6'-5" 71| 6-5" (75| 6-5"| 79 | 6'-5" | 83 | 6'-5" | 87 | 6'-5" | 91 | 6'-5" | 95 | 6'-5" [ 99 | 6'-5" [ 105| 6'-5" |[111| €'-5" |117| 6'-5" [117| 6'-5" |[121| 6'-5" [125| 6'-5" [129]| 6'-5" [135| 6'-5" [143| 6'-5" | 147| 6'-5" 4d1
4el 34| 3'-2" | 34 | 3-2" | 34 | 3'-2" | 34| 3'-2" | 34 | 3'-2" | 34 | 3'-2" | 34| 3'-2" | 34 | 32" | 34 | 32" | 34| 32" | 36| 32" |34 | 3-2" |34 | 32" | 34| 32" |34 | 32" |34 | 32" |34 | 32" | 36| 3-2"| 36| 3'-2" | 4el
4h1 8 | 8-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" 8 8'-0" | 4h1l
AA 5b1 and 6b3 bars to be epoxy coated
% 6b3 and 6b4 bars to be used in pairs
. Bent Bar Details :
Lifting Loop and Overhang Table Alternate Bar Notes:
Beams Lifting Loops # of Strands D Beam Note: All bar dimensions are out to out 311" 4n 11%" Alternate bars shown in Bent Bar Details may be used in lieu of
Each End Per Loop Overhang (ft.) D = Pin diameter for bending . }‘\—“ *?—"q reinforcing bars shown in bar list. No additional payment shall
BTE60-BTE75 1 4 2'-0" *x (unless otherwise shown) ol (2 N ﬁr be made for use of alternate bars.
BTE80-BTE9O 2 4 20" *x #4 Bar D= 2" 4h1 5 ©y
BTE95 2 4 20" 10 #5 Bar D= 2%" ! b
BTE100 2 4 39" 10 #6 Bar D= 4" T " 3l N 4d 1 v
3% 6 2'-3% N v
BTE105 2 4 6'-3" 10 o gl fe——— S| e
BTE110-BTE120 2 4 33" 10 H 3 o
BTE125-BTE135 2 4 9'-3" 14 O j 1%
BTE140 2 4 9'-3" 16 D=2%" . ’«.;7“
BTE145 2 4 10'-0" 16 5 - 7,
BTE150 2 4 12'-3 16 = in n ”/‘\;'/
S
N
o' \6.. o 1-7%"
%% In accordance with Article 2407.03, K of the Standard Specifications. L" M AASbZ 5b]_ 4d 1
Lifting loops shall carry loads equally. 6b4 AASb]. AA6b3 (Alternate) (Alternate) (Alternate)
Number and exact location of coil
ties to be as detailed on specific
bridge design.
The top and bottom rows of the 6"
14"9 i deflected strands are to be cut >l
Standard Steel Pipe with 1'-2" projections which are — AA—
’/7‘ 1
to be shop bent as shown. The /?:H ) ,
remaining top deflected strands / 1 ' X ‘ i
are to be cut with 5" projections. e )
Six bottom strands are to be cut (Typ.) | /4 2 Coil
Lifting loops shall with 1'-6" projections which are H Ties (Min.
be placed on to be shop bent as shown. The 9000 Ibs.
centerline of beam remaining bottom strands are to 6" gl Pull Ogt
be cut off reasonably flush with Typical at L—ZJ Capacity)
> A < the concrete. both beam ends
3 sps. at 6" . . '
Coil Tie Detail
Strand Projection At Beam Ends When
Embedded In Concrete End Diaphragms
o
n
| Four %4"@ grade 270 strands
threaded through each pipe sleeve
bent as shown after threading.
Alternate lifting devices may
be submitted for approval
(see Lifting Loop and Overhang
. Table).
Typical at each end of beam
Lifting Loop Detail :
BTE Beam - Data Details
FILE NO. ENGLISH DESIGN TEAM Bulb Tee "E" Beams - 60'-0" - 150'-0" Spans Data Details - (Sheet 2 of 2) Standard Sheet 4770s2 COUNTY PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4771 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 02-08.

; P Symmetrical About @ ——»

el %Q Bearing i‘ 5b1, 4cl, 4d1 L9 'i‘ 9@ 1'6" = 13-6"; 4cl 71‘9 .

14" 13 @ 6" = 6'-6" ‘6]/2" 4 @ 9" = 3'-0" ) 3@1-0"=3-0" 2@ 1-3"=2-6"| 10 @ 1'-6" = 15'-0"; 5b1, 4cl1, 4d1

! - >

L
4c1j 3'-5" Typ.

<

2-6b3 7—4—>—>—>—>—>—>—>—>—>—>—>—>
2-6b4—>—'—>

S5hl1-»—»—>p

<<+ <41

|
|
|
|

10 |

| at

4d1, 4el

60'-0" @ to @ Bearings ‘
Dl

© . 61'-4" End to End of Beam —
BTE60 >

I
I
KA

~ AA 5b2
‘ o ,% = 5al / 1% qu_ 1%
: A\ : Flo = cl. 4>H+ cl.
| Iq\/l | N2 End of Beam Min. Lap ‘ End of Beam
, i) —— 6 Lines
I L I s 4c1 sa1 b ‘ A
L ) —1 o . | 5al
‘ 176 Area = 807.4 in. . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2 . 2 .
} 210" > R <— Location of four > e <— Location of four
CIE < > Typ. strands if used Typ. strands if used
el I %o . 5al | in lieu of 5al 5a1 in lieu of 5a1 5a1
Ty = Sy o in bars in bars
A L ‘
4cl 4c1 4cl
Y AA Epoxy Coated Bars
1" Min. Cl.
lplle "
1%6" (Typ.) <4+—6b4
3w 3w . 1" Min. Cl.
i“ 1-1% 1-1% cl ﬁ»«—
b - > ' yp.
F @ 1%6"
" : % fe| 11%0
- Gl IEPREACEN Ak i = I - <« 6b3 A
%" AA 5b1 o5&
VA../S ) g DA 5b ; & >é ah1 i
R | o o = an1—77
& 2\ 2 2l m‘ = h
. QA o = ad1 92 b
S ' — ©|e ]
i A N v | oA =gi= 5
:N‘ Q\q’ nf . i "_‘.
_’\\ \ 9 4 AN .
2 : .
% Fil‘et/. 26 % 2| laar| s@2 e | 2 BTE6O Beam Details
> >
=10"
BTE Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 600" Span | Standard Sheet 4771 COUNTY | PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4772 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 02-08.

. Symmetrical About @ ——»
4cl—» %—Q Bearing 5b1, 4cl, 4d1 9" 10 @ 1-6" = 15'-0"; 4cl 9"

| >l >
5%

>l >l
f > > >
L 4@9"=3-0" 4 @ 1'-0" = 4'-0" 2 @1-3" = 2-6" ‘ 11 @ 1'-6" = 16'-6"; 5b1, 4cl, 4d1 ‘

" T - » -

L4Cl ‘

1% 13@ 6" = 6'-6"

~

2-6b3 ——»’—»—»—»—»—»—»—»—»—»—»—»—»
2-6b4—>—’—>

S5bl1-»—>—>p

|
|
!
|
| <t <+——=4dl
|
!
|
i
]

10

| it

LN

65'-0" ¢ to @ Bearings
>

© . 66'-4" End to End of Beam -
BTE65 @

\
\

~ AA 5b2
‘ o ,% = 5al / 1% qu_ 1%
; 7\ . Flo = cl. 4>H+ cl.
| Iq\/l | N2 End of Beam Min. Lap ‘ End of Beam
, i) —— 6 Lines
I L I s 4c1 sa1 b ‘ A
L ) —1 o . | 5al
‘ 176 Area = 807.4 in. . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | i
i 210" > -« <—— | ocation of four > R <— |ocation of four
Gl - > Typ. strands if used Typ. strands if used
el I %o . 5al | in lieu of 5al 5a1 in lieu of 5al 5a1
"y - Ty o~ in bars in bars
A L
4cl 4c1 4cl
Y AA Epoxy Coated Bars
1" Min. Cl.
lplle "
1%6" (Typ.) <4+—6b4
3w 3w . 1" Min. Cl.
i“ 1-1% 1-1% cl ﬁ»«—
b - > ' yp.
F @ 1%6"
" : % fe| 11%0
- Gl IEPREACEN Ak i = I - <« 6b3 A
%" AA 5b1 o5&
VA../S ) g DA 5b ; & >é ah1 i
R | o o = an1—77
& 2\ & E% m‘g 1
- AN\ N — ad1 92 y
S ' — ©|e ]
i A N v | oA =gi= 5
:N‘ Q\q’ nf . i "_‘.
_’\\ \ 9 4 AN .
% : .
% Fil‘et/. 26 % 2| laar| s@2 e | 2 BTEG5 Beam Details
> <
=10"
BTE Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 65-0" Span | Standard Sheet 4772 COUNTY | PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4773 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 08-09: Added Strands to Sections A-A, B-B, & C-C.

Issued 02-08.

; P Symmetrical About @ ——»

4cl—»l %Q Bearing i‘ 5b1, 4cl, 4d1 LR 10 @ 16" = 15-0"; 4cl T 9"

5%

1% 13 @ 6" = 6'-6" 4 @ 9" = 3'-0"

3 » 4@ 10" = 4-0"

4@ 13 = 5.0 11 @ 16" = 16-6"; 5b1, 4cl, 4d1

[ > |

/[ |
4cl 3'-5" Typ.

~

2-6b3 ——»‘—»—»—»—»—»—»—»—»—»—»—»—»
2-6b4—>—'—>

5h1-»—»—>p

<<+ <41

hd

[
4el —6

|
|
i
|
|
\
|
|
T
|l
I
‘8”;“ 70'-0" ¢ to @ Bearings

@ ) 71'-4" End to End of Beam >>
BTE70 é)

|

\

|

\

|

\

4h1 i
|

\

|

\

]

4d1, 4del }
\

~ AA 5b2
‘ o ,% = 5al / 1% qu_ 1%
; 7\ . Flo = cl. 4>H+ cl.
| Iq\/l | N2 End of Beam Min. Lap ‘ End of Beam
, i) —— 6 Lines
I L I s 4c1 sa1 b ‘ A
L ) —1 o . | 5al
‘ 176 Area = 807.4 in. . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | i
i 210" > -« <—— | ocation of four > R <— |ocation of four
Gl - > Typ. strands if used Typ. strands if used
el I %o . 5al | in lieu of 5al 5a1 in lieu of 5al 5a1
"y - Ty o~ in bars in bars
A L ‘
4cl 4c1 4cl
Y AA Epoxy Coated Bars
1" Min. Cl.
lplle "
1%6" (Typ.) <4+—6b4
3w 3w . 1" Min. Cl.
i“ 1-1% 1-1% cl ﬁ»«—
b - > ' yp.
F @ 1%6"
" : % fe| 11%0
- Gl IEPREACEN Ak i = I - <« 6b3 A
%" AA 5b1 o5&
VA../S ) g DA 5b ; & >é ah1 i
R | o o = an1—77
& 2\ & E% m‘g 1
- AN\ N — ad1 92 y
S ' — ©|e ]
i A N v | oA =gi= 5
:N‘ Q\q’ nf . i "_‘.
_’\\ \ 9 4 AN .
% : .
% Fil‘et/. 26 % 2| laar| s@2 e | 2 BTE70 Beam Details
> <
=10"
BTE Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 700" Span | Standard Sheet 4773 COUNTY | PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4774 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Issued 02-08.

> »

. Symmetrical About @ ———»
dcl— @ Bearing Sb1, 4cl, 4d1 9" 10 @ 16" = 15'-0"; 4cl 9"

>l >l
f D >
L 4@9"=3-0" 4 @ 1'-0" = 4'-0" L 6@ 1-3" = 7'-6" ‘ 11 @ 1'-6" = 16'-6"; 5b1, 4cl, 4d1 ‘

- s & |

Y T

1% 13 @ 6" = 6'-6" 6%"

2-6b3 ——»‘—»—»—»—»—»—»—»—»—»—»—»—»
2-6b4—>—'—>

S5hl-»—» >

hd

Lo
4el L 6

|
|
i
\
|
\
|
\
7
I
I
‘8”;“ 75'-0" @ to @ Bearings

© P 76'-4" End to End of Beam
BTE75 @

4d1, 4el

\
\

y
\

~ AA 5b2
‘ o = = 5al / 1% qu_ 1%
sle B~ /\ B 3.5m |
; A . Flo = cl. 4>H+ cl.
| Iq\/l | N g End of Beam Min. Lap ‘ Endl of Beam
| [ | ‘E 4cl 5a14A i Salj ——6 Lines
L Y —T . . [
‘ 176 Area = 807.4 in. . .
@ of Beam —» > Top e Vo = 28.75 i, Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | i
i 210" > -« <—— | ocation of four > R <— |ocation of four
Gl - > Typ. strands if used Typ. strands if used
el I %o . 5al | in lieu of 5al 5a1 in lieu of 5al 5a1
"y - Ty o~ in bars in bars
A L ‘
4cl 4c1 4cl
Y AA Epoxy Coated Bars
1" Min. Cl.
lplle "
1%6" (Typ.) <4+—6b4
3w 3w . 1" Min. Cl.
o 1-1% 1'-1% cl ﬁ’+
b - > ' yp.
F @ 1%6"
" : % fe| 11%0
- Gl IEPREACEN Ak i = I - <« 6b3 A
%" AA 5b1 o5&
VA../S ) g DA 5b ; & >é ah1 i
R | o o = an1—77
& 2\ & E% m‘g 1
- AN\ N — ad1 92 y
= ' — gle ]
i A N v | oA =gi= 5
A ) & . i 4
~ 't 3
% : .
% Fil‘et/. 26 % 2| laar| s@2 e | 2 BTE75 Beam Details
> <
=10"
BTE Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 75-0" Span | Standard Sheet 4774 COUNTY | PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4775 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2.

Issued 02-08.

. Symmetrical About @ ———»f
4c1—» }4—([ Bearing 5b1, 4cl, 4d1 9" 11 @ 1'-6" = 16'-6"; 4cl 9"

| >l >
5%

6@ 1-3" = 7-6" 12 @ 1'-6" = 18'-0"; 5b1, 4cl, 4d1

™ | i

\4 \4

T
1% 13@ 6" = 6-6" _ 4@9 =30 5@ 140" = 5-0"

v
A

2-6b3 ——»‘—»—»—»—»—»—»—»—»—»—»—»—»
2-6b4—>—'—>

S5bl1-»—>—>>

<<+ <41

12

[ at

|
|
i
\
|
\
|
\
T
I
I
‘8”;“ 80'-0" @ to @ Bearings

@ . 81'-4" End to End of Beam -
BTE80 »

4d1, 4el

\
\

~ AA 5b2
| E . "
o> - 5a2 '/_ 172 . .
! el o /\ in al. 35 ~q 35 cl.
; ;q\/; ; a2 End of Beam Min. Lap ! Min. Lap Endl of Beam
‘ © | I —— 6 Lines
[ L [ L= 4c1 sa1t s b 521
L Y —T . - |
‘ 176 Area = 807.4 in. . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | i
i 210" > -« <—— | ocation of four > R <— |ocation of four
Gl - > Typ. strands if used Typ. strands if used
el I %o . 5a2 | in lieu of 5al 5a1 in lieu of 5al 5a1
"y - Ty o~ in and 5a2 bars in and 5a2 bars
A L ‘
4cl 4c1 4cl
Y AA Epoxy Coated Bars
1" Min. Cl.
lplle "
1%6" (Typ.) -<+—6b4
3w 3w . 1" Min. Cl.
o 1-1% 1'-1% cl ﬁ’+
k. - > ' yp.
F @ 1%6"
o : % fors| 1%
- Gl IEPREACEN Ak i = I - <« 6b3 A
% AA 5b1 ol%
VA../S ] g DA 5b ; & >é ah1 i
Rs. eSS & n|< an—7
F o £ v
. /) A N o 4d1 2| Y
- ' — g|s )
wy > L ef A o
& ® - vy -
~ Y =y — e Y
- A
© ~ .
e |, ze | % 2ol o2 Jul |2 BTE8O Beam Details
—1g
BTE Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 800" Span | Standard Sheet 4775 COUNTY | PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4776 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2.

Issued 02-08.

> »

. Symmetrical About @ ——»
4cl— %Q Bearing L 5b1, 4cl, 4d1 UL 12 @ 16" = 18'-0"; 4cl 9
l« e >le ]
1%n 13@ 6" = 6'-6" ‘91/7:‘ 4@09" =3-0" 6@ 1'-0" = 6'-0" L 6@ 1-3" = 7-6" ‘ 13 @ 1'-6" = 19'-6"; 5b1, 4cl, 4d1 ‘
A4 14

L ‘ ‘ ‘ [5al ‘ 5a2 @ ‘
i 3-5" Typ. <4c1
|

2-6b3 —

2-6b4—>—'—>

?
le ' "
ael L6 Hold Down 86

Point

4d1, 4el

|
|
i
|
|
\
|
|
T
|l
I
‘8”;“ 85'-0" @ to @ Bearings

© . 86'-4" End to End of Beam -
BTE85 »

AA 5b2
' 1% 1%
a. 3-5" g 3-5" cl.
Min. Lap ! Min. Lap End of Beam

\
\

it

End of Beam ‘ 6 Li
—— 6 Lines
4cl sa1t sa2 b sa1t

2" Top
Flange (Typ.)
o
N
QU
N
g

T
|
|
J —7

‘ 1%6" Area = 807.4 in.? . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | H
i 210" > -« <—— | ocation of four > R <— |ocation of four
Gl - > Typ. strands if used Typ. strands if used
N %o . 5a2 | in lieu of 5al 5a1 in lieu of 5al < 5a1
"y - Ty o~ in and 5a2 bars in and 5a2 bars y
i . 0o U—“ loo
4cl 4cl 23 4cl
Y g s o Deflected Strands
L] 1" Min. Cl. %g A Dimensions at End of Beam
1%¢" (Typ.) a <«<4+—6b4 AA Epoxy Coated Bars
N 3 .- 1" Min. CI.
- 1-1%" 1-1%" LU
2l e - . c (Typ.)
F @ 176"
o : % fors| 1%
- Gl IEPREACEN Ak i = I - <« 6b3 A
%" AA 5b1 o5&
VA../S g DA 5b ; & >é ah1 i
-l | o - = _1Y
'?6’// o ”§ s o s m‘ = 4h1
o~ — .
-, N T - N
o 2 L 7 Gl )
X & N o — =4 -
~ v =y A, Y Y Py by
. = '
g " " " " " N .
3 Fmet/ 26 i 2|13 @ 2" = 2027 | 2 BTE85 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 85-0" Span | Standard Sheet 4776 COUNTY | PROJECT NUMBER SHEET NUMBER
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Beams.dgn - 4777 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2.

Issued 02-08.

> »

) Symmetrical About ¢ —»
4cl—— %Q Bearing L 5b1, 4cl, 4d1 L9 12@ 146" = LS
[ e >le RN
1% 13@ 6" = 66" 6% 4@ =30 6@ 10" = 6-0" L 8 @ 1-3" = 100" ‘ 13 @ 1'6" = 196" 5b1, 4cl, 4d1 \
‘ ‘ ‘ | [5al ‘ @ ‘
L ‘ y 1
I
| < 35" Typ. > <4C1 ‘
‘ I
2-6b3 — i ‘
2
2-6b4d —»——+—» ‘
‘ S5bl1-»—»—»p |
I ‘
| 4n1 ‘
I ‘
| << <4d] i
l}
\ I
T
. |
\ i :
S T ey S »
4d1, 4el . 4el L 6 Hold Down |_ 9'-0" |
Point |
8 | 90'-0" ¢ to @ Bearings ‘ —
>l >
& 91'-4" End to End of Beam L
— AA 5b2
‘ % ,% = 5a2 / 1% 1%
! e > o /\ in cl. L«Q 3-5" Cl.
| 'q\/' X ~| 2 End of Beam Min. Lap Min. Lap End of Beam
| | ! | | IS —— 6 Lines
| | | | | v 4cl 5a14‘ Salj
Pl Yy —T
‘ 1%e" Area = 807.4 in.? . .
@ of Beam —» > Top 15400 Vo = 28.75 i, Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i | i
i 210" > -« <—— | ocation of four > R <— |ocation of four
IR > Typ. strands if used strands if used
&8 %o : 5a2 1 in lieu of 5al 5al _ in lieu of 5al < 5al
ny Ty o~ in and 5a2 bars in and 5a2 bars y
y . 0o i loo
4cl 4cl 23 4cl
Y g s o Deflected Strands
L] 1" Min. Cl. %g A Dimensions at End of Beam
1%¢" (Typ.) a <«<4+—6b4 AA Epoxy Coated Bars
N 3 .- 1" Min. CI.
= 1-1%" 1-1%" al - e
N - > : (Typ.)
: ® 1%6" P
m o 11%" |6%"| 113%" 0
i " _11% 5 7 = I3t » 00 6b3 [}
%" AA 5b1 ols
VA../S ] 4 L >é an1 A
&3 nenigilS: o m|< an1—77
= ) 8 Zls v
x B\ Ny ~ £l ad1 92 L
X — Q| oc -
" 3 = BlS g B
BN S S G'm LI vy -
~ v =y A .
- =X '
© ~ .
e Fmet/. 20 % 2 |;3@2 =22 | 2 BTE9O Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 90'-0" Span | Standard Sheet 4777 COUNTY | PROJECT NUMBER SHEET NUMBER
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> »

. Symmetrical About @ —

4cl— %Q Bearing L 5b1, 4cl, 4d1 L9 13 @ 1-6" = 19'-6"; 4cl L9

l« o e R

1%n 13@ 6" = 6'-6" 6% 4@9"=3-0" 7@ 1'-0" = 7'-0" L 8@ 1-3" = 10'-0" ‘ 14 @ 1-6" = 21'-0"; 5b1, 4c1, 4d1 ‘
‘ ‘ ‘ ‘ [531 ‘ [5a2 @ ‘

i

‘ ' : 1

L ! |

F 3'-5" Typ. ‘

|

4cl ‘

2-6b3 — |
|

276b4—>—'—> ‘

|

| |

‘ I

I 4h1 ‘

I <t <«—<4(d] i

‘ I

‘ . |

| hd T

9'.6"

\ 4

Point

|| L 5
4d1, del 4el g Hold Down
g

95'-0" ¢ to ¢ Bearings

@ .

96'-4" End to End of Beam

BTE95 @

AA 5b2
/ 1" 1%
a. 3-5" g 3-5" cl.
End of Beam m ! Min. Lap End of Beam

2" Top
Flange (Typ.)
o
N
QU
N
g

| Ij\/l | g ‘ i —— 6 Lines
| | | | ¥ 4cl 5a1 SaZJ ‘ 5a1
L Y —T . o
‘ 176 Area = 807.4 in. . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | H
B 210" T > - <—— Location of four T > - <—— Location of four
ol - - > yp. strands if used yp- strands if used
N %o . 5a2 | in lieu of 5al 5a1 in lieu of 5al < 5a1
"y - Ty o~ in and 5a2 bars in and 5a2 bars y
i 0o -4 loo
0 O — 00
4cl 4cl 7@% 4cl
N QT o  Deflected Strands
Lol 1" Min. Cl. E g A Dimensions at End of Beam
1%6" (Typ.) g «+—6b4 AA  Epoxy Coated Bars
5 3 L 1" Min. CI. e
X 1-1%" 1-1%" cl 4>(T ) Indl
k. - > ' yp.
F @ 1%6"
™ A 11%" [6%"| 113%" LY
o n _11%" 6% 7 = I3t » 00 6b3 [}
%" AA 5b1 o5&
VA../S ) ; & >é ah1 i
<> K - — Y
R s 2\3 M\g E 2l ™5 4h1—"
) B\ ~ - A a1 O ]
X — .5 o :
nY > Y | ot a8 AR &
T\: X S A A -
Y =y g .
. Y i
2 o~ ~ .
% Fmet/ 26 5 ol l13@2 = 220| | 20 BTE95 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
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> »

. Symmetrical About @ —
4c1— }4—([ Bearing Sbl, 4cl, 4d1 9" 14 @ 1'-6" = 21'-0"; 4cl 9"

I
3 4@ 9" = 3-0" L 8 @ 1'-0" = 8'-0" L 8@ 1'-3" = 10'-0"

1% 13@ 6" = 6'-6" 15 @ 1'-6" = 22'-6"; 5b1, 4cl, 4d1

L ‘ ‘ ‘ [53] -[SaZ @ ‘
|

2-6b3 —

2—6b44>—y—>

<<+ <41

i
l
i
T
|
!
f

10'-0"

A\

Point

T w3 L
4d1, 4el 4el L 10 Hold Down
gn

100'-0" ¢ to @ Bearings

\
\

@ .

101'-4" End to End of Beam

BTE100 @

AA 5b2
/ 1" 1%
a. 3-5" g 3-5" cl.
End of Beam m ! Min. Lap End of Beam
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Flange (Typ.)
o
N
QU
N
g

| Ij\/l | g ‘ i —— 6 Lines
| | | | ¥ 4cl 5a1 SaZJ ‘ 5a1
L Y —T . o
‘ 176 Area = 807.4 in. . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | H
B 210" T > - <—— Location of four T > - <—— Location of four
ol - - > yp. strands if used yp- strands if used
N = . 5a2 | in lieu of 5al 5a1 in lieu of 5al < 5a1
B ~ - z s
Ty = Ty in and 5a2 bars i and 5a2 bars My
i 0o -4 loo
0 O —3 00
4c1 4c1 - 4cl
2 ge o Deflected Strands
L] 1" Min. Cl. k] e A Dimensions at End of Beam
1%6" (Typ.) gw “4+—6b4 MM Epoxy Coated Bars
N 3 .- 1" Min. CI.
X 1-1%" 1-1%" cl 4>(T ) Indl
b - > ' yp.
F @ 1%6"
™ 7 11%" [6%"| 113%" 2
o n _11%" 6% 7 = I3t » 00 6b3 [}
454" AA 5b1 o|®
V 2l B o® >é 4h1 A
Res. enigI o - = an1—17
= ) g Zls v
- AN o — 9 4d1 o[ b
S ' . = Sl ]
nY > | ot g 13 &
S S N R vy =
~ ] -y g °
. A -
© B ~ :
e Fmet/. 20 % T oallBer =2l 2 BTE100 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
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> »

. Symmetrical About @ —»
4cl—» %—Q Bearing 5b1, 4cl, 4d1 9" 14 @ 1'-6" = 21'-0"; 4cl 9"

9@ 10" = 9'-0"

1% 13@ 6" = 66" 6%"

6@ 9" = 4-6"

8 @ 1'-3" = 10'-0" 15 @ 1'-6" = 22'-6"; 5b1, 4cl, 4d1

. [ »

\ 4 A4

A\

‘
|
‘ 4n1
\ i —
w <t w4dl —_—
\ e ———
\,
i
I °
.
‘ L
| L—Li L, 12
4d1, del ‘ del —3 Hold Down 10-6"

Point '
DL 105'-0" @ to @ Bearings ! ‘
.

@ . 106'-4" End to End of Beam -
BTE105 @

AA 5b2
/ 1" 1%
a. 3-5" g 3-5" cl.
End of Beam m ! Min. Lap End of Beam

2" Top
Flange (Typ.)
o
N
QU
N
g

. \ s
| : i : :/ v 4cl 5a14‘ 5,a24A ‘ 5a14‘
‘ 1%6" Area = 807.4 in.? . .
@ of Beam —» »L 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5bl [ = 422.790 in.*

Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles

at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.

2" 2"
l 210" > e «— Location of four > e - «— Location of four
IR > Typ. strands if used Typ. strands if used
&8 %o : 5a2 1 in lieu of 5al 5al _ in lieu of 5al < 5al
"y = Ty o~ i and 5a2 bars in and 5a2 bars y
A 00 - oo
0 O —3 00
ac1 4c1 - 4cl
2 22 o Deflected Strands
1" Min. Cl. k] e A Dimensions at End of Beam
1%¢" (Typ.) 8 n <«<4+—6b4 AA Epoxy Coated Bars
REA 13/ ™t 1" Min. Cl.
IR B R 5 ruinall |
] S ~ s (Typ)
™ r e le¥sr| 11%" 16
2 m L 672 117 = L <}~ 08 6b3 i
4%" ols
V el o® 4an1 A
R Rignna IRC - ol 1Y
& R ~\£ E m‘ = 4h1
= S Ty i 3 y
ny N u o H ‘@ 5,
- o o a B
=0 > S A -
~ v =y E.
/ - _a -
. ] " — o~ .
o Fillet 26 o 2| |13 @ 20 = 220 | 2 BTE105 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
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. Symmetrical About @ —»

4cl—» %—Q Bearing L 5b1, 4cl, 4d1 LD 14 @ 1'-6" = 21'-0"; 4cl 9
%" 3@4" 11 @ 6" = 5'-6" “91/7:_ ! 6@ 9" = 4-6" . 9@1-0"=9-0" 10 @ 1'-3" = 12'-6" ‘ 15 @ 1'-6" = 22'-6"; 5b1 ,4cl, 4d1 ‘

i ‘—1uo~" "‘ "‘ | T ah e ‘ -

fSal [SaZ @

‘ ¥ Y

2@
g\
E

2-6b3

2*6b44>—T—> 2

|
i _
\

\
<< <+ <4dl ———

hd

B 11-0"

Y

\ ‘ ¢ le
4d1, 4el del —56 Hold Down
gn

Point
110'-0" @ to @ Bearings

\
\

@ .

111'-4" End to End of Beam

BTE110 ¢A>

~ AA 5b2
! el o in a. -5 9 5" al.
T M oo BT - e by
| | i | TR 4c1 51} sa2 b 5a1-4
! ‘ ! v 1%6" Area = 807.4 in.? . .
@ of Beam —» »L 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5bl [ = 422.790 in.*
Top View [he top flange beam Section A-A Beam Section
chamfered 2" as shown (Alternate) Properties

at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
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2" 2"
l 210" > e «— Location of four > e - «— Location of four
I > Typ. strands if used Typ. strands if used
iy S o = 5a2 41— in lieu of 5al 5al - in lieu of 5al < 5al
"y = Ty o~ i and 5a2 bars in and 5a2 bars y
7y | oo -4 ‘oo
0 O 00
; 4cl o9 4c1 ﬁ‘ oo 4c1
Y 2 238 o Deflected Strands
1" Min. Cl. © g < A Dimensions at End of Beam
1%6" (Typ.) ~ = Z <«4+—6b4 AN Epoxy Coated Bars
13 13 IRalinipe 1" Min. CL. a]
IR B R a ruinall |
] S ~ s (Typ)
M - 11%" |6k 113" AN
i " _11% 5 7 = » 00 6b3 [}
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Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 110'-0" Span | Standard Sheet 4781 COUNTY | PROJECT NUMBER SHEET NUMBER

3:50:18 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn




Beams.dgn - 4782 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2.

Issued 02-08.

> »

. Symmetrical About @ —»
41— %Q Bearing L 5bl, 4cl, 4d1 UL 12 @ 1'6" = 18-0"; 4cl 9
1% 5@3" 10 @ 6" = 5'-0" 6% " @9 =4 L 16 @ 1-0" = 16'-0" ‘ 9@ 1-3" = 11-3" \ 13 @ 16" = 19-6"; 5b1, 4cl, 4d1 \
= ‘21'73”7‘ T T - » i
| T U e - | @ |
a
I /7 /7 ‘
‘ Y Y I
é |
35" Typ. 4cl L 3'-5" Typ. |
I 1
|
I
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e e e Se———
R e —
4h1 T

<t <+—=w4d1

=d

‘
|
|
|
|
|

—_— |
|
|
|
|
|
[
‘

11'-6"

\ ! L1 le
4d1, 4el 4el L6 Hold down
g

point ‘ ‘

115'-0" @ to @ Bearings

\
\

@ .

116'-4" End to End of Beam

BTE115 é}

AA 5b2
/ 150 35 FQ 3.5 o

Min. La | g Min. La
a. P 35 P a.
End of Beam ‘ Min. Lap End of Beam

—— 6 Lines
dcl 51} 5224 i Msae X,

it

2" Top
Flange (Typ.)
o
N
QU
N
g

T
|
|
J —7

‘ 1%e" Area = 807.4 in.? . .
@ of Beam —» > Top e Vo = 28.75 i, Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | H
B 210" T > - <—— Location of four T > - <—— Location of four
ol - - > yp. strands if used yp- strands if used
&g . 5a2 | in lieu of 5al 5al in lieu of 5al < 5a1
"y - o~ in and 5a2 bars in and 5a2 bars y
i 0o -4 loo
4cl 0o 4cl ’\ﬂ oo 4c1
2 ey o Deflected Strands
1" Min. Cl. © oS A Dimensions at End of Beam
1%6" (Typ.) ~ %% <4—6b4 AN Epoxy Coated Bars
.- 1" Min. CI. =)
: ® 1%6" P
o 8 % fors| 1%
- Gl IEPREACEN Ak i = I - <« 6b3 A
%" AA 5b1 o5&
VAH/S : 4 An5b g) & >é 4h1 A
&3 nenigilS: o g ) m|< an1—77
S f R = v
¥ - —— © 3 ko ]
Y \ ok S N A
iy 7 & o DN Z
X © S (I - -
~ ] -y P by
. A i
© : ~ :
weer |, e | 3 Ml e -2 BTE115 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 115-0" Span | Standard Sheet 4782 COUNTY | PROJECT NUMBER SHEET NUMBER

3:50:19 PM 4/5/2026 bkloss pw:\\NTPwint1.dot.int.lan:PWMain\Documents\Highway\Bridge\Standards\Bridges\Beams.dgn



Beams.dgn - 4783 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2.

Issued 02-08.

> »

. Symmetrical About ¢ —»

4c1—» %—Q Bearing _ 5b1, 4cl, 4d1 L9 15 @ 1-6" = 22'-6"; 4cl L9
%" 5@3" 10 @ 6" = 5'-0" “91/7:_ ‘ 6 @ 9" = 4'-6" P 9 @ 1'-0" = 9'-0" P 13 @ 1'-3" = 16'-3" ! 16 @ 1'-6" = 24'-0"; 5b1, 4cl, 4d1 ‘

=T T T I T :

1 fsal [Saz ‘ @ ‘ |

\ 4 | 4 ]

‘
I | I |

|1

2-6b3

2-6b4 —>—1 >

\
‘
\
‘
\
‘
\
adl T \
e — ]

|

[

:

\
\
|
\
|
:

\
] I =
4d1, 4del del —10 Hold Down
T >

12'-0"
) Point
‘8”;“ 120'-0" @ to @ Bearings
R

© « 121'-4" End to End of Beam
BTE120 @}

AA 5b2
/ 150 35 FQ 3.5 o

Min. La | g Min. La
a. P 35 P a.
End of Beam ‘ Min. Lap End of Beam

—— 6 Lines
dcl 51} s b Msa Mo

\
\

y
\J

it

2" Top
Flange (Typ.)
o
N
QU
N
g

T
|
|
J —7

‘ 1%6" Area = 807.4 in.? . .
@ of Beam —» »L 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be Alternate) .
chamfered 2" as shown (Alte Propertles

at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.

2" 2"
l 210" > e «— Location of four > e - «— Location of four
I > Typ. strands if used Typ. strands if used
iy S = 5a2 41— in lieu of 5al 5al - in lieu of 5al < 5al
"y = o~ i and 5a2 bars :{ and 5a2 bars y
A 00 - oo
4c1 oo 4c1 ’\ oo 4cl
0 O -3 0 O
- o Deflected Strands
1" Min. Cl. N 9T A Dimensions at End of Beam
R R — ol
%" (Typ.) © ge <+ 6ba AA  Epoxy Coated Bars
> 1" Min. CI. 1 m &
- F W o
] = . “ (Typ)
M - 11%" |6k 113" RGN
o - 1% |6k 4 L <104 6b3 4
4%" ols
V 2 o 2 >é 4h1 A
R s, RIS o PO . m|Z an1—1
= B v 2l & N
] B\ ~ o ® 9 52 3
~ 4 u‘ \ m © ez ©
" o 0 S5~ 2,
- A N N y v R
_\N‘ Q\,L n_’aé Q . -
~ ] -y o .
/ - 2k '
2 o~ ~ .
o Fillet 26 o 2| |13 @ 20 = 220 | 2 BTE120 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
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> »

. Symmetrical About ¢ —»
4c1—»] %—Q Bearing 5b1, 4c1, 4d1 9" 16 @ 1'-6" = 24'-0"; 4c1 9"
6@9" = 4-6"

1% 5@3" 10 @ 6" = 5-0" 6% 10 @ 1-0" = 100" 13@ 1-3" = 16-3" 17 @ 16" = 256" 5b1, 4cl, 4d1
—13 ‘ ‘ ‘ | 5a1 5a2 ‘ ‘
\ | F |
I
- I | I |

Y
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A
. A
A
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A
A,

A

2-6b4 —>— >l e MU

=d

I

|

I

| _

i <t <41 Q
I

|

I

I

12'-6"

—‘»j—J—J—J—J—J—J—J—J—J—J—J—J—J—J L—Li L—12 le
4d1, 4del 4el 1 —38 Hold Down

‘ Point '
T

A

8" 125'-0" @ to @ Bearings

@ . 126'-4" End to End of Beam -
BTE125 @

~ AA 5b2
S 5 / 1%" 3-5" ¢ 35" 1l%n
SlE ¢ a2 — 2 Min. La | Y Min. La 2
‘ °ly ° AR al. P ﬁ‘ig = P a.
; ;q\/; ; N g End of Beam ‘ Min. Lap End of Beam
i) —— 6 Lines
| | i [ [ = 4cl sa1t P L
L] Y d— . o \
‘ 176 Area = 807.4 in. . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | H 2" | i
i 210" > -« <— Location of four > R <— Location of four
Gl - > Typ. strands if used Typ. strands if used
&g . 5a2 | in lieu of 5al 5al in lieu of 5al < 5a1
"y - o~ in and 5a2 bars in and 5a2 bars y
i 0o -4 loo
0 O 00
4c1 oo 4c1 [ oo 4c1
" g Uﬂm °° o Deflected Strands
Lol 1" Min. Cl. N fofie: A Dimensions at End of Beam
1%6" (Typ.) © @ e <«4+—6b4 AN Epoxy Coated Bars
i tle—— 1" Min. Cl. M SN
] = - (Typ.)
o a 11%" |6%| 11%" 278
i " _11% 5 7 = I3t » 00 6b3 [}
%" AA 5b1 o5
VAH/S . 4 u@; g >é ah1 A
Rs. eSS & N Bw . n|< an—7
~ ¥ ® 9% = v
S -0 s o BE 5 @ L
nY Y ok on 55~ 5
-k ) S y nn o
H\N‘ ( Qﬂ, : Q‘ ; ;
~ ] -y [ .
- Y -
2 o~ ~ .
e Fmet/. 20 % 2 |;3@2 =22 | 2 BTE125 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
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. Symmetrical About @ —»
dcl— @ Bearing L Sb1, 4cl, 4d1 L 17 @ 16" = 25-6"; 4cl o
1% 5@3" 10 @ 6" = 50" 6% T 6@o =46 o 11@ 10" = 11%0" 13 @ 1-3" = 16-3" ! 18 @ 1-6" = 27'-0"; 5b1, 4cl, 4d1 ‘
o ‘:1|73u" Ll Il > »le »le
‘ ‘ ‘ | 5al f5a2 ‘ @ ‘
g ] |
‘ ¥ v ‘
! 1§
7 |
] L 3'-5" Typ. J C4c1 L 3'-5" Typ. J
T f ! I | 1
2-6b3 — ‘ w
2-6b4 ‘
| |
| <  |
| ah1 ‘
k
i I I ‘EES \
\\
\ T |
| . |
‘ . |
‘
S Uy S L L
4dl, 4el del 12 Hold Down 13'-0"
. Point | "
8" ‘ 130'-0" ¢ to G Bearings
T

@ . 131'-4" End to End of Beam -
BTE130 @

AA 5b2
/ 150 35 FQ 3.5 o

Min. La | g Min. La
a. P 35 P a.
End of Beam ‘ Min. Lap End of Beam

—— 6 Lines
dcl 51} s b Msa Mo

it

2" Top
Flange (Typ.)
o
N
QU
N
g

T
|
|
J —7

\
‘ 1%6" Area = 807.4 in.? . .
@ of Beam —» »L 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be Alternate) .
chamfered 2" as shown (Alte Propertles

at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.

2" 2"
_ 2'-10" > = <«—— Location of four > | - |« <« Location of four
IR > Typ. strands if used Typ. strands if used
8 %o . 5a2 L in lieu of 5a1 5al ; in lieu of 5al < 5al
“y = Ty o in and 5a2 bars n and 5a2 bars y
i | 00 - oo
0 O 00
) 4cl 0o 4c1 ’\ oo 4cl
0 O -3 0 O
Y g U“m o  Deflected Strands
1" Min. Cl. N 9T A Dimensions at End of Beam
» la _ 40’ C
1%6" (Typ.) © | C <-4 6bh4 AN Epoxy Coated Bars
3 B " . . m =2
) 1-13%" 1-1%" ‘VT 1" Min. Cl 8&.{7
] S| ™ - e (Typ)
m n 1% [etsr| 11%" 2716 . i
n | w
%" 5b1 ol 5
TA../S 3 A
-l = kel © — Y
Rs. eI o FO . m|Z 4h1—]
g i 9 g~ v
- A\ o - © = ad1 ZE y
~ Y | 3] sle ©
i L] et u 8E o 3
Y 3 NN y nn R
B oy N | 4
~ ] -y o .
] ~t A
%" Fillet LLJ © 2| |13@2" =227 | 2" BTE130 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beam - 130'-0" Span | Standard Sheet 4785 COUNTY | PROJECT NUMBER SHEET NUMBER
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> »

4cl—w }4—([ Bearing
1% 5@23/4'; 10 @ 6" = 5'-0" 73/41‘ 6 @ 9" = 4-6" .11 @ 1-0" = 11'-0" 15 @ 1'-3" = 18'-9" 18 @ 1'-6" = 27'-0"; 5b1, 4cl, 4d1

| | | >l
— 11
=1-1% ‘ ‘ ‘ ‘ ‘ 5al 5a2 ‘ @ ‘
w i | |
‘ ! |
3'-5" Typ. C4C1 3'-5" Typ.
I

Symmetrical About ¢ —»

5b1, 4cl, 4d1 9" 17 @ 1'-6" = 25'-6"; 4cl 9"

A

T
T | L]
| ————
<<t <+—=4d1] — T L
S —
—
e
I I
—r L
—

|
|
| e —
1
|
t
0
|
f

13-6"

Point

| | 12
L =12
ad1, 4e1—>j—J—A—J—J—J—J—J—J—J—J—J—J—J—>‘ del 4 —12 Hold Down
g"

A4

135'-0" ¢ to @ Bearings

\
\

@ .

136'-4" End to End of Beam

BTE135 @

AA 5b2
/ 150 35 FQ 3.5 o

Min. La | g Min. La
a. P 35 P a.
End of Beam ‘ Min. Lap End of Beam

—— 6 Lines
dcl 51} s b Msa Mo

it

2" Top
Flange (Typ.)
o
N
QU
N
g

T
|
|
J —7

\
‘ 1%6" Area = 807.4 in.? . .
@ of Beam —» »L 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5bl [ = 422.790 in.*

Top View

The top flange beam
corners are to be

Section A-A

Beam Section

-1%" and 6%" to 7%" spacing at each beam end.

Beams.dgn - 4786 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2.

Revised 10-2024: Revised beam end spacing to 5@2%"=1

Issued 02-08.

chamfered 2" as shown (Alternate) Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | i
} 210" > -« <— Location of four > R <— Location of four
IR > Typ. strands if used Typ. strands if used
&8 %o : 5a2 1 in lieu of 5al 5al _ in lieu of 5al g 5al
"y = Ty o~ i and 5a2 bars in and 5a2 bars “y
00 - oo
i — A
=t 4cl oo 4cl My S oo 4c1
~Y < ol o Deflected Strands
1" Min. Cl. ~ %E A Dimensions at End of Beam
1%¢" (Typ.) ®© 2 § <«<4+—6b4 AA Epoxy Coated Bars
3 3 1" Min. Cl. Mmoo gn
o 1-1%" 1‘_1;/4.; *T ! A
. ) - > e (Typ.)
o w 11%" |6 11%" S e c
n < cl. To A
) AA 5b1 © £
:\o "o E 0 clw E) <
o~ < - = -
N y i ® 95 4dl 51 @ 1
oy u ok w gun (2] R 5,
Yy & | 4
~ vy Sy Yy .
/ :E (:\1‘ S .
o Fillet 26 o 2| |13 @ 20 = 220 | 2 BTE135 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
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Revised 04-2026: Corrected Dimension of End to End of Beam to 141'-4" (was incorrectly shown as 136'-4").

Revised 10-2024: Revised beam end spacing to 5@2%"=1'-1%" and 6%" to 7%" spacing at each beam end.
Beams.dgn - 4787 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2.

Issued 02-08.

> »

. Symmetrical About @ —»
4cl—> & Bearing L 5b1, 4cl, 4d1 L 17 @ 1-6" = 25-6"; 4cl N
1% 10 @ 6" = 5'-0" 7%" ‘ 8@ 9" = 6-0" 12 @ 10" = 120" | 15 @ 1-3" = 189" | 18 @ 1-6" = 27'-0"; 5b1, 4cl, 4d1 ‘

[ ‘ @ ‘ |

|
L esme o b wse

2-6b4 —»—>11>

<t <——<4d1

|
|
\ an1 I —
|
\
|
i
‘
‘

14'-0"

| | 12
| =12
4d1, 4e1—>j——l—r\—J—J—J—J—J—J—J—J—J—J—J—>‘ L—Lizlel L6 L 12 Hold Down |

Point
‘8”;“ 140'-0" ¢ to @ Bearings

Y

\
\

@ P 141'-4" End to End of Beam
BTE140 ®

A
y

-~ AA 5b2
\ S . 5a2 / 1% 35" ~a 35 1%
‘ E = ~ /\ - q Min. Lap L o3ige Min. Lap a
T T T T - < . " .
| Iq\/l | ~ g End of Beam ‘ Min. Lap End of Beam
i) —— 6 Lines
| L | k= 4c1 sapt T L S L S
Ll y —T . o \
‘ 176 Area = 807.4 in. . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | i
i 210" > -« <— Location of four > R <— Location of four
Gl - > Typ. strands if used Typ. strands if used
IS %o : 5a2 1 in lieu of 5al 5al _ in lieu of 5al g 5al
"y - Ty o~ in and 5a2 bars in and 5a2 bars “y
[} ok i oo el i Be 1
N C 0 0| C oo C
Yy oo < "m o g o  Deflected Strands
Lo min. ¢l ~ E"S A Dimensions at End of Beam
1%6" (Typ.) f) @ e <<4+—6b4 AN Epoxy Coated Bars
% 1-13%" 1-13%" +T 1 (:—/Im.)CIA || gm
k. - > ' yp.
F @ 1%6"
B » % [o%] 1% Vi |
o S 1% |6k 4 L «4— A 6b3 [}
= o -
O | ©
] - o 2 %7%1 A
O ; f - z an1—TY
k3 2 . SRR ms
~ 2 = 2 L
o Y - ® & 55 ®© A
) BRI s AP m A
oy S L )
X © y Y
~ v =y 3 V.
= = A =
© ~ ~ .
% Fmet/ 26 5 o 13 @ 2 2 BTE140 Beam Details
oo
BTE Beam Cross Section A-A Section B-B View C-C
Section
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Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2. Changed the 5b4 Bar to 6b4.

Issued 02-08.
Beams.dgn - 4788 - This Sheet Re-Issued 04-2024. Sheet Format Update.

>
4c1—»] %—QBearing

11/7” 5@2%|L\‘3@4%L\A 8@ 6" = 4'-0" 7"

Symmetrical About @ —»

5b1, 4cl, 4d1 9" 17 @ 1'-6" = 25'-6"; 4cl 9"

Y
A

. A
A

. A
A
y

10 @ 9" = 7'-6" 13 @ 1'-0" = 13'-0" 15 @ 1'-3" = 18'-9" 18 @ 1'-6" = 27'-0"; 5b1, 4cl1, 4d1

e >l >l le
i ‘:1‘—1%7‘:1‘—0%‘ "‘ "‘ | - 'r - >
[581 [562 ‘ ‘
|
L4 14 ( ;
|« 3-5" Typ. V! 4cl L 3-5" Typ. N

\

\

\

‘ —— |

‘ e e —— |

| 4n1 . — I |

e N ‘

| e S
e S

‘ e =4dl :ﬁt:\ — ;

| I — I — ‘

‘ I — T

I [ — ]

— 3

| 12 L 12 |

4d1, 4e1—>j—J—J—J—J—J—J—J—J—J—J—J—J—J—J—>‘ del 8 L1 Hold down | a6 |
L 145'-0" @ to G Bearings point ‘ N
>l -

146'-4" End to End of Beam -

BTE145 @

AA 5b2
/ 150 35 FQ 3.5 o

Min. La | g Min. La
a. P 35 P a.
End of Beam ‘ Min. Lap End of Beam

—— 6 Lines
dcl 51} s b Msa Mo

it

2" Top
Flange (Typ.)
o
N
QU
N
g

T
|
|
y

r \
‘ 1%e" Area = 807.4 in.? . .
@ of Beam —» 2 Top - Vo = 28.75 in. Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | i
i 210" T > -« <— Location of four T > R <— Location of four
Gl - > yp. strands if used yp- strands if used
IS %o : 5a2 1 in lieu of 5al 5al _ in lieu of 5al g 5al
"y - Ty o~ in and 5a2 bars in and 5a2 bars “y
7y i 0o i B3
o 4cl gg 4cl gg 4cl
i oo d ] oo o Deflected Strands
1 1" Min. Cl. ~N O, © A Dimensions at End of Beam
1%¢" (Typ.) ®© %% <«<4+—6b4 AA Epoxy Coated Bars
D3 D3 L 1" Min. Cl. no 9t
= 1-1% 1'-1% cl B 3 &H
BN > i (Typ.) a
F @ 1%6"
m n 1% [6%| 11%" ol i
n < cl. To A
o | — AA 5b1 o|m i
% <3 © L 4
= i 9 < = < 4h1
&y o Nogs SE A " T
o v A‘H ® 07‘” gg ® K
nYy Y ol n " 2,
= A & 'Y -
N 'S \ V\‘ -
~ v =y 3 V.
= = A =
© ~ o~ .
v |, ze | F || ner ||l» BTE145 Beam Details
oo
BTE Beam Cross Section A-A Section B-B View C-C
Section
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> »

. Symmetrical About @ —»
dcl— @ Bearing L 5b1, 4cl, 4d1 LI 18 @ 16" = 27-0"; 4cl L9
1% 5@2%'L“3@4%L_ 8 @ 6" = 4'-0" “A7“‘_ ‘ 10 @ 9" = 7'-6" P 14 @ 1'-0" = 14'-0" P 15 @ 1'-3" = 18'-9" ‘ 19 @ 1'-6" = 28'-6"; 5b1l, 4cl, 4d1 !
S ‘:1‘70% ‘ ‘ ‘ ‘ 5al ‘ 5a2
[ [ 5a2
L |
4 ¥ L4 T
|
3-5" Typ. 4c1) ‘ 35" Typ. \ \
| | [l > 1
— — | |
— —
— - 0 — 7T | i
4 ‘
o~ e e e e ey
® I e S— 5\\:8 !
1 S S —— ‘
\\
_— ] 1
e ‘
e T —
L |
\_iii }
T
i
i
‘ T
| T2 [,
4d1, 4el 4el 3 L 12 L, Hold Down 150"
_ 6'-0" - Debonded Strands _|(See Section Views for Strand Location) point 7
8" | 150'-0" ¢ to G Bearings o
< e >
© _ 151'-4" End to End of Beam o

BTE150 é}

Revised 10-2024: Revised strand pattern moving 2 straight strands from row 4 up to row 5 from the bottom of the beam.

Issued 02-08.
Beams.dgn - 4789 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2.

- AA 5b2 3\ 5“ 3| 5”
| N . 502 / 1% T ¢ T 1%
! ] e o /\ in . in. Lap 35" ! 35" n. Lap cl.
; ;q\/; ; N2 End of Beam Min. Lap ‘ Min. Lap Enf of Beam
© : ——6 Lines
I I ‘ I I = 4c1 sa1 5oy A | Yoo Mo,  Msa
Ll [V — . o
‘ 176 Area = 807.4 in. . .
@ of Beam —» > Top 15400 Vo = 28.75 i, Top Flange Longitudinal Bar Layout
Flange (Typ.) cl. 5b1 I = 422.790 in*
Top View The top flange beam Section A-A Beam Section
corners are to be (Alternate) .
chamfered 2" as shown Propertles
at both ends of the beam. See Alternate Bar Note on
Design Sheet No. 4770s2.
2" | i 2" | i
i 210" > -« <— Location of four > R <— Location of four
IR > Typ. strands if used Typ. strands if used
&8 %o : 5a2 1 in lieu of 5al 5al _ in lieu of 5al g 5al
"y - Ty o~ in and 5a2 bars in and 5a2 bars “y
4 ok a oo ) 3
o cl e 4cl °9 4cl
Y 0o < ] oo o Deflected Strands
°°l 1" Min. CI. ~ A Dimensions at End of Beam
5 ® gg M AN Epoxy Coated Bars
176" (Typ.) s c - 6b4 poxy
L 13 13 e 1" Min. CI. w9 o 0] Strands Debonded 6'-0" from Beam Ends
: 1-1% 1-17% cl 2T ) e E=
] Bl - - ~ (Typ.) 3
o n 11%" |6 11%" S e c
n < cl. To A
5 | — AA 5b1 o|m
o = g{-g e % © —
& 2 - S - ™| <
~ & ~ 8% ?E N v
X ' n ® 4l 3R © [
H Y ) 7 .
iy L | PSS i S N
X = =
~ v Sy R v
= = A =
© ~ o~ .
v |, ze | F 2|00 22| 2 BTE150 Beam Details
BTE Beam Cross Section A-A Section B-B View C-C
Section
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- This Sheet Re-Issued 04-2024. Sheet Format Update.

- 4790s1

Correction 12-13: Coil Tie Detail was Changed to Reflect the Distance Between Coil Tie Anchors Embedded % Inch.

Revised 10-2024: Revised "At Release" and "After Losses" Camber Values.

Issued 02-08.
Beams.dgn

BTE Beam Data
14" r Deflection (in.) A —
Standard Steel Pipe c o e Concrete Nginbe:j of _ . . ) % Permissible I & .
S o= © 3 Strength S rands 2.9 ¢ a8 Camber (in) © ime ¢ Maximum Spacin S o~ ® 3
The top and bottom rows of the © = g = 0 < =205 z< Immediate @) Time @ P 9 2 @3 =
deflected strands are to be cut @ g & — S 5 = o 2 =5 g o= (elastic) A; | (plastic) Ar = s £ z
with 1'-2" projections which are I = g % ) Eg ‘g:, S LRSS % g ) é 53 s .g
. to be shop bent as shown. The /Z’ ® o T S 9 f'ci f'c 8 © 2 |ea o At After HL-93 Loading o U= | €2
Lifting loops shall remaining top deflected strands /'//H e o (ksi.) (ksi.) ] 2 Release| Losses _ Steel ~ Steel = 3
be placed on are to be cut with 5" projections. Diaphragm | Diaphragm | Stee| Diaphragm
centerline of beam Six bottom strands are to be cut @ |BTE155] 155'-0"| 156'-4"| 8.00 10.50 0.60" 50 12 2637 | 35.6 | 4.64" | 7.42" 5.45" 1.36" 8'-0%" 65.8 32.5 | 4348
with 1'-6" projections which are H
to be shop bent as shown. The @  Deflections at mid-span due to weight of deck and .
” ” Lema”;'”?f bottom ;Tra?ldshare.t;o diaphragm. The deflections shown are for a deck (8.5") and Beam NO.teS.. A o A
»lla >l € cut off reasonably flush wi Typical at 6" haunch (1.5") weight of: This beam is designed for AASHTO live loads as indicated in
4" 4" the concrete. X X .
> < both beam ends 0.91 kips/ft. for 8'-0%" beam spacing and two steel above table with an allowance of 20 Ibs. per square foot of roadway
3 eps. at 6“A diaphragms, (0.500 kips) placed 20'-0", on either side, of the for future wearing surface. .
ps: beam centerline. For different deck and diaphragm weight, /-\”dPPC bean;s kS]ha|S| Usg hcljgg per]formance concrete ('HPC') in
i i deflections will be directly proportional. accordance with the Standard Specifications.
Strand PrOJectlon at Beam EndS When Y prop Hold down points for deflected strands may be moved toward
Embedded in Concrete End Diaphragm @  Deflections due to the combined effect of creep due to ends of beam a distance of 0.05 L maximum at producer's option.
weight of deck and shrinkage of deck. All prestressing strands except lifting loop strands shall be 0.60
\4‘-01/2"@ grade 270 strands Total peam deflections a.t.q_ of span, Ap, due to weight of in. nominal diameter (nominal steel arga = 0.217 in.'z). and conform
threaded through each pipe sleeve deck and d|aphragn’15 for deta|||ng purpose: to ASTM A416 Grade 270 Low Re'laxat\on Strands. Minimum strand
bent as shown after threading. (A) Ap=A; +A; for simple span. breaking strength shall be 58.6 kips. o
Alternate lifting devices may 3 ) ) Tops of beams are to be struck off level and finished as per
be submitted for approval (B) Ap=A, +7A; for end spans of continuous bridge. Materials 1.M.570.
(see Lifting Loop and Overhang (C) Ap=A; +%A; for interior spans of continous bridge. Bearings shall be as detailed on other design sheets. .
Typical at each end of beam Table). Beams to be used in bridges made continuous by the poured in
. . [ ; o) £ e ; place deck, are to be at least 28 days old before the deck is placed
Llftlng LOOp Detalil © d ATo_ta(I) |2n1|t7|a.l pzrestress 's based on 72.6% f's, f's= 270 ksi. unless a shorter curing time is approved by the Bridge Engineer.
an =0 n.- The portions of the prestressed beams that are to be embedded
) ) ) in the abutment and pier diaphragms shall be roughened for a
o, @  Requires a 4500 psi., 28 day compressive strength for distance of 10" from the beam end by sandblasting or other
Llftlng LOOp and Overhang Table cast-in-place deck concrete. approved methods to provide suitable bond between the beam
Lifting Loops % of Strandes Boam lnc]udes partial Igngth debonded strands, see Beam Sheet and the diaphragm in accordance with Article 2403.03, 1, of the
Beams Each End Per Loop D Overhang (ft.) for locations and details. Standard Specifications.
BTE1SS > 2 136" 6 ® Calculated design cambers are based on multipliers Shc;’-\rlclegienams are to be m;reased in length to compensate for elastic
Lifting loops shall carry loads equally. i 9. creep and shrinkage. . : e
9 loop Y qually developed from research in lowa. For transporting, the allowable overhang is shown in the Lifting
Loop and Overhang Table.
Number and exact location of coil The Contractor shall assure the lateral stability of the beam during
ties to be as detailed on specific . handling, transporting and erection by providing temporary bracing
bridge design. Des|gn Stresses: as needed.
6" i ) ) ) Holes must be cast in the web to accommodate the steel
> Design stresses for the following materials are to be in diaphragm attachments as detailed on the Steel Diaphragm
- accordance with AASHTO LRFD Bridge Design Detail Sheet.
‘ | ‘ Specifications, Series of 2017. If sole plate is required for bearing, sole plate is to be set in
1 ‘ ‘ Y Reinforcing steel in accordance with Section 5, Grade 60. forms when beam is cast and formed out below to exclude concrete
Typ) %@ Col Concrete_m accord_ance with SeCtIQﬂ 5. . as detailed on the Bearing Sheet.
fes (Min. Prestressing steel in accordance with Section 5, Grade 270. If stub abutments are used, all strands at the ends of beams at
9000 Ibs. stub abutments shall be cut off reasonably flush with the concrete.
Pull Out When expansion joints are used, concrete sealer shall be applied
Capacity) Specifications: to the prestressed beam end sections. The sealing shall be in
accordance with Materials 1.M.570 (Fabricator Application) and
. . . Construction: Standard Specifications of the lowa 1.M.491.12 (Contractor Application).
Coil Tie Detail Department of Transportation, current series, with Minimum concrete f'c (at 28 days) and minimum f'ci at release
current applicable special provisions and supple- are located in the BTE Beam Data Table above.
mental specifications. Four 0.60 in. diameter strands stressed to not more than 5000
Design: AASHTO LRFD, Series of 2017 with minor Ibs. Each may be used in lieu of bars 5al and 5a2 in the top flange.
AA 5b1 and 6b3 bars to be epoxy coated modifications.
%k 6b3 and 6b4 bars to be used in pairs
Reinforcing Bent Bar Detail Alternate Bar Notes:
Bar List Note: All bar dimensions are out to out 311" 4"11%" Alternate bars shown in bent bar details may be used in lieu of
Seam STEISS b= P'”Id'amert]er for beh”d'”g SRS e reinforcing bars shown in bar list. No additional payment shall
Bar | Shape| No. |Length g;*; gzsr (E)t:e;‘flv'se shown) e ah1 \x}}'\ io‘; be made for use of alternate bars.
5al 12 [24-11" #5 Bar D= 2%
5a2 18 | 40-0" #6 Bar D= 4%" 3% 2.3k O 4d 1 Ji |
- ) fe——— 23k 2| @
An | 5b1 119 [ 12'-2 }46»( i A0 el 3% n|
g \
AA% | 6b3 52 | 66 D=2%"j
* 6b4 20 |5'-10" 5 3%
n
4c1 189 | 2'-7" (> .
§ szs/-‘j BTE155 Beam - Data Details
4d1 151 | 6'-5" o \6” =47 A 17%
= ® 132 AA5D2 5b1l 4d1
6b4 AASb ]. (Alternate) (Alternate) (Alternate)
4h1 3 8'-0"
FILE NO. | ENGLISH | DESIGN TEAM | Bulb Tee "E" Beams - 155'-0" Spans Data Details - (Sheet 1 of 2) | Standard Sheet 4790s1 COUNTY PROJECT NUMBER SHEET NUMBER
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Added 2 debonded strands in row 2 and row 3.

Revised 10-2024: Shifted the deflected strands up 2" and add 2 straight strands in the bottom row for a total of 14 straight strands.

Issued 02-08.
Beams.dgn - 4790s2 - This Sheet Re-Issued 04-2024. Sheet Format Update.

Revision 05-12: Alternate Section A-A 5al Bar Changed to 5a2.

> »

. Symmetrical About @ —»
dcl— @ Bearing Sb1, 4cl, 4d1 9" 19 @ 1-6" = 28'-6"; 4cl 9"

11/7” 5@2%|L\‘3@4%L\A 8@ 6" = 4'-0" 7"
‘:1‘71%7‘11‘—0%

10 @ 9" = 7'-6" 15 @ 1'-0" = 15'-0" 15 @ 1'-3" = 18'-9" 20 @ 1'-6" = 30'-0"; 5b1, 4cl, 4d1

- [ | [ | @ |

A
v
A
y

| —4 12
o —14 15'-6"
4d1, 4e1—>j—>\—u—J—J—J—J—J—J—J—J—J—J—J—J—> L—Liélel LS L 12 Hold Down le

Point

A

I
| Debonded Strands
(See Section Views for Locations and Distance)

8"‘\‘ 155'-0" @ to @ Bearings
-«
156'-4" End to End of Beam

A4 \4 T
‘
3'-5" Typ. é4c1 3'-5" Typ. \
| | =~ =1 |
— i ] — \

—_— 1 — T
O — I —— ‘
‘ 2 [T : :\ |
| ° ——— |
! 4h1 " e B — ‘
| e B —— \
| - ) i
| e——4dl e e L — :
| — |
T | — i T
| |
T T
] ]
|
|

\
\

BTE155 é)

- AA 5b2 35" L7 35"
o " - - "
‘ 22 &~ >a2 '/— 1% Min. La | ¢ Min. La 1
| ey /\ in L - - 35" 35" - -ap cl.
T 'q\/' T =l o B ‘ B End of Beam
| | | | ~ < End of Beam Min. Lap ‘ Min. Lap 6 Lines
I I ‘ I I = 4c1 sa1 5oy A | Yoo Mo,  Msa
Pl [V d— . s
‘ 176 Area = 807.4 in. . .
@ of Beam —» > Top 15400 Vo = 28.75 i, Top Flange Longitudinal Bar Layout
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