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Chapter 07 — Reinforcing Detalls

BAR LAPS
(REBAR-BL)



LOCATION CATEGORY A
BAR CENTER TO CENTER SPACING

SIZE 3 4 5 > 6

wg | st |3 |25 |20 | 25 | 2ot | 2-5t | 210
#5 | 3l |40 | 3-07 | 3107 | 307 | 37 | 3-0 | 31t
#6 | 4-5v | 59 | 3-7 | 4e-gr | 37 | 4-gr | 3-T | 4-g
7 | 60" | 107 | 4-6" | 5N | 42 | 55 | 47-2¢ | -5
#8 | 707 | 103 | 5N | 7-gr | 49 | el | 4-9v | -2
9 | 10-0" | 13-0" | T'-6" | 9-9” | &-0" | 7-10" | 510" | 7'-8"
#I0 - - | 96 |25 | TeTe | g | T2 | g5
l - - | s | 153 | 947 | 12-3 | 88 | 114"

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.

LOCATION CATEGORY B
BAR CENTER TO CENTER SPACING

SIZE 3 4 5 N

4| -0 | 290 | r-0m | 22 | -0 | 22 | 110 | 2
w5 | -5t | 31| 2-av | 35| -4t | -9t | 2-4v | 29
w6 | 3-57 | sl | -9 [ | -9 | |-t | g
7| 48 | el | 367 | 837 | 320 | 4-9 | 32 | 49"
8 | 61" | 9-1” | 477 | &-10" | 3-8" | 55 | 3-§" | 55"
"9 | 78" | W-6” | 597 | §-8” | 48" | &-l" | 4-6" | 6-9"
410 - - | -4 o | 5o | g9 | 5T | g-an
] - - | 90 | 13- | 727 | 10-9" | 6-8” | 10°-0"

Location Category B - All bars not in Location Category A.

Note:

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

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

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

. These bar laps assume cover of
2". Greater lap lengths will be
required for cover less than 2.

Non-epoxy coated =

5. These bar laps are Class B splices
based on the development lengths
in Det.No. REBAR-DL-10I. Class B
splices are .3 times the
development length.

6. Class A splices may be used when
(a) the area of reinforcement
provided is at least twice that

Epoxy coated

required by analysis over the
entire length of the lap splice
and (b) one-half or less of the
total reinforcement is spliced
within the required lap splice
length. Class A splices are 1.0
times the development length.
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LOCATION CATEGO

RY A

BAR CENTER TO CENTER SPACING
SIZE 3 4 5 > 6

4| - | 3m0r | 24 | 29 | -4 | 29t | 2-4v | 2-9
85| 300 | 3l | 2N | 390 | 2l | 36t | 2l | 36
6 | 4-4v | 58 | 3-6" | 4-6" | 3-6" | 46" | 3-6" | 4'-6"
#7 | 5l | 7B | 457 | 59 | 4 | 530 | 4o | Bl3n
8 | 78" [ 100" | 5-9" | 1= | 477 | 60" | 4-T | 6'-0"
9 | 99 |29 | T4 |97 | 507 | 78" | 59" | T'-6"
#I0 - S - O 2 T B CEC T - T N G BT
l - S LT N N T S TR B A AT

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.

LOCATION CATEGO

RY B

BAR CENTER TO CENTER SPACING
SIZE 3 4 5 N

4| -0 | 28 | -0 | 22 | -0 | 22 | 110 | 2
w5 | -4 | 36 | -3 | 34 | -3 | 28" | 2-3 | 28
6 | 3-4 | 50" | 2-8" | 4-0" | 2-8" | 4-0" | 2-8" | 4-0”
7| a6 | e-9Y | 357 | 51t | 3-pr | 48" | 32 | 4"
#8 | 5l | 8107 | 457 | -8 | 37" | 54" | 3-7" | 51-4¢
"9 | 76" | W3 | 587 | 8-5" | 4-6” | €-9" | 4-5" | &-1"
410 - - | -2 | lo-8 | 597 | g7 | 55 | g2
] - - | 807 | 132t | 7l | 10T | 66 | 9-9”

Location Category B - All bars not in Location Category A.

Note:

= Non-epoxy coated

= Epoxy coated

. When bar lap is not specified on 6. These bar laps are Class B splices required by analysis over the
based on the development lengths entire length of the lap splice
in Det. No. REBAR-DL-102. Class B and (b) one-half or less of the
splices are 1.3 times the

the Plans, the above dimensions
shall be used.

. These bar laps only apply to 4500
psi lightweight concrete.

. These bar laps only apply where T.

the General Notes indicate
Reinforcing Steel Design, fy = 60 ksi,
and Concrete Design, f'c = 4000 psi.

development length.

total reinforcement is spliced
within the required lap splice

Class A splices may be used when length. Class A splices are 1.0
(a) the area of reinforcement

times the development length.

provided is at least twice that

. The unit weight of the lightweight

APPROVAL
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LOCATION CATEGORY A

BAR CENTER TO CENTER SPACING
SIZE 3 4 5 > 6"

24| 2l | 2Bt | 2 | 2 | 21 | 2tk | 21 | 26
#5 | 2-gr | 36 | 2-T | 34 | 27 | B | 2T |3l
%6 | 310 | 50" | 317 | 4=0" | 3-1v | 4=0 | 317 | 4-0"
#7 | 5-3" | 80 | 3-nv | S | 3T | o4-gt | 3-7 | 4l
8 | 6-10" | Bl | 51t | -8 | 41 | 54 | 4 | 5-gn
#9 | 88" | 13" | 66" | 8-6" | 527 | 697 | 517 | -1
#10 - - 8-3" | 10-9” | 6~ | 87 | -3 | 82"
l - - 071" | 13=3" | 8- [ o7 | T-6 | 9'-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.

LOCATION CATEGORY B

BAR CENTER TO CENTER SPACING
SIZE 3 4 5 N

#4 -7 2'-5" -7 =1 =7 =1 =7 =1
5 | ol | 3 | 2-07 | 30 | 2-0" | 205" | 20" | 25"
6 | 3-0 | 4-8 | -5 | 31 | 25t | 31 | 25 | 37
7 | 40" | 80" | 3-07 | 46" | 2-9" | 42 | 2-9" | 42"
8 | 5-3" | 70 | 3 | Sl | 320 | 4-9r | 32 | 49
*9 | 6-8" | 10-0" | 5-0” | -6 | 4-0" | €-0" | 3-" | 5-I0"
#10 - - | 64 | 9 | 5 | 7T | 4107 | T2
] - - | T-10" | -8 | -3 | 9-4” | 5-97 | g§-g"

Location Category B - All bars not in Location Category A.

Note:

= Non-epoxy coated

= Epoxy coated

. When bar lap is not specified on 5. These bar laps are Class B splices
based on the development lengths

the Plans, the above dimensions
shall be used.

. These bar laps do not apply when
bar is in lightweight concrete.
Greater lengths are required for 6.
this material.

. These bar laps only apply where
the General Notes indicate
Reinforcing Steel Design, fy = 60
ksi, and Concrete Design, f'c =
4000 psi.

. These bar laps assume cover of
2". Greater lap lengths will be
required for cover less than 2.

in Det. No. REBAR-DL-103. Class B

splices are 1.3 times the
development length.

Class A splices may be used when
(a) the area of reinforcement
provided is at least twice that

required by analysis over the
entire length of the lap splice
and (b) one-half or less of the
total reinforcement is spliced
within the required lap splice
length. Class A splices are 1.0
times the development length.
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Chapter 07 — Reinforcing Detalls

DEVELOPMENT
LENGTH

(REBAR-DL)



LOCATION CATEGORY A

BAR CENTER TO CENTER SPACING
SIZE 3 4 5 > 6

#4 | -0 | 2= | -0 |2k | r-0m | 22t | -0 | 22
5| 25t | el | 24 | 307 | 2-4v | -9t | 2-4v | 29
#6 | 35 | 45 | 29 | Bepe | 2-9v | 3 | -9 | 3T
57| st | Bl | 36 | A7 | 3o |4 | 32 |4
#8 | 617 | Tl | 477 | Bl | 3-8 | 4-97 | 3-gv | 4/-97
#9 | 78" [ 100" | 5-9 | 16 | 4-8” | 6-0" | 4'-6" | 5-II”
#10 - - -4 | 96" | 510" | 78 | 57 | 7-3
l - - | 9-0" | W-9” | T-27 | 957 | 6'-8" | 8'-8”

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.

LOCATION CATEGORY B
BAR CENTER TO CENTER SPACING
SIZE 3 4 5 > o
I T O O = O O R N - 2 R %
5| -0 |29t | -9 [ geg | r-9r | el | -9 | el
I A s A A
#7 | 3-7 | 84 | 2-8” | 4-0" | 267 | 3-8 | 2-6" | 3-8”
8 | 4-8" | 7-0" | 3-6” | §-3" | 2-10" | 42" | 2-10" | 42"
#9 | 5-nv | 810" | 457 | 68 | 377 | 54 | 3-67 | 52"
#10 - - | 587 | 85" | 46" | €97 | 4-3" | -5
#] - - | el | 104 | 57 | g4 | 52 | 78

Location Category B - All bars not in Location Category A.

Note:

. When development length is not 5.
specified on the Plans, the above
dimensions shall be used.

. These development lengths do not 6.
apply when bar is in lightweight
concrete. Greater lengths are
required for this material.

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

. These development lengths assume
cover of 2". Greater development
lengths will be required for cover
less than 2".

= Non-epoxy coated

= Epoxy coated

The Excess Reinforcement Factor 7. If depth of member does not

was assumed to be .0 when allow bar development length
calculating these dimensions. indicated in Location Categories
Atr was assumed to be O when A and B; then hooks shall be

calculating the Reinforcement added to dall bars not conforming,
Confinement Factor. as per D, E, and F per Det. No.
REBAR-DL-20L.
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LOCATION CATEGORY A
BAR CENTER TO CENTER SPACING
SIZE 3 e ” > 6
#4 | 1-107 | 2= |-l |22 | -0 |22 | -0 | 22
#5 | 24 | 3 | 230 | el | 2-3v | 28 | 2-3v | 208
6 | 3-4 | 4=4v | 287 | 36" | 2-8” | 3'-6” | 2-8" | 3'-6"
#7 | 46 | BN | 35 | B | 3 | | 3 | 4l
®g | 5N | 79 | 457 | B0 | 37 | 4-87 | 3-7v | 4'-8”
®g | T-6 | 910" | 5-87 | T-4" | 46" | 5l | 45 | 59
#10 - - T2 | 94 | 597 | 7 | 55 |7l
| - - |07 | W= | T | 92 | 66" | -6

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.

LOCATION CATEGORY B

BAR CENTER TO CENTER SPACING
SIZE 3 i ” > 6

B B - B T O O LT BOIE: O N CC T -
®5 | 1-10 | 2B | -9 L 2eT | ege |2kl | -9 | 2
w6 | 2T | B0 | 2-1r |3 | 2 |3 | 2l | B
*7T | 3-6 | 5=3 | 2-87 | 3l | 25 | 377 | 2-5¢ | 37
*8 | 4-7" | 6107 | 357 | 527 | 2-9 [ 4l | 2-97 | 4
®g | 5107 | 88" | 4-4” | 66" | 36" | §-37 | 3-5" | 5|
#10 - - -6 | 8-3" | 45 | &=17 | 4-2v | §'-3"
l - - -9 | 102 | 55 | 8-2” | 5-0" | 1-6"

Location Category B - All bars not in Location Category A.

Note:

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

. These development lengths only
apply to 4500 psilightweight
concrete.

. These development lengths only
apply where the General Notes
indicate Reinforcing Steel Design,
fy = 60 ksi, and Concrete Design,
f'c = 4000 psi.

. The unit weight of the lightweight
concrete was assumed to be II8
pcf when calculating the Concrete
Density Modification Factor.

. The splitting tensile strength of
the lightweight concrete was
assumed to be not specified when
calculating the Concrete Density
Modification Factor.

Non-epoxy coated =

6. These development lengths
assume cover of 2. Greater
development lengths will be
required for cover less than 2.

7. The Excess Reinforcement Factor
was assumed to be .0 when
calculating these dimensions.

8. Atr was assumed to be 0 when
calculating the Reinforcement
Confinement Factor.

Epoxy coated

9. If depth of member does not
allow bar development length
indicated in Location Categories
A and Bg then hooks shall be
added to dll bars not conforming,
as per D, E, and F per Det. No.
REBAR-DL-202.
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LOCATION CATEGORY A
BAR CENTER TO CENTER SPACING
SIZE 3 4 5 > 6
AR IS S BT IO ZZ0 I (T R AU B O IO O AN T T
85 | 2l | 28 | 2-0 | 21 | 2-0v | 25 | 2-0" | 2'-5"
#6 | 307 | 310 | 205 | 31 | 25t | Bl | 25 |3l
87| 40 | 530 | 30 | 3N | 29 | 3T | 2-9r | 3T
#8 | 53 | B0 | 3l | B2 | 32 | 4 | 32 | Al
9 | 6-8" | 8B | 5-0" | €-6” | 4'-0" | 5=3 | 31 | 5|
#I0 - - | &4 | 83 | 51 | BT | 4-i0v | -3
Sl - - | 707 flo-2r | e-30 | 82t | 597 | 716"

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.

LOCATION CATEGORY B
BAR CENTER TO CENTER SPACING
SIZE 3 2 5 N
4| 1-30 | =07 | -3t | -e | -3 | et | 137 |1
w5 | oy |2 | -6 | =3 | -6 | 1=I0” | 167 | 110"
w6 | 2-37 | 3-8 | r-107 | 29 | -0 | 209" | 1-107 | 2-9”
7| 3 | 4 | 2-ar | 36t | -2 | 32t | 22 | 32
8 | 4-0" | €-0" | 3-0" | 4-6" | 2-5" | 3-8" | 2-5" | 38"
"9 | 5 | -8 | 3107 | 897 | -1 | 4-7 | 3-0" | 46"
410 - - | 4 | -4 | 3-ne | 510 | 39 | 57
] - - | &-0" | 9-0" | 410" | 72 | 457 | 68"

Location Category B - All bars not in Location Category A.

Note:

= Non-epoxy coated

= Epoxy coated

. When development length is not 5
specified on the Plans, the above
dimensions shall be used.

. These development lengths do not 6.
apply when bar is in lightweight
concrete. Greater lengths are
required for this material.

. These development lengths only

apply where the General Notes
indicate Reinforcing Steel Design, fy
= 60 ksi, and Concrete Design, f'c =
4000 psi.

. These development lengths assume
cover of 2". Greater development
lengths will be required for cover
less than 2".

The Excess Reinforcement Factor 7. If depth of member does not
was assumed to be 1.0 when
calculating these dimensions.
Atr was assumed to be 0 when
inforcement

calculating the Re
Confinement Facto

allow bar development length
indicated in Location Categories
A and B; then hooks shall be
added to dall bars not conforming,
r. as per D, E, and F per Det.No.
REBAR-DL-203.
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Hook &2” min. cover 25" min. cover

3" min. cover for footings 3" min. cover for footings
(See plans for exceptions) (See plans for exceptions)
STANDARD 90° HOOK STANDARD 180° HOOK

BAR * LOCATION CATEGORY Note:

SIZE D E F For Hook Dimensions and Bends,
#4 8" 1" 9" see Detail No. REBAR-BB-102.

#5 10" |'-2" I

*6 -0 | r-s" | Iz

7 [-2" |"-8" |"-4""

*8 |"-4" I"-10" |'-6""

*9 I'-6" 2'-1" ["-8"

*10 ["-8" 2'-4" |-

*| I"-10"" 2'-7" 2'-1"

* LOCATION CATEGORY:

D- All bars terminating with a standard 180°hook with side cover (normal to plane of hook)not less
than 2'5,",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

0

m

o

>

0

Steel Design, fy = 60 ksi. and APPROVAL STATE OF MARYLAND ﬁ
Concrete Design, f'c = 3000 psi. £.5 e DIRECTOR DEPARTMENT OF TRANSPORTATION m
4,1f depth of member does not dallow OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
bar d | T th indicated i - 0571072011 OFFICE_OF STRUCTURES e
Categories A, B, and C:Detail No. f——rrr DEVELOPMENT LENGTH DIMENSIONS OF HOOKED |5
REBAR-DL-10I; then hook shall be BARS FOR GRADE 60 REINFORCING STEEL =
added to all bars not conforming, IN MIX NO.3 (3500 P.S.l.) CONCRETE —
as per D,E & F. 1.0 NON-EPOXY COATED REINFORCING AL
DETAIL NO. REBAR-DL-20! sHeeT L oF L |5




STANDARD 90° HOOK

+ +
C C
g g
ST ST
O |+ O |+
> O > O
O | C | C
oo oo
N - N -
L L
G G
Hook &2” min. cover L2'/2” min. cover
3" min. cover for footings 3" min. cover for footings
(See plans for exceptions) (See plans for exceptions)

STANDARD 180° HOOK

BAR * LOCATION CATEGORY

SIZE D E F Note:

) 9 o 0" For Hook Dimensions and Bends,
%5 K 4 R see Detail No. REBAR-BB-102.

#6 -1 I-7" I'-3"

7 |"-4"" ["-10" |"-6"

#8 |'-6" 2'-1" |'-8"

#9 I'-8" 2'-4" -1

“10 r-10v | 28" | 2-2"

#| 21" 211" 2'-4"

* LOCATION CATEGORY:

D- All bars terminating with a standard
than 2',"",and for 90°degq. hook,cover

E- All bars not in Category D.

180° hook with side cover (normal to plane of hook)not less
on bar extension beyond hook not less than 2.

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.. lightweight concrete.

3.These development lengths only apply where the

General Notes indicate Reinforcing
Steel Design, fy = 60 ksi. and
Concrete Design, f'c = 4000 psi.

4,1f depth of member does not allow
bar development length indicated in
Categories A, B, and C: Detail No.
REBAR-DL-102; then hook shall be
added to dll bars not conforming,
as per D,E & F.
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"Development

pe
=
(o)
[
(0]
-
L
égc
Hook

&2” min. cover

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

STANDARD 90° HOOK

"Development

Length”

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

STANDARD 180° HOOK

Note:
For Hook Dimensions and Bends,

see Detail No. REBAR-BB-102.

BAR * LOCATION CATEGORY

SIZE 5 5 =

*4 T 10" 8"
*5 9" -0" 10"
"6 10" -3 | 10"
*T R -
*8 -2v | e |
*9 -4 [ 107 | 16"
*10 AR
l =1 [ 2-3 [ rio”

* LOCATION CATEGORY:

D- All bars terminating with a standard 180°hook with side cover (normal to plane of hook)not less
than 2'5,",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
Concrete Design, f'c = 4000 psi.

4,1f depth of member does not allow
bar development length indicated in
Categories A, B, and C: Detail No.

REBAR-DL-103; then hook shall

be

added to dll bars not conforming,

as per D,E & F.
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BAR BENDS
(REBAR-BB)



TYPICAL BAR BENDS

DETAILS AND NOTES

SPIRAL

‘ ‘ "E' PITCH
TYPES SPI, SP2, SP3
oy
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
< g
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 slze. Otherwise standard hooks are to be used.
3.Where ‘J’is not shown. ”J’ will be kept equal to or less than ‘H on truss
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 () NOAMAL AC| CFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
BENDING TOLERANCES DATE: 02./10//994 OFFICE OF STRUCTURES aay
>
VERSION -0
BAR BEND TYPES -
GENERAL NOTES =
0
1.0 -
m
DETAIL NO. REBAR-BB-10I SHEET S
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ACI TYPICAL BAR BENDS

STANDARD PIN BENDING
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NOTE TO FABRICATOR

BENDING TOLERANCE NOTE

Standee

T F

APPROVAL

&.5Fsudnem DIRECTOR
OFFICE OF STRUCTURES

TIES AND STIRRUPS SHALL BE
BENT WITH A PLUS ZERO INCH

STATE OF MARYLAND

DEPARTMENT OF TRANSPORTATION

(+0") MINUS () NORMAL AC
BENDING TOLERANCES

DATE: 02/10/1994

VERSION

1.0

STATE HIGHWAY ADMINISTRATION
OFFIGE OF STRUCTURES

BAR BEND TYPES
ACI- STANDARD PIN BENDING
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ACI TYPICAL BAR BENDS

TIES AND STIRRUPS
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NOTE TO FABRICATOR
BENDING TOLERANCE NOTE
TIES AND STIRRUPS SHALL BE APPROVAL STATE OF MARYLAND
BENT WITH A PLUS ZERO INCH £.5Fsdnere DIRECTOR DEPARTMENT OF TRANSPORTATION
(+0") MINUS () NORMAL ACI CFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
BENDING TOLERANGES DATE: 02101994 OFFICE OF STRUCTURES =
>
0
VERSION BAR BEND TYPES >
ACI- TIES A 3
.0 @
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SHA TYPICAL BAR BENDS

TIES AND STIRRUPS

K D <
< g
NG A
W T e NI
0
£ B B D
B JG
F = c
NOTE TO FABRICATOR
APPROVAL
STATE OF MARYLAND
BENDING TOLERANCE NOTE £.5 e DRECTOR DEPARTMENT OF TRANSPORTATION
TIES AND STIRRUPS SHALL BE OFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION
BENT WITH A PLUS ZERO INCH DATE: 02/10//994 OFFICE OF STRUCTURES
(+0"') MINUS (-) NORMAL ACI
BENDING TOLERANCES VERSION BAR BEND TYPES

SHA - TIES AND STIRRUPS
1.0
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B

NOTE TO FABRICATOR

BENDING TOLERANCE NCTE

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

TYPICAL BAR BENDS

TIES AND STIRRUPS

©

* Measured to Tangents

of Curves.
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Overbend

For Wing Wall Parapet

APPROVAL

£.5Fadnes DIRECTOR
GFFICE OF STRUCTURES

DATE: 02/10/1994

VERSION

1.0

STATE OF MARYLAND

DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

BAR BEND TYPES
SHA - TIES AND STIRRUPS
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STANDARD PIN BENDING
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NOTE TO FABRICATOR
BENDING TOLERANCE NOTE
TIES AND STIRRUPS SHALL BE APPROVAL STATE OF MARYLAND
BENT WITH A PLUS ZEROQ INCH &.5Fudnr DIRECTOR DEPARTMENT OF TRANSPORTATION
(+0") MINUS () NORMAL ACI CFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION -
BENDING TOLERANCES DATE: 02//0,//994 OFFICE OF STRUCTURES o
>
VERSION BAR BEND TYPES o
SHA - STANDARD PIN BENDING =
.0 w
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NOTE TO FABRICATOR

BENDING TOLERANCE NOTE

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

RADIUS BENDING

TYPICAL BAR BENDS

PLAN
B C B c
I] b I] D
ELEVATION END VIEW
APPROVAL

£.5Fwdrer DIRECTOR
OFFICE OF STRUCTURES

DATE: 02/10/1994

VERSION

1.0

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFIGE OF STRUCTURES

BAR BEND TYPES
SHA - RADIUS BENDING

g yvg yvgy
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SHA TYPICAL BAR BENDS

TRUSS BAR CONFIGURATIONS

)
!
‘ B E E
TR (A ﬂ C Hj C C C C C C C
D K D D D
0
‘ B E E
®2 (A J___\\<i___li ¢ ¢ ¢ ¢ ¢ ¢
o D K D D F
L O |
‘ B E F ‘
TR 3 (A fi ¢ Hj C ¢ C c C Jjﬁ 6)
D K D D
‘ 0
TR 4 (A fi ¢ Hj C ¢ C c
D K D F
TR 5 (A fi c Hj ¢ ¢ C Jjﬁ 6)
D K D
0
i
TR 6 (A fl ¢ Hj ¢ ¢
D K F
o]
e |
ACI
Type (A U \C H E; J 6)
3
D K Note:
TR land TR 2 are to be used
_____ only when there are more
ACl —— T\ (f than three bays and it Is
Type( J \\____ ______ necessary to splice truss bars.
*
Straight TF& B.Bars U.N.O.
ST 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 udne DIRECTOR
OFFICE OF STRUCTURES

DATE: 02/10/1994

VERSION

1.0

STATE OF MARYLAND

DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

OFFICE OF STRUCTURES

BAR BEND TYPES

TRUSS BAR CONFIGURATIONS

g yvg yvgy
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[. ACl Types | thru 26
2. SHA Standard Pin Bending
3. SHA Radius Bending

Detailing . Hook Detailing
Dimension Aor G Dimension
———1 :
ﬁ/ D 6 N D f%
é e o
v O
‘ 4 dp or 2 z
‘ 25" 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 s 5 3 6
#4 3 6 4 8
*5 3%, 7 5 10
*6 4/, 8 6 -0
*1 54 10 7 -2
*#8 6 Il 8 -4
*9 9/ -3 2 -7
#|0 1054 -5 -1/, I-10
#|] 12 -7 1-2%, 2-0
*|4 181/4 2-3 -9, 2-1
*|8 24 3-0 2-4Y, 3-5
APPROVAL

2.5 Fwdnen DIRECTOR
OFFICE OF STRUCTURES

DATE: ///17 /1997

VERSION

1.0

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFIGE OF STRUCTURES

REINFORCING STEEL HOOK TABLES AND DIAGRAMS

g yvg yvgy

DETAIL NO. REBAR-BB-102

SHEET_| _OF 2
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[2 dy for *b6, ®T, 8

TABLE I
REFERENCES

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

(Note: Tle and stirrup types supplied In sizes #3-#8)

STIRRUP _AND TIE HOOKS

6 dy for ¥3, %4, 5 - i
or 25 in. minimum N I 5o,
Sl a )
- [ Cn
- | &%
> / 1>
D /:.:
ol c | Aor G ol c | N
£l5 dy £5 dy N Detailing __ Hook
SIS Lle Dimension [ Aor G
ol E ol E I
=1 o5 [4 I ———1
s 7 D
D Q /7) Dﬁ/ ‘ 4 dp or
25" min.
90° 135° 180°
STIRRUP AND TIE HOOK DIMENSIONS, in.
BAR D, In. |90 - deg hook 135 - deg hook
SIZE A or G A or G H, approx
3 7, 4 4 2%,
#4 2 4/, 4/, 3
5 2, 6 5/ 3%
*6 4/ I-0 174 4/
7| 5/, -2 9 5,
*8 6 -4 10Ya 6
RECOMMENDED END HOOKS, ALL GRADES
Finished
BAR |bend diameter 180 - deg hook
SIZE D, in. A or Gin J, In.
3 2 5 3
*4 3 6 4
*5 3%, Il 5
*6 4/ 8 6
#7 5/, 10 7
*8 6 Il 8

APPROVAL

_&.5 Fudne~ DRECTOR
OFFICE OF STRUCTURES

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION
STATE HIGHWAY ADMINISTRATION

DATE: /1,/17/1997 OFFICE OF STRUCTURES
VERSION
REINFORCING STEEL HOOK TABLES AND DIAGRAMS
I.0

g yvg yvgy
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Chapter 07 — Reinforcing Detalls

EXISTING
REINFORCING

(REBAR-ER)



Low hydrogen electrodes with

Existing *8, *9 ! preheat and interpass
#0, or #| t;qr,’ 2" 2" A temperature beo’rween
20 Yie"=V/g" £0° 400° F and 1100° F.
— ____|____/|\ [ |
(TR
Q _____ _'____\I/ \I/ I O
: \
New *8, #¥9, #|0 or *Il bar.

L 211 X 211 X |/4// X 01_41/
#8 and *9 bars.
/ 211 % 211 X %// X 01_41/
#10 and *Il bars.

Tack weld

DETAIL FOR WELD SPLICE
FOR _*8,%9,*10 OR *Il BARS

Scale: %= 1"
|/4II 5" |/2u 5/1 |/4II
Flare bevel groove weld
- il V Low hydrogen electrodes
K preheat and interpass
temperature between
400° and 1100° F
= : + - +H 7
— - S — -
R T+l

L |3y4/1 X |3/4// X |/4u X 01_”11

Existing *4, *5, *@ or *7 bar.

Notes:

[. All welding fo be in conformance with

ANSI/AWS-latest addition.

DETAIL FOR WELD SPLICE
FOR *#4,#5,%6 OR *T1 BARS

Scale: %' = 1"

2.Prequalification required in conformance with

ANSI/AWS-latest addition.

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

or AISIIOIO, 1015 or 1020 steel.
4.E70I8 electrodes shall be used in
making the above welded splices.
5.If sufficient bar lap is not available
when existing reinforcing steel is
exposed, this detail to 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
be used in decks.

E
E
S

_
————————————— ﬂ %
New *4, *5, *G or *7 bar.

Effective throat weld
A4S

Radius rebar

APPROVAL

_£.5Fwdme DIRECTOR
OFFICE OF STRUCTURES

DATE: /|/ 26/ 2007

VERSION

1.0

STATE OF MARYLAND
DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION
OFFICE OF STRUCTURES

SPLICING TO EXISTING REINFORCING STEEL
WELDED SPLICE

DETAIL NO. REBAR-ER-I0I

SHEET _| _OF 2
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Construction gap less than
required lap splice dimension

See Detail A below“
P
= f 2l

. PSS e it

[ ﬁ_::_l—l_—_:_f
Sleeve coupler with ”
locking bolts I
|
|
I
Il
|
Il
_
| mp—————
PROPOSED DECK WIDENING EXISTING BRIDGE DECK
SECTION THROUGH SLAB
Scale: 1" = 1”-0"
Surface of —Rotate position of sleeve so that
Conorefej\\ maximum cover can be maintained
b a v ) AD
R R T
I s mpspes S SN
COCO oo M "o "0 POTIS

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

DETAIL A
Scale: 3" = |'-0"

Notes:

l. 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 Kif. ; : APPROVAL STATE OF MARYLAND
4, Ii_ongliudlhnov\ll deck reinforcing steel P DEPARTMENT OF TRANSPORTATION
; Esxig’cr)ings S?Gt;].shown dashed CFFICE OF STRUCTURES STATE HIGHWAY ADMINISTRATION
. o . OFFICE OF STRUCTURES
6. These couplers will not be measured o
fﬁrllpgympml‘,dbudf .ollfﬁosés Xheriof VERSION SPLICING TO EXISTING REINFORCING STEEL
shall be included In the Contrac MECHANICAL SPLICE
Iunjp sum price for the pertinent 1.0
Reinforcing Steel items. DETAIL NO. REBAR-ER-10I SHEET_2_OF_2_

INILSIXF - d¥vd3d
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