REINFORCING DETAILS
(REBAR)



REINFORCING DETAILS

BAR LAPS
(REBAR-BL)



BAR *LOCATION CATEGORY

SIZE A 5 c
#4 2'-5" -9/ |-g
#5 3'-0" 21D [/-gu
#b 3'-10" 2'-9" 210t
#7 5l 31-97 30
#8 6'-10" 411" 31
#9 8'-8" 6'-2" 41
#0 101" 7'-10" 6'-3"
# 13'-5" 9'-7" 7'-8"

* LOCATION CATEGORY

A - Bars in horizontal layers in fop of pour with 12" or more of concrete
below them such as in: footings, pier caps, etc.

B - All bars not in Category A spaced less than 6" apart.

C - All bars not in Category A spaced 6" or more apart.

Note:

[.When bar lap is not specified on the Plans,
the above dimensions shall be used.

2.These bar laps do not apply when bar is

in lightweight concrete. Greater lengths

are required for this material.

3.These bar laps only apply where the

General Notes indicate Reinforcing

Steel Design, fy = 60 ksi. and Concrete

Design, f'c = 3000 psi.

APPROVAL

_£.5Fraudorn DIRECTOR
OFFICE OF STRUCTURES

DATE: 5/10/11

REVISIONS

SHA FHWA

STATE OF MARYLAND

QEREIES
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION
LFFD

OFFICE OF STRUCTURES

BAR LAP DIMENSIONS FOR

GRADE 60 REINFORCING STEEL
IN MIX NO.3 (3500 P.S.L) CONCRETE
NON-EPOXY COATED REINFORCING

FHWA APPROVAL

DATE:

STANDARD NO.REBAR-BL-10I

SHEET_| _OF 3

OLD NO, M(6,07)=-8l-127(L)

dV1 yve - dva3d



BAR * LOCATION CATEGORY 3Tmes | 6 Times o
SIZE A B c Diameter | Diameter ~ SPAcINg
# 211" 2-1" 21" 15" 3 3,
#5 3-8 3-3 21" VX % X
#6 4-8" g1 3-3 2y 4y 5/
“7 6'-4" 5/-7" 46" 2% 5" 6"
#8 B-3" 7-4 5-10" ¥ 6 7
#9 10'-6" g-3 7'-5" %" 6%, %"
#0 13-3" -9 9-5" 3y %" 8%
| 64" | 1450 |16 4y 8y 9%

* LOCATION CATEGORY

A - Bars in horizontal layers in top of pour with 12" or more of concrete
below them such as in: footings, pier caps, efc.

B - All bars not in Category A spaced less than 6" apart.

C - All bars not in Category A spaced 6" or more apart.

Note:

I. When bar lap is not specified
on the Plans, the above dimensions
shall be used.

2.These bar laps do not apply
when bar is in lightweight
concrete. Greater lengths are
required for this material.

3.These bar laps only apply where
the General Notes indicate
Reinforcing Steel Design, fy = 60 ksi.
and Concrete Design, f'c = 3000 psi.

CASE NQ.I - For bars coated with epoxy with cover less
than 3 fimes the bar diameter or clear
spacing between bars less than 6 times the
bar diameter.

APPROVAL

STATE OF MARYLAND

£.5Fadee. DRECTOR DEPARTMENT OF TRANSPORTATION
CFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION
DATE: 5/10/1] OFFICE OF STRUCTURES

e BAR LAP DIMENSIONS FOR

SHA

FrWA GRADE 60 REINFORCING STEEL

IN MIX NO.3 (3500 P.S.L) CONCRETE

EPOXY COATED REINFORCING CASE NO.|

\l((,NFIE %)
LRFD,

FHWA APPROVAL

DATE:

STANDARD NO.REBAR-BL-10I

SHEET_2_OF 3 _

OLD NO., M(6.07)-8I-127(L)

dV1 yve - dva3d




BAR *LOCATION CATEGORY

SIZE A B c

#4 2/_”// 2,_|,, |I‘8”

#5 3/_71/ 2/_7// 2/_|//

#0 47" 33" 218

#7 6'—3“ 3/_7//

#3 8'-2" 4'-8"
Does

#g 04 Not 5]
Exist

#0 |3/-2" 7-6"

#|| |67-1"" 9/-3

* LOCATION CATEGORY

A - Bars in horizontal layers in top of pour with 12" or more of concrete

below them such as in: footings, pier caps, efc.

B - All bars not in Category A spaced less than 6" apart.
C - All bars not in Category A spaced 6" or more apart.

Note:

l. When bar lap is not specified
on the Plans, the above dimensions
shall be used.

2.These bar laps do not apply
when bar is in lightweight
concrete. Greater lengths are
required for this material.

3.These bar laps only apply where
the General Notes indicate
Reinforcing Steel Design, fy = 60 ksi.
and Concrete Design, f'c = 3000 psi.

CASE N0.2 - For bars coated with epoxy not in Case No.l.

APPROVAL

£.5Fudners DIRECTOR
CFFICE OF STRUCTURES

DATE: 5//C/ I

REVISIONS

SHA

FHWA

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

BAR LAP DIMENSIONS FOR
GRADE 60 REINFORCING STEEL
IN MIX NO.3 (3500 P.S.L) CONCRETE
EPOXY COATED REINFORCING CASE NO.2

\l((,NFIE %)
LRFD,

FHWA APPROVAL

DATE:

STANDARD NO.REBAR-BL-10I

SHEET_3 _OF 3

OLD NO., M(6.07)-8I-127(L)

dV1 yve - dva3d




BAR ¥ LOCATION CATEGORY

SIZE A B C
*4 3'-2" 2'-3" I"-10"
#5 31" 210" 2'-3"
#6 4'-8" 3'-4" 2'-8"
*7 510" 4'-2" 3'-4"
*8 1-8" 5-6" 4'-5"
#9 9'-9” 6'-I1" 57"
#0 12'-4" 8’-10” -
# 151" 10'-10" 8'-8"

* LOCATION CATEGORY

A - Bars in horizontal layers in fop of pour with 12" or more of concrete
below them such as in: footings, pier caps, etc.

B - All bars not in Category A spaced less than 6" apart.

C - All bars not in Category A spaced 6" or more apart.

Note:
l. When bar lap is not specified
on the Plans, the above dimensions
shall be used.
2.These bar laps only apply to
4500 p.s.i. lightweight concrete.
3.These bar laps only apply where
the General Notes indicate
Reinforcing Steel Design, fy = 60 ksi.
and Concrete Design, f'c = 4000 psi.

APPROVAL

_£.8 Fadne DIRECTOR
OFFICE OF STRUCTURES

DATE: 5//0/1

REVISIONS

SHA FHWA

STATE OF MARYLAND

QEREIES
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION
LFFD

OFFICE OF STRUCTURES

BAR LAP DIMENSIONS FOR

GRADE 60 REINFORCING STEEL
IN LIGHTWEIGHT (4500 P.S.l.) CONCRETE
NON-EPOXY COATED REINFORCING

FHWA APPROVAL

DATE:

STANDARD NO.REBAR-BL-102

SHEET_| _OF 3 _

OLD NO, M(6.06)-8I-126(L)

dV1 ¥ve - dvd3d



BAR * LOCATION CATEGORY 31imes | 6 Tmes
SIZE A B C Diameter | Diameter ~ SPACINg
#4 3-10" 3-4" 2-8" 15" 3 3y
#5 4-9" 42" 3-4" 17" 39" 1%
#6 5/-8" 5-0" 4-0" 2V 4y 51/,
#7 71" 63" 50" 2% 514" 6"
#8 g-4" §'-3" 67" 3 6 7
#9 11-9" 107-5" 87" 3% 67" %"
#0 L O I A & 3%, %" 8%
| 847 | 162 | 1307 4, 8l 9%

* LOCATION CATEGORY

A - Bars in horizontal layers in fop of pour with 12" or more of concrete
below them such as in: footings, pier caps, etc.

B - All bars not in Category A spaced less than 6" apart.

C - All bars not in Category A spaced 6" or more apart.

Note:

I. When bar lap is not specified
on the Plans, the above dimensions
shall be used.

CASE NO.I - For bars coated with epoxy with cover less
than 3 times the bar diameter or clear
spacing between bars less than 6 times the
bar diameter.

2.These bar laps only apply tfo APPROVAL STATE OF MARYLAND SO
4500 p.s.l. lightweight concrete. £.5 Fadeen DIRECTOR DEPARTMENT OF TRANSPORTATION
3,These bar laps only apply where OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION
the General Notes indicate DATE: 51011 OFFICE OF STRUCTURES 2
Reinforcing Steel Design, fy = 60 ksi. REVISIONS GR%%FE lééPR[l-%ll'\l\l}lgggl(?I“é EQEEL
and Concrete Design, f'c = 4000 psi. SHA FHWA
IN LIGHTWEIGHT (4500 P.S.l.) CONCRETE
EPOXY COATED REINFORCING CASE NO.|
T APPROVAL STANDARD NO.REBAR-BL-102 SHEET_2_OF_3_

OLD NO., M(6.06)-8I-126(L)

dV1 ¥ve - dvd3d



BAR * LOCATION CATEGORY

SIZE A B c

#4 31_9// 2,_8,, 2,_2”

#5 41_8// 3,_4,, 2"8”

#5 57-7" 4'-0" 3031

#7 7/_0’/ 41_01/

#8 9’-2“ 51_3//
Does

#9 ||'-8" Not 6/-8"
Exist

#10 |4'-9"" 8'-6"

#]| |8'-2"" 10'-5"

* LOCATION CATEGORY

A - Bars in horizontal layers in fop of pour with 12" or more of concrete
below them such as in: footings, pier caps, etc.

B - All bars not in Category A spaced less than 6" apart.

C - All bars not in Category A spaced 6" or more apart.

Note:

I. When bar lap is not specified
on the Plans, the above dimensions
shall be used.

CASE NO.2 - For bars coated with epoxy not in Case No.l.

2.These bar laps only apply to

APPROVAL

4500 p.s.i. lightweight concrete.
J.These bar Iaps only apply where
the General Notes indicate

.5 Frasedmers DIRECTOR

OFFICE OF STRUCTURES

DATE: 5/1C/1

Reinforcing Steel Design, fy = 60 ksi.

REVISIONS

and Concrete Design, f'c = 4000 psi.

SHA

FHWA

STATE OF MARYLAND

QEREIES
DEPARTMENT OF TRANSPORTATION @
STATE HIGHWAY ADMINISTRATION
LFFD

OFFICE OF STRUCTURES

BAR LAP DIMENSIONS FOR

GRADE 60 REINFORCING STEEL
IN LIGHTWEIGHT (4500 P.S.l.) CONCRETE
EPOXY COATED REINFORCING CASE NO.2

FHWA APPROVAL

DATE:

STANDARD NO.REBAR-BL-102

SHEET_3 _OF 3 _

OLD NO, M(6,06)-8I-126(L)

dV1 ¥ve - dvd3d



BAR * LOCATION CATEGORY

SIZE . : :
#4 25" -9 -5
#5 30" 2 Y
"6 37" 27 Y
*7 4-6" 33 e
"8 5/-]|"" 43" 305"
#9 6" 5-4"" 4-3"
#0 9'-6" 6-9" Py
#| -8 §-q" 68"

* LOCATION CATEGORY

A - Bars in horizontal layers in top of pour with 12" or more

of concrete

below them such as in: footings, pier caps, efc.
B - All bars not in Category A spaced less than 6" apart.
C - All bars not in Category A spaced 6" or more apart.

Note:
[.When bar lap is not specified on the Plans,
the above dimensions shall be used.
2.These bar laps do not apply when bar is
in lightweight concrete. Greater lengths

are required for this material.

APPROVAL

3.These bar laps only apply where the [ soomte orecron
General Notes indicate Reinforcing CFFICE OF STRUCTURES
Sfefal Design, fy = 60. ksi. and Concrete| pae 510/
Design, f'c = 4000 psi. SO
SHA FHWA

Ry

LRFD,

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

BAR LAP DIMENSIONS FOR
GRADE 60 REINFORCING STEEL
IN MIX NO. 6 (4500 P.S.L) CONCRETE
NON-EPOXY COATED REINFORCING

FHWA APPROVAL

DATE:

STANDARD NO. REBAR-BL-103 SHEET_| OF 3 _

OLD NO. M(6.05)-80-122(L)

dV1 yve - dva3d




BAR * LOCATION CATEGORY 3Tmes | 6 Times o
SIZE A B C Diameter | Diameter ~ SPAciNg
#4 211" 27" 211 1V 3" 3y
#5 3-8 33" 27" V& 39" e
#6 45" 310" 31 2/ 41y 51/
#7 56" 410" 310" 254" 51/ 6/y"
#8 T-pn 6-4" 5|1 3" 6" 7
#9 9" §'-0" 6-5" 3% 6%, %
#0 -6 102" g'-2" 39, %" 87"
#| 4= 126" 10-0" 4y 8/," 9%

* LOCATION CATEGORY

A - Bars in horizontal layers in fop
below them such as in: footings,

of pour with 12" or more of concrete
pier caps, etc.

B - All bars not in Category A spaced less than 6" apart.
C - All bars not in Category A spaced 6" or more apart.

Notes
[.When bar lap is not specified on the Plans,
the above dimensions shall be used.
2.These bar laps do not apply when bar is
in lightweight concrete. Greater lengths

CASE NO.I - For bars coated with epoxy with cover less
than 3 times the bar diameter or clear
spacing between bars less than 6 times the
bar diameter.

are required for this material.

APPROVAL

STATE OF MARYLAND

3.These bar laps only apply where the
General Notes indicate “‘Reinforcing
Steel Design, fy = 60 ksi. and Concrete| pae 5.0/
Design, f'c = 4000 psi.

L5

OFFICE OF STRUCTURES

DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

BAR LAP DIMENSIONS FOR

DIRECTOR

REVISIONS

SHA

= GRADE 60 REINFORCING STEEL

IN MIX NO, 6 (4500 P.S.L) CONCRETE

EPOXY COATED REINFORCING CASE NO.|

\l((,NFIE %)
LRFD,

FHWA APPROVAL

DATE:

STANDARD NO. REBAR-BL-103

SHEET_2_OF 3 _

OLD NO, M(6,05)-80-122(L)

dV1 yve - dva3d



BAR *LOCATION CATEGORY

SIZE A B c

#4 2/_”// 2,_|,, |I‘8”

#5 3/_71/ 2/_7// 2/_|//

#0 4'-4" 3 2.6

#7 5'-5" 3|

#8 71_|// 4,_|”
Does

#9 9'-0" Not 510t
Exist

#0 |1"-5" 6'-6"

#|| 14'-0"" 8'-0"

* LOCATION CATEGORY

A - Bars in horizontal layers in top of pour with 12" or more of concrete
below them such as in: footings, pier caps, efc.

B - All bars not in Category A spaced less than 6" apart.

C - All bars not in Category A spaced 6" or more apart.

Note:

[.When bar lap is not specified on the Plans,

the above dimensions shall be used.
2.These bar laps do not apply when bar is
in lightweight concrete. Greater lengths

CASE N0.2 - For bars coated with epoxy not in Case No.l.

are required for this material.

APPROVAL

3.These bar laps only apply where the
General Notes indicate Reinforcing

_£.5 e DIRECTOR
CFFICE OF STRUCTURES

Steel Design, fy = 60 ksi. and Concrete| pae 5,101
Design, f’c = 4000 psi. SONS
SHA FHWA

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

BAR LAP DIMENSIONS FOR
GRADE 60 REINFORCING STEEL
IN MIX NO. 6 (4500 P.S.L.) CONCRETE
EPOXY COATED REINFORCING CASE NO.2

\l((,NFIE %)
LRFD,

FHWA APPROVAL

DATE:

STANDARD NO. REBAR-BL-103

SHEET_3 _OF 3

OLD NO, M(6.05)-80-122(L)

dV1 yve - dva3d




REINFORCING DETAILS

DEVELOPMENT LENGTH
(REBAR-DL)



“Development

Length"

L1

ZJ =
b

2" min. cover

3" min. cover for
footings (See plans
for exceptions).

STANDARD STRAIGHT BAR

BAR * LOCATION CATEGORY
SIZE A B C
#4 I'-5" 1’-0"' I'-0"
*5 1'-9"” |'-3" I'-0"
#6 2'-3" I'-6" I'-4"
*7 31" 2'-2" I'-9”
*8 4'-0" 2= 2'-4"
#9 S 3'-8" 21"
#0 6'-5" 4-7" 3'-8"
#]| - 5'-8" 4'-7"

* LOCATION CATEGORY:

A- Bars in horizontal layers in top of pour with 12" or more of concrete below them such as in:
footings,pier caps,etc.

B- All bars not in Category A spaced less than 6’ apart.

C- All bars not in Category A spaced 6" or more apart.

Note:

I.When development length is not specified on the
Plans, the above dimensions shall be used.

2.These development lengths do not apply when bar is

in lightweight concrete or any other ﬁ
strength of concrete. =

3.These development lengths only apply where the
General Notes indicate Reinforcing :
Steel Design, fy = 60 ksi. and APPROVAL STATE OF MARYLAND =)
Concrete Design, f'c = 3000 psi. _£.5 e DIRECTOR DEPARTMENT OF TRANSPORTATION =
4.1f depth of member does not allow CFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
bar development length indicated in DATE: 5/10///1 OFFICE OF STRUCTURES o
Categories A, B, and C: then hook — DEVELOPMENT LENGTH DIMENSIONS FOR =
shall be added to dll bars not SHA FHWA GRADE 60 REINFORCING STEEL =
conforming, as per D, E, and F IN MIX NO,3 (3500 P.S.l.) CONCRETE —
per Std.No. REBAR-DL-20I. NON-EPOXY COATED REINFORCING 0
T APPROVAL STANDARD NO. REBAR-DL-I0 SHEET_|_OF 3 g

OLD NO. M(e.14)-90-214(L)



“Development

Length"

L1

|

b

2" min. cover

3" min. cover for
footings (See plans
for exceptions).

STANDARD STRAIGHT BAR

BAR ¥ LOCATION CATEGORY 3 glorpes 6 BTLn;es _ ¢/c
SIZE A B C Diameter |Diameter SPAcINg
" T I I 3 3y
T 2 T I Y s
6 2'-9” 2'-5" =" 2'/4" 4'/2" 5'/4"
#7 3'-9" 37-3" 2'-8" 2% 5/ 6'/3"
*8 4'-11" 4'-4" 3'-6" 3" 6" T
#9 6'-2" 5/-5" 4'-4" 3% 69, Y%
#0 7'-10" 6'-Il"" 5-6" 39, 58" 87"
#| -7 8'-6"" 6'-10" 4/ 8l/5" 97"

* LOCATION CATEGORY:

A- Bars in horizontal layers in top of pour with 12" or more of concrete below them such as in:

footings,pier caps,etc.

B- All bars not in Category A spaced less than 6’ apart.
C- All bars not in Category A spaced 6" or more apart.

Note:

l. When development length is not specifie
on the Plans, the above dimensions
shall be used.

2.These development lengths do not apply

d

CASE NO.I - For bars coated with epoxy with cover less

than 3 fimes the bar diameter or clear
spacing between bars less than 6 times the
bar diameter.

when bar is in lightweight concrete

APPROVAL

or any other strength of concrete.
3.These bar Iaps only apply where

the General Notes indicate

Reinforcing Steel Design, fy = 60 ksi.

_£.5Fudmer. DIREGTOR
OFFICE OF STRUCTURES

DATE:5/10/11

REVISIONS

and Steel Concrete Design,

SHA FHWA

f'c = 3000 psi.

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS FOR
GRADE 60 REINFORCING STEEL
IN MIX NO.3 (3500 P.S.l.) CONCRETE
EPOXY COATED REINFORCING CASE NO.I

FHWA APPROVAL

DATE:

STANDARD NO. REBAR-DL-I0I SHEET_2_OF_3_

HLON3T LINFWdOTIA30 - ¥vd3d

OLD NO, M(e.14)-90-214(L)



* LOCATION CATEGORY:

“Development

Length"

L1

Tl

b

2" min. cover

3" min. cover for
footings (See plans
for exceptions).

STANDARD STRAIGHT BAR

BAR *  LOCATION CATEGORY
SIZE 1 5 c
*4 I-9" -3 I-0"
5 2'-2" I'-6"" I'-3"
#6 2'-9" -1 I'-7"
7 3-8" 21"
*8 4'-10" Does 2'-9"
*g 6-1" Not 3-6"
#0 7-9" Exist 45"
#| 9'-6" 5-5"

A- Bars in horizontal layers in top of pour with 12" or more of concrete below them such as in:
footings,pier caps,etc.

B- All bars not in Category A spaced less than 6’ apart.

C- All bars not in Category A spaced 6" or more apart.

Note:

I. When development length is not specified

on the Plans, the above d
shall be used.

imensions

2.These development lengths do not apply

when bar is in lightweight

concrete

or any other strength of concrete.

3.These bar laps only apply
the General Notes indicate

where

Reinforcing Steel Design, fy = 60 ksi.
and Steel Concrete Design,

f'c = 3000 psi.

CASE NO.2 - For bars coated with epoxy not in Case No.l.

APPROVAL

_£.5 S uddmem DIRECTOR
OFFICE OF STRUCTURES

DATE:5/10/11

REVISIONS

SHA FHWA

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS FOR
GRADE 60 REINFORCING STEEL
IN MIX NO.5 (3500 P.S.l.) CONCRETE
EPOXY COATED REINFORCING CASE NO.2

FHWA APPROVAL

DATE:

STANDARD NO. REBAR-DL-I0I SHEET_3_OF_3_

HLON3T LINFWdOTIA30 - ¥vd3d

OLD NO. M(e.14)-90-214(L)



“Development

Length

L1

ZJ =
b

2" min. cover

3" min. cover for
footings (See plans
for exceptions).

STANDARD STRAIGHT BAR

BAR | * LOCATION CATEGORY
SIZE A 5 c
# -o” | r-ar [
#5 2-4" | -8 | 14"
"6 2-9" | 2-0" | 117
#7 35" | 26" | 20"
"8 46" | 33 | 217
*3 5-97 | 41" | 3-3"
#10 T3 | s |42
ul g-I" | 65" | 51"

* LOCATION CATEGORY:

A- Bars in horizontal layers in top of pour with 12" or more of concrete below them such as in:
footings,pier caps,etc.

B- All bars not In Category A spaced less than 6" apart.

C- All bars not in Category A spaced 6" or more apart.

Note:
I.When development length is not specified on the
Plans, the above dimensions shall be used.
2.These development lengths only apply to
4500 P.S.. lightweight concrete.
3.These development lengths only apply where the
General Notes indicate Reinforcing

0

m

o

>

0

I

Steel Design, fy = 60 ksi. and Concrete APPROVAL STATE OF MARYLAND =)
Design, f'c = 4000 psi. £.5Fudne DIRECTOR DEPARTMENT OF TRANSPORTATION =
4.0f dep%‘h of member does not allow OFFIGE. OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
bar development length indicated in DATE: 510/l OFFICE OF STRUCTURES o
quegoriespA, B, qndgc; then hook YETNG DEVELOPMENT LENGTH DIMENSIONS FOR =
shall be added to dll bars not ST Ty GRADE 60 REINFORCING STEEL =
conforming, as per D, E, and F IN LIGHTWEIGHT (4500 P.S.l.) CONCRETE —
per Std. No. REBAR-DL-202. NON-EPOXY COATED REINFORCING 0
T APPROVAL STANDARD NO. REBAR-DL-102 sHEET | oF 3 |

OLD NO. M(6.15)-90-215(L)



“Development

Length

L1

Tl

b

2" min. cover

3" min. cover for
footings (See plans
for exceptions).

STANDARD STRAIGHT BAR

BAR *LOCATION CATEGORY 3 ggpes 6 glon;es _ c/c
SIZE A B C Diameter |Diameter SPACINg
| 23 | 200 | | W 3 "
% | 2q0" | 26 | 20" | G | 3 | 4%
% | 34" | 300 | 25 | 2V | 4k | 5/
#7 4'-2" 3'-8" 3-Q" 2% 51/ 6'/3"
#8 5'-6" 4'-1Q" 311" 3" 6" I
#g 6'-I1" 6'-2" 4'-11" 335" 69, %"
#0 8/-10"" 7'-9" 6'-3" 39, %" 87"
#| [0'-10" 9'-7" 1-8" 41/ 8l/5" 9%

* LOCATION CATEGORY:

A- Bars in horizontal layers in top of pour with 12" or more of concrete below them such as in:

footings,pier caps,etc.

B- All bars not In Category A spaced less than 6" apart.
C- All bars not in Category A spaced 6" or more apart.

Note:

CASE NQ.I - For bars coated with epoxy with cover less

I.When development length is not specified on the
Plans, the above dimensions shall be used.
2.These development lengths only apply to

4500 P.S.I. lightweight concrete.
3.These development lengths only apply

where the General Notes indicate

Reinforcing Steel Design, fy = 60 ksi.

and Steel Concrete Design,

f'c = 4000 psi.

than 3 fimes the bar diameter or clear
spacing between bars less than 6 times the
bar diameter.

APPROVAL

_£.5 F el DIRECTOR
OFFICE OF STRUCTURES

DATE: 5/10/11

REVISIONS

SHA FHWA

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS FOR
GRADE 60 REINFORCING STEEL

IN LIGHTWEIGHT (4500 P.S.L) CONCRETE

EPOXY COATED REINFORCING CASE NO.I

FHWA APPROVAL

DATE:

STANDARD NO. REBAR-DL-102 SHEET_2_OF_3_

HLON3T LINFWdOTIA30 - ¥vd3d

OLD NO. M(6,15)-90-215()




“Development

Length

L1

ZJ =
b

2" min. cover

3" min. cover for
footings (See plans
for exceptions).

STANDARD STRAIGHT BAR

BAR * LOCATION CATEGORY
SIZE 2 5 c
#4 2'-3" -7 I-3"
*5 2'-9" 2'-0" I'-7"
#6 3-4" 2'-5" I'-11"
il 4-2" 26"
#8 5'-5" Does 31"
#g 6'-10" Not 31"
0 8'-9"” Exist 5-0"
#| 10"-8" 6'-2"

* LOCATION CATEGORY:

A- Bars in horizontal layers in top of pour with 12" or more of concrete below them such as in:
footings,pier caps,etc.

B- All bars not In Category A spaced less than 6" apart.

C- All bars not in Category A spaced 6" or more apart.

Note: CASE NO.2 - For bars coated with epoxy not in Case No.l.
I.When development length is not specified on the

Plans, the above dimensions shall be used.
2.These development lengths only apply to

4500 P.S.. lightweight concrete. APPTOVAL
3.These development lengths only apply

STATE OF MARYLAND

o v £.5Fudoer DIRECTOR DEPARTMENT OF TRANSPORTATION
where the General Notes indicate OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION
Reinforcing Steel Design, fy = 60 ksi. DATE: 5/10//11 OFFICE OF STRUCTURES
and Steel Concrete Design, Ve DEVELOPMENT LENGTH DIMENSIONS FOR
f'c = 4000 psi. _TEMONE_ GRADE 60 REINFORCING STEFL

IN LIGHTWEIGHT (4500 P.S.L) CONCRETE
EPOXY COATED REINFORCING CASE NO.2

STANDARD NO. REBAR-DL-102 SHEET_3 _OF_3_
OLD NO. M(6,15)-90-215(L)

FHWA APPROVAL
DATE:

HLON3T LINFWdOTIA30 - ¥vd3d




“Development

Length"

L1

ZJ =
b

2" min. cover

3" min. cover for
footings (See plans
for exceptions).

STANDARD STRAIGHT BAR

BAR * LOCATION CATEGORY
SIZE A B C
#4 I'-5" 1’-0"' I'-0"
*5 1'-9"” |'-3" I'-0"
#6 2'-2" I'-6" I'-3"
*7 2'-8" -1 I’-6"
*8 3'-6" 2'-6" 2'-0"
#9 4'-5" 3'-2" 2'-6"
#0 5-1" 4'-0” 3-3"
#]| 6'-10” 4-11" 31"

* LOCATION CATEGORY:

A- Bars in horizontal layers in top of pour with 12" or more of concrete below them such as in:
footings,pier caps,etc.

B- All bars not in Category A spaced less than 6’ apart.

C- All bars not in Category A spaced 6" or more apart.

Note:
I.When development length is not specified on the
Plans, the above dimensions shall be used.
2.These development lengths do not apply when bar is
in lightweight concrete or any other
strength of concrete.
3.These development lengths only apply where the
General Notes indicate Reinforcing

0

m

@

>

0

I

Sjreel Design, fy = 60 ksi.and Concrete APPROVAL STATE OF MARYLAND E
4.I1:°Cd;pi?wo%fpsn:émber does not allow Gors o s DSETIZ\'L}FI{ETMHIIE(’E“I-TIW(,)J\:( Lmﬁfs?m}@ E
bar development length indicated in | paE:5/0/ OFFICE OF STRUCTURES i)
Categories A, B, and Cs then hook S DEVELOPMENT LENGTH DIMENSIONS FOR ,-i-.
shall be added fo all bars not 5 | A GRADE 60 REINFORCING STEEL =
conforming, as per D, E, and F IN MIX NO.,6 (4500 P.S.l) CONCRETE —
per Std.No. REBAR-DL-203. NON-EPOXY COATED REINFORCING m
T APPROVAL STANDARD NO. REBAR-DL-103 SHEET_|_OF 3 g

OLD NO. M(e.16)-30-216(L)



“Development

Length

L1

Tl

b

2" min. cover

3" min. cover for
footings (See plans
for exceptions).

STANDARD STRAIGHT BAR

BAR *LOCATION CATEGORY 3 limes | 6 Tmes _ o/g
SIZE A B C Diameter |Diameter “PdcINg
" 9 | Te" | 13 | 1% 3 "
w | 22" | 1 | e | | 3% | 4%
% | 2-1 | 2-30 | 107 | 2V | 4k | 54
#7 3'-3" 2'-10" 2'-3" 2% 51/ 6/g"
#8 4'-3" 3'-9" 3'-0"" 3" 6" I
#g 5'-4" 4'-9" 3'-9” 335" 69, %"
#0 6'-9" 6'-0" 4'-10" 39, %" 87"
#| 8'-4" 1'-4" 5'-11" 41/ 8l/5" 9%

* [ OCATION CATEGORY:

A- Bars in horizontal layers in top of pour with 12" or more of concrete below them such as in:

footings,pier caps,etc.

B- All bars not In Category A spaced less than 6" apart.
C- All bars not in Category A spaced 6" or more apart.

Note:
I.When development length is not specified on the

Plans, the above dimensions shall be used.
2.These development lengths do not apply when bar is

in lightweight concrete or any other

CASE NQ.I - For bars coated with epoxy with cover less

than 3 fimes the bar diameter or clear
spacing between bars less than 6 times the
bar diameter.

strength of concrete. APPROVAL
3.These development lengths only apply |.zse et precror

where the General Notes indicate CFFICE OF STRUCTURES

Reinforcing Steel Design, fy = 60 ksi. DATE: 5/10/1I

and Steel Concrete Design, SEVSONS

f’c = 4000 psi. Py A

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS FOR
GRADE 60 REINFORCING STEEL
IN MIX_NO.6 (4500 P.S.L) CONCRETE
EPOXY COATED REINFORCING CASE NO.I

FHWA APPROVAL
DATE:

STANDARD NO. REBAR-DL-103 SHEET_2_OF_3_

HLON3T LINFWdOTIA30 - ¥vd3d

OLD NO. M(6,16)-90-216(L)




“Development

Length"

L1

b

2" min. cover

3" min. cover for
footings (See plans
for exceptions).

STANDARD STRAIGHT BAR

BAR * LOCATION CATEGORY
SIZE 1 5 c
#4 I'-9" I-3" I'-0"
5 2'-2" I'-6"" I-3"
6 2-1" I'-10" I-6"
7 3-2" I-10"
*8 4'-2" Does 2'-5"
#g 5-3" Not 3-0"
0 6'-9" Exist 310"
#| 8'-3" 4'-9"

* LOCATION CATEGORY:

A- Bars in horizontal layers in top of pour with 12" or more of concrete below them such as in:
footings,pier caps,etc.

B- All bars not in Category A spaced less than 6’ apart.

C- All bars not in Category A spaced 6" or more apart.

Note: CASE NO.2 - For bars coated with epoxy not in Case No.l.
I.When development length is not specified on the
Plans, the above dimensions shall be used.

2.These development lengths do not apply when bar is
in lightweight concrete or any other

strength of concrete. APPROVAL STATE OF MARYLAND

3.These development lengths only apply | aseFude precior DEPARTMENT OF TRANSPORTATION
where the General Notes indicate OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION
Reinforcing Steel Design, fy = 60 ksi. DATE:5/10/1] OFFICE OF STRUCTURES
and Steel Concrete Design, Ve DEVELOPMENT LENGTH DIMENSIONS FOR
6 = 4000 psi. T GRADE 60 REINFORCING STEEL

IN MIX NO.6 (4500 P.S.L) CONCRETE
EPOXY COATED REINFORCING CASE NO.2
FHWA APPROVAL

ATE. STANDARD NO. REBAR-DL-103 SHEET_3_OF_3_
OLD NO. M(6.16)-90-216(L)

HLON3T LINFWdOTIA30 - ¥vd3d




3 min. cover for footings
(See plans for exceptions)

STANDARD 90° HOOK

.'_

C

(0]

=

al.

Sl

O |+

> O

| C

[ RN

I |
L
G
Hook =2’ min. cover

"Development

Length”

STANDARD [80° HOOK

Note:
For Hook Dimensions and Bends,

see Std. No. REBAR-BB-102.

BAR * LOCATION CATEGORY

SIZE D £ F
*4 8" I 9"
#5 10" -2 I
*6 I'-0" 1’5" I'-2"
*7 |['=2" |"-8"" |'=4"
#8 I'-4" I'-10" I-6"
#9 I'-6" 2" I-8"
#10 I'-8" 2-4" R
#|| ['-10"" 2-7" 21"

* LOCATION CATEGORY:

25" min. cover
3" min, cover for footings
(See plans for exceptions)

D- All bars terminating with a standard 180° hook with side cover (normal to plane of hook) not less
than 2%4",and for 90°deq. hook,cover on bar extension beyond hook not less than 2.
E- All bars not In Category D.

F- All bars with hook enclosed vertically or horizontally within ties or stirrup-ties spaced dlong the

full development length not greater than 3d where d is the diameter of the hooked bar.

Note:

I.When development length is not specified on the
Plans, the above dimensions shall be used.

2.These development lengths do not apply when bar is
in lightweight concrete or any other
strength of concrete.

3.These development lengths only apply where the
General Notes indicate Reinforcing

Steel Design, fy = 60 ksi. and APPROVAL
Concrete Design, f'c = 3000 psi. £.5 Fadbn. DIRECTOR

4,1 depth of member does not allow CFFICE OF STRUCTURES

bar development length indicated in DATE: 5//0/1)

STATE OF MARYLAND

DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS OF HOOKED F

Cat ies A, B, and C:Std. No.
REBAR-DL-I01: thon hook shall be _ eSO __ BARS FOR GRADE 60 REINFORCING STEEL
added to dll bars not conforming, lNNP)All\IX El\li%X% (égggEBSRllE?N(I::%'\IIQ%FIQI\EGTE
as per D,E & F. -
PN TP STANDARD NO. REBAR-DL-20 SHEET_| oF |

HLON3T LINFWdOTIA30 - ¥vd3d

OLD NO, M(6.08)-86-78(L)



.'_

C

g

al. '\l

o\«

O |+

> O

O | C

Qo

I |
L
G
Hook =2 min. cover

3 min. cover for footings
(See plans for exceptions)

STANDARD 90° HOOK

-’_
c
£
[S31N
Ol '\l
ClE=
>| o
o
alo
I |4
LT
égf

BAR * LOCATION CATEGORY
SIZE D £ F
#4 9" |-l 10"
#5 [ ['-4" |-l
i) =1 ['=7" ["=3"
il I-4" I'-10" 16"
#8 ["-6"" 2'-1" |'-8"
*9 |'-8" 2'-4" =1
#10 =10 | 2'-8” 2'-2"
idll 21" 211" 2'-4"

* LOCATION CATEGORY:

2Y," min. cover

3" min. cover for footings
(See plans for exceptions)

STANDARD [80° HOOK

Note:
For Hook Dimensions and Bends,
see Std. No. REBAR-BB-102.

D- All bars terminating with a standard 180° hook with side cover (normal to plane of hook) not less
than 2/4",and for 90°degq. hook,cover on bar extension beyond hook not less than 2.

E- All bars not in Category D.

F- All bars with hook enclosed vertically or horizontally within ties or stirrup-ties spaced along the

full development length not greater than 3d where d is the diameter of the hooked bar.

Note:
I.When development length is not specified on the
Plans, the above dimensions shall be used.
2.These development lengths only apply
to 4500 P.S.L lightweight concrete.
3.These development lengths only apply where the
General Notes indicate Reinforcing

Steel Design, fy = 60 ksi. and APPROVAL

é‘S?‘{«J-m DIRECTOR
OFFICE OF STRUCTURES

Concrete Design, f'c = 4000 psi.
4.1f depth of member does not dallow

bar development length indicated in DATE: 5/10/ /|

Categories A, B, and C: Std. No. REVISIONS

REBAR-DL-102: then hook shall be SHA FHWA

added to dll bars not conforming,

as per D,E & F.

STATE OF

OFFICE OF

MARYLAND

DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS OF HOOKED

BARS FOR GRADE 60 REINFORCING STEEL
IN LIGHTWEIGHT (4500 P.S.I.) CONCRETE
NON-EPOXY COATED REINFORCING

FHWA APPROVAL

DATE:

STANDARD NO. REBAR-DL-202

SHEET

oF_|

HLON3T LINFWdOTIA30 - ¥vd3d

OLD NO. M(6,09-86-179(L)
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C
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Qo

I |
L
G
Hook =2 min. cover

3 min. cover for footings
(See plans for exceptions)

STANDARD 90° HOOK

""Development

Length”

STANDARD [80° HOOK

Note:

For Hook Dimensions and Bends,

see Std. No. REBAR-BB-102.

BAR * LOCATION CATEGORY
SIZE D £ F
#4 T [Q” 8"
*5 9" |"-0" 10"
"6 [0 ["=3" ['-0""
®7 ['-0" |"-5" ["-2"
#8 I'-2" -7 -4
#9 |"-4" ["-10"" |"-6"
#10 |[’=5" 21" |"-8"
# |[=7" 2'-3" ["-10"

* LOCATION CATEGORY:

2Y," min. cover
3" min. cover for footings
(See plans for exceptions)

D- All bars terminating with a standard 180° hook with side cover (normal to plane of hook) not less
than 2/4",and for 90°degq. hook,cover on bar extension beyond hook not less than 2.

E- All bars not in Category D.

F- All bars with hook enclosed vertically or horizontally within ties or stirrup-ties spaced along the

full development length not greater than 3d where d is the diameter of the hooked bar.

Note:
I.When development length is not specified on the
Plans, the above dimensions shall be used.
2.These development lengths do not apply when bar is
in lightweight concrete or any other
strength of concrete.
3.These development lengths only apply where the
General Notes indicate Reinforcing

Steel Design, fy = 60 ksi. and APPROVAL
Concrete Design, f'c = 4000 psi. £.5Fudnr DIREGTOR

4.1 depth of member does not allow OFFIGE. OF STRUCTURES

bar development length indicated in DATE: 5/10/ /|

STATE OF MARYLAND

DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OFFICE OF STRUCTURES

DEVELOPMENT LENGTH DIMENSIONS OF HOOKED

Cat ies A, B, and C: Std. No.
REBAR-DL-10%: then hook shall be _FEsots BARS FOR GRADE 60 REINFORCING STEEL
added to dll bars not conforming, IN Nl\éllzl( I-%\IF(’)O)?Y(é%%%EBSRlE)IN%gg}?\I%TE
as per D,E & F. -
e APPROAL STANDARD NO. REBAR-DL-203 SHEET | OF |

HLON3T LINFWdOTIA30 - ¥vd3d

OLD NO. M(6.10)-86-180(L)




REINFORCING DETAILS

BAR BENDS
(REBAR-BB)



‘ ‘ "E'" PITCH
TYPES SPI, SP2, SP3
g
SPI - I",EXTRA TURNS T & B OUTSIDE DIA.
SP2 - 2 EXTRA TURNS T & B
SP3 - 3 EXTRA TURNS T & B
B HEIGHT
LENGTH = LIN. FT. WIRE
Unless otherwise noted diameter D is the
same for all bends and hooks on a bar
B
<
G ﬂ
o { /1
Where slope differs
from 45°dimensions K D
‘H" and ‘K’ must be shown
ENLARGED VIEW SHOWING
BAR BENDING DETAILS
Notes:
I.All dimensions are out-to-out of bar or to tangent points for 135 °
and 180° hooks.
2.'J" dimensions on 180°hooks to be shown only where necessary to restrict
hook size. Otherwise standard hooks are to be used.
3.Where 'J’is not shown.’”’J’ will be kept equal to or less than 'H' on fruss
bars. Where ‘J’ can exceed ‘H It should be shown.
4.’H’ dimension on stirrups to be shown where necessary to fit within concrete.
S5.Where bars are to be bent more accurately than standard bending toler-
ances, bending dimensions which require closer fabrication should have
limits indicated.
NOTE TO FABRICATOR
BENDING TOLERANCE NOTE
TIES AND STIRRUPS SHALL BE APPROVAL STATE OF MARYLAND
BENT WITH A PLUS ZERO INCH £.5Fudnos DIRECTOR DEPARTMENT OF TRANSPORTATION
(+0') MINUS (-} NORMAL ACI CFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
BENDING TOLERANCES DATE: 2//0/94 OFFICE OF STRUCTURES o
>
REVISIONS -
VSIS __ BAR BEND TYPES -
GENERAL NOTES >
s}
FHWA APPROVAL =
DATE. STANDARD NO. REBAR-BB-I0I SHEET_|_OF 8 |5
: [%}

OLD NO. REBAR-BD(00.1)-94-296



ACI TYPICAL BAR BENDS

STANDARD PIN BENDING

J
s @
C
1

| 6

(w)

© @ © 6 O © O

Al B 6 @ B D 8 F
¢
B
/_7\} J
Q@
@ | 0 | A (—i 8
f | c
B
) N —
A c B 1H c B
D
0 K H
NOTE TO FABRICATOR
BENDING TOLERANCE NOTE
TIES AND STIRRUPS SHALL BE APPROVAL STATE OF MARYLAND
BENT WITH A PLUS ZERO INCH £.5Fudne DIRECTOR DEPARTMENT OF TRANSPORTATION
(+0") MNUS () NORMAL ACI OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
BENDING TOLERANCES DATE: 2///0/94 OFFICE OF STRUCTURES o
>
0
_FEVEIONS _ BAR BEND TYPES -
ACI- STANDARD PIN BENDING S
=
T APPROVAL STANDARD NO. REBAR-BB-I0I SHEET_2_OF 8 |Z
. w

OLD NO. REBAR-BD(00.1)-94-296



ACI TYPICAL BAR BENDS

TIES AND STIRRUPS

A Gjﬁ A G LAﬁP—i‘K
J

B D H B D @

13

8/ \¢

=

A G A G
H : ¢
B D B D

J

@l
&
@

A G A 6
i J
8 " o B D A (—ﬁ{ B |
c C ‘%
A G B G
o A
B D H c E
¢ D
A d 8 . K
Gl(a
B D B o
c C
A G 8 G £ K
A
B D ¢ . D
c D
A B | G
NOTE TO FABRICATOR
BENDING TOLERANCE NOTE
TIES AND STIRRUPS SHALL BE APPROVAL STATE OF MARYLAND
BENT WITH A PLUS ZERO INCH 2.5 Fudnws DIRECTOR DEPARTMENT OF TRANSPORTATION
(+0") MNUS () NORMAL ACI OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
BENDING TOLERANCES DATE: 2///0/94 OFFICE OF STRUCTURES o
>
0
_FEVEIONS _ BAR BEND TYPES -
ACI- TIES A S
=
T APPROVAL STANDARD NO. REBAR-BB-I0I SHEET_3_OF 8 |Z
. w

OLD NO. REBAR-BD(00.1)-94-296



SHA TYPICAL BAR BENDS

TIES AND STIRRUPS

0
K D e;j K
E
3 VAN A
H c IR
0
£ B B D
B JG
F =& c
NOTE TO FABRICATOR
APPROVAL
STATE OF MARYLAND
BENDING TOLERANGE NOTE £.5 o DIRECTOR DEPARTMENT OF TRANSPORTATION
TIES AND STIRRUPS SHALL BE OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
BENT WITH A PLUS ZERO INCH DATE: 2/10/94 OFFICE OF STRUCTURES g
(+0”) MINUS (-) NORMAL ACI %
BENDING TOLERANCES REVISIONS

ST BAR BEND TYPES >
SHA - TIES AND STIRRUPS S
5
o APPROUAL STANDARD NO. REBAR-BB-I0| SHEET_4_OF 8 |3
- wm

OLD NO. REBAR-BD(00.1)-94-296



B

NOTE TO FABRICATOR

BENDING TOLERANCE NOTE

TIES AND STIRRUPS SHALL BE
BENT WITH A PLUS ZERO INCH
{+0") MINUS (-) NORMAL ACI
BENDING TOLERANCES

TYPICAL BAR BENDS

TIES AND STIRRUPS

i

VARIES | =

©

* Measured to Tangents
of Curves.

OVERBEND

A HOOK

s
Ji
)
R‘:E Bla _f

Overbend

For Wing Wall Parapet

APPROVAL

_£.5Fadnew DIRECTOR
OFFICE OF STRUCTURES

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OLD NO. REBAR-BD(00.h-94-296

DATE: 2//0/94 OFFICE OF STRUCTURES ﬁ
>
REVISIONS 0
BAR BEND TYPES
e SHA - TIES AND STIRRUPS =
(we)
T STANDARD NO. REBAR-BB-I0I SHEET_5_OF 8 |2
- %)




SHA TYPICAL BAR BENDS

STANDARD PIN BENDING

NOTE TO FABRICATOR

BENDING TOLERANCE NOTE

TIES AND STIRRUPS SHALL BE
BENT WITH A PLUS ZERO INGH
(+0”) MINUS (-) NORMAL ACI
BENDING TOLERANCES

APPROVAL

£.5 Fudnen DIRECTOR
OFFICE OF STRUCTURES

STATE OF MARYLAND

DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OLD NO. REBAR-BD(00.1)-94-296

DATE: 2/10/94 QOFFICE OF STRUCTURES ﬁ

REVISIONS %

BAR BEND TYPES >

ey e SHA - STANDARD PIN BENDING =S

(ws)

;':fEA APPROVAL STANDARD NO. REBAR-BB-I0 SHEET_6_ OF_8 '§



SHA

RADIUS BENDING

TYPICAL BAR

NOTE TO FABRICATOR

BENDING TOLERANCE NOTE

TIES AND STIRRUPS SHALL BE
BENT WITH A PLUS ZERO INGH
(+0”) MINUS (-) NORMAL ACI
BENDING TOLERANCES

0
A
e
H |8
R
C D &
0
A G
My M
&4’47
H o [B E K
1R R |
c\<}/o\}>/c
0
c
H B @ D j
IR S—
0 |
J c

Two Plane Bending
C
8 “:)( D
PLAN
s C B _ ¢
IJ o I] D
ELEVATION END VIEW
APPROVAL

BENDS

£.5Fwddnws DIRECTOR
OFFICE OF STRUCTURES

DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

STATE OF MARYLAND

OLD NO. REBAR-BD(00.1)-94-296

DATE: 2/10/94 OFFICE OF STRUCTURES ﬁ
>
REVISIONS 0
BAR BEND TYPES
S SHA - RADIUS BENDING £
@
T APPROVAL STANDARD NO. REBAR-BB-10 SHEET_T_OF 8 |Z
- %)



SHA TYPICAL BAR BENDS

TRUSS BAR CONFIGURATIONS

)
! |
B E E F
TR (A ﬂ C Hj C C C C C C C
D K D D
0
‘ B E E
2 (A JM ¢ ¢ ¢ ¢ ¢ ¢
o D K D D
L 0 |
‘ B E F ‘
™R3 (A ﬁ ¢ Hj C ¢ C c C JL 6)
D K D D
‘ 0
TR 4 (A ﬂ ¢ Hj ¢ ¢ C ¢
D K D F
TR 5 (A ﬁ C Hj C c C JL 6)
D K D
0
i
TR 6 (A ﬁ ¢ Hi C ¢
D K F
o]
e |
ACI
Type (A U NG H e/] . 6)
3
D K Note:
TR Iand TR 2 are to be used
_____ only when there are more
ACl — T\ (/ than three bays and it Is
Type ( J \\____ ______ necessary to splice truss bars.
*
Straight T & B.Bars U.N.O.
ST T T T Can be substituted for bars in
TSLR.B( these configuration patterns

Hooks for truss bars optional.

NOTE TO FABRICATOR

BENDING TOLERANCE NOTE

TIES AND STIRRUPS SHALL BE
BENT WITH A PLUS ZERO INCH
(+0") MINUS () NORMAL ACI
BENDING TOLERANCES

(%T.Bars with or without hooks)

APPROVAL

£.5F wdme DIREGTOR
OFFICE OF STRUCTURES

STATE OF MARYLAND

DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OLD NO. REBAR-BD(00.1)-94-296

DATE: 2/10/94 QOFFICE OF STRUCTURES ﬁ

REVISIONS BAR BEND TYPES >

ey e TRUSS BAR CONFIGURATIONS =S

;':fEA APPROVAL STANDARD NO. REBAR-BB-I0 SHEET_8_OF_8 '§



I. AClI Types | thru 26
2. SHA Standard Pin Bending
3. SHA Radius Bending

_HOOKS |
IABLE |
REFERENCES

12 db

Detailing __ Hook Detailing
Dimension Aor G Dimension
] ———1 T N
-5 AN
0 ) o
s
4 dp or -
2'/2” min.
180° 90°
RECOMMENDED END HOOKS, ALL GRADES
Finished
BAR |bend diameter 180 - deg hook 90 - deg hook
SIZE D, in. A or G in J, in. A or G in
*3 A 5 3 6
#4 3 6 4 8
#5 3%, 7 5 10
#6 4/, 8 6 -0
*7 A 10 7 -2
*8 6 Il 8 -4
#9 9!/, |-3 IFA |-7
#10 107, -5 11"/ [-10
#| 12 -7 1-2%, 2-0
#4 181/, 2-3 1-9%, 2-1
*8 24 3-0 2-41/, 3-5

APPROVAL

2.5 Fwsdbne DIRECTOR
OFFICE OF STRUCTURES

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OLD NO. REBAR-BD(9,05)-97-320

DATE: ///17/97 OFFICE OF STRUCTURES ﬁ

REVISIONS %

SHA | FHWA REINFORCING STEEL HOOK TABLES AND DIAGRAMS @

o STANDARD NO. REBAR-BB-102 SHEET_|_OF 2 é



REFERENCES

[. ACl Types SI thru SlI
2. ACI Types Tl thru T8
3. SHA Ties and Stirrups

(Note: Tie and stirrup types supplied in sizes #3-#8)

STIRRUP _AND TIE HOOKS

2 dy for *6, *1, *8

6 dp, for *3, #4, 45 - i
or 2/ in. minimum i l 5%
2(° [ Oa
= i N
= / [
( D /:::
o C . Aor G ol c -
g% dp E% dh S Detailing __ Hook
Pl S Dimension Aor G
o E | E JE
o5 =) é T ———
s o D
ﬂ% M@ ‘ 4 dp or

215" min.
90° 135° 180°
STIRRUP _AND TIE HOOK DIMENSIONS, in.
BAR D, in. [90 - deg hook I35 - deg hook
SIZE A or G A or G H, approx
3 ", 4 4 2/2
*4 2 415 4 3
5| 2 6 5/ 34
*6 4/, -0 B 4/,
*7 A -2 9 5V
*8 6 -4 104 6
RECOMMENDED END HOOKS, ALL GRADES
Finished
BAR |bend diameter 180 - deg hook
SIZE D, In. A or G in J, In.
*3 A 5 3
#4 3 6 4
*5 3%, Il 5
*6 4/ 8 6
*7 A 10 7
*8 6 1 8
APPROVAL STATE OF MARYLAND
_£.5 ey DIRECTOR DEPARTMENT OF TRANSPORTATION
OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
DATE: ///17/97 QOFFICE OF STRUCTURES g
REVISIONS %
|2|SS'A97 FHWA REINFORCING STEEL HOOK TABLES AND DIAGRAMS o
—139- 0
=
D APPROVAL STANDARD NO. REBAR-BB-102 SHEET_2_OF 2 _|&
- w
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REINFORCING DETAILS

EXISTING REINFORCING DETAILS
(REBAR-ER)



4 Low hydrogen electrodes with

Existing *8, *9 preheat and interpass
#0, or #| b’qr ' 2" 2" Y temperature between

’ : 20 YY" 68" 400° F and 1100° F.

——— === i
B \IW) mall ) .
Q ————— -E——= &I i O
: \

L2% 2% Vg x 0-4" New *8, *¥9, #*l0 or * bar.

#8 and *9 bars.

/ 2// X 2// X 3/8// X O/_4// TGCK weld

#10 and *ll bars.

DETAIL FOR WELD SPLICE
FOR *8,#9,%10 OR *| BARS

Scale: %" = 1"
|/4II 5 I/Zu 5 |/4//
Flare bevel groove weld
> > V Low hydrogen electrodes
K preheat and interpass
temperature between
400° and 1100° F
= . 1 : T+ K
C — -
<

Notes:
[.All welding to be in conformance with
ANSI/AWS-latest addition.

- - — 1
Ol Flee————————— H
LAYy x 1" x Vg x 0=l
Existing *4, #5, ¥6 or *7 bar. New *4,

, ¥6 or *7 bar.

E = Effective throat weld
A4S

DETAIL FOR WELD SPLICE
FOR *4,%5,%6 OR *7 BARS
Scale: 3% = |

m
"

(2]
"

Radius rebar

2.Prequalification required in conformance with

ANSI/AWS-latest addition.

3.Angles shall be made of ASTM A 709 Grade 36

or AISIIOI0, 1015 or 1020 steel.
4,ET7018 electrodes shall be used In
making the above welded splices.
5.IFf sufficient bar lap is not available
when existing reinforcing steel is
exposed, this detail fo extend bars
shall be used. Cost of these

connections shall be included in

contract prices bid on pertinent

concrete items.

6. Welded splices shall not

APPROVAL STATE OF MARYLAND

2.5 Fudes DRECTOR DEPARTMENT OF TRANSPORTATION

OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION

DATE: 2/18/76 OFFICE OF STRUCTURES

SH:EV'S'ONFSHWA SPLICING TO EXISTING REINFORCING STEEL

9-24-96 WELDED SPLICE

8-7-98
FHWA APPROVAL 1-22-0I
SATE: I5-76  Tii-26-07 STANDARD NO. REBAR-ER-I0 SHEET_| _OF 2

be used in decks.

OLD NO, M(e.0h-75-12

INILSIX3 - dvd3d



‘ Construction gap less than
\ required lap splice dimension

See Detail A belowX
. S _

= g
[ x::T}_:aj
Sleeve coupler with I
locking bolts I
Il
I
I
Il
Il
I
A
| pe————————— |
PROPOSED DECK WIDENING EXISTING BRIDGE DECK

SECTION THROUGH SLAB

Scale: I’ = 1’-0"
Surface of — Rotate position of sleeve so that
ooncreTeN maximum cover c¢an be maintained
O A = P oD
° ° . ° . . © . v “. o ‘u ° ° DP
SR T — — R A "
SR 6o Mo & DOTTR

——Spacing and quantity
of locking bolts as
per manufacturer.

DETAIL A
Scale: 3" = I'-0”

Notes:

I. The coupler must develop a minimum of
1257 of the specified yield strength of the
reinforcing bar being spliced.

2.Couplers used to connect epoxy coated
reinforcing bars must be epoxy coated.

3.The uncoated surface of the sheared off
indicator bolt must be covered with epoxy
prepared from an approved epoxy

fouchup kit. ) ) APPROVAL STATE OF MARYLAND
4.Longitudinal deck reinforcing steel o0, — DEPARTMENT OF TRANSPORTATION
is not shown. OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION m
5.Existing slab shown dashed. oATE: 8/7/98 OFFICE OF STRUCTURES w
6. These couplers will not be measured 3
for payment, but all costs thereof REVIGIORS SPLICING TO EXISTING REINFORCING STEEL |
shall be included in the Contract S| WA MECHANICAL SPLICE m
lump sum price for the pertinent g
Reinforcing Steel items. [Fiwa APPROVAL -
E STANDARD NO. REBAR-ER-10I SHEET_2_OF_2_ =

OLD NO. M(e.0h-75-12
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