SEE FIGURES R611.8(2),
CONTINUOUS BAR AS REQUIRED R511.8(3) AND R611.5(4)
BY SECTION R611.6.2 SHALL BE

PERMITTED TO BE USED AS LINTEL

REINFORCEMENT WHERE LOCATED

AS SHOWN IN FIGURES R611.58(2), CENTER DISTANCE,
RE611.8(3) AND R611 4 NOT REQ
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For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.

TOPAND BOTTOM
LINTEL REINFORCEMNT
AS REQUIRED - SEE
SECTION R611.8.2

SECTIONRS11.81 |
IOF’ENING REINFORCEMENT

=

AS REQUIRED |‘\

I SEE |I| : l

|
=g

N WALL REINFORCEMENT \/’//
AS REQUIRED

VERTICAL REINFORCEMENT BESIDE OPENING

*LENGTHREQUIREDTO SEE SECTION R611.8.12
DEVELOP BAR IN TENSION -
SEE SECTION R611.8.1.1

ELEVATION OF WALL

R611.8 Requirements for lintels and
reinforcement around openings.

|

T L L1

|

L1

I [N N N O

HORIZONTAL TOP
1IN, “ \ LINTEL REINFORCEMENT
MINIMUM __,_I BE AS REQUIRED®
21N, 1
MAXIMUM A 2] BEE
=] MINIMUM NO. 3
— T STIRRUP AS REQUIRED ———
% ‘1 __—— “C"STIRRUPSARE
% s H = ACCEPTABLE
D d 2 d g -
5 E N W
F & - FORM ~ STAY-IN-PLACE
@ = OR REMOVABLE
- -
TR i HORIZONTALBOTTOM —
L - ™ [ [~  LINTEL REINFORCEMENT
\ Y v v AS REQUIRED®
21 IN.
Maximum

‘FOR BUNDLED BARS, SEE SECTION R611.8.2.2.
SECTION CUT THROUGH FLAT WALL LINTEL
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TABLE R611.8(1) LINTEL DESIGN LOADING CONDITIONS* ™ ¢

DESCRIPTION OF LOADS AND OPENINGS ABOVE INFLUENCING DESIGN OF LINTEL D('I;ESLJGD’\:TI;(?SP
Opening in wall of top story of two-story building, or first story of one-story building
Wall supporting loads from roof, includ- Top of lintel equal to or less than W/2 below top of wall 2
ing attic floor, if applicable, and Top of lintel greater than W/2 below top of wall NLB
Wall not supporting loads from roof or attic floor NLB

Opening in wall of first story of two-story building where wall immediately above is of concrete construction,
or opening in basement wall of one-story building where wall immediately above is of concrete construction

LB ledger board mounted to side of wall
with bottom of ledger less than or equal
to W/2 above top of lintel, and

Top of lintel greater than W/2 below bottom of opening in story above

1

Opening is entirely within the footprint

T f lintel | h
op of lintel less than or of the opening in the story above

equal to W/2 below bottom

of opening in story above, Opening is partially within the footprint

and of the opening in the story above 4
LB ledger board mounted to side of wall with bottom of ledger more than W/2 above top of lintel NLB
Top of lintel greater than W/2 below bottom of opening in story above NLB
NLB ledger board mounted to side of Opening is entirely within the footprint
wall with bottom of ledger less than or | Top of lintel less than or pof thgo enin ?rl] the stor abO\?e NLB
equal to W/2 above top of lintel, or no | equal to_W/_2 below bottom p 9 y
ledger board, and of opening in Ztory above, Opening is partially within the footprint 1
an of the opening in the story above
Opening in basement wall of two-story building
where walls of two stories above are of concrete construction
Top of lintel greater than W/2 below bottom of opening in story above 1
LB ledger board mounted to side of wall Top of lintel less than or Opening is en.tireI.y within the footprint 1
with bottom of ledger less than or equal of the opening in the story above
; equal to W/2 below bottom
to W/2 above top of lintel, and of opening in story above
P 9 d y ' | Opening is partially within the footprint 5
an of the opening in the story above
LB ledger board mounted to side of wall with bottom of ledger more than W/2 above top of lintel NLB
Top of lintel greater than W/2 below bottom of opening in story above NLB
NLB ledger board mounted to side of Opening is entirely within the footprint
wall with bottom of ledger less than or Top of lintel less than or p 9 y p NLB

equal to W/2 above top of lintel, or no
ledger board, and

equal to W/2 below bottom of the opening in the story above

of opening in story above,

and Opening is partially within the footprint

of the opening in the story above

Opening in wall of first story of two-story building where wall immediately above is of light framed construction,
or opening in basement wall of one-story building, where wall immediately above is of light framed construction

Wall supporting loads from roof, second Top of lintel equal to or less than W/2 below top of wall 3
floor and top-story wall of light-framed Top of lintel greater than W/2 below top of wall NLB
Wall not supporting loads from roof or second floor NLB

a. LB means load bearing, NLB means

nonload-bearing, and W means width of opening.

b. Footprint is the area of the wall below an opening in the story above, bounded by the bottom of the opening and vertical lines

extending downward from the edges of

the opening.

c. For design loading condition "NLB" see Tables R611.8(9) and R611.8(10). For all other design loading conditions see Tables

R611.8(2) through R611.8(8).

d. A NLB ledger board is a ledger attached to a wall that is parallel to the span of the floor, roof or ceiling framing that supports

the edge of the floor, ceiling or roof.
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TABLE R611.8(2) MAXIMUM ALLOWABLE CLEAR SPANS FOR 4-INCH NOMINAL THICK FLAT

LINTELS IN LOAD-BEARING WALLS®"*® "™ ROOF CLEAR SPAN 40 FEET AND FLOOR

CLEAR SPAN 32 FEET

DESIGN LOADING CONDITION DETERMINED FROM TABLE R611.8(1)

| 40

2
NUMBER OF
BARS AND BAR | | | | |
LINTEL DEPTH, | SIZE IN TOP AND 30 70 30 70 30 70 30 70
D° BOTTOM OF STEEL YIELD
(inches) LINTEL STRENGTH", fy(psi) Maximum clear span of lintel (feet - inches)
Span without stirrups"’ 3-2 3-4 2-4 2-6 2-2 2-1 2-0 2-0 2-0
40,000 5-2 5-5 4-1 4-3 3-10 3-7 3-4 2-9 2-9
f 60,000 6-2 6-5 4-11 5-1 4-6 4-2 3-8 2-11 2-10
° 40,000 6-3 6-7 5-0 5-2 4-6 4-2 3-8 2-11 2-10
e 60,000 DR DR DR DR DR DR DR DR DR
Center distance A*' 1-1 12 0-8 0-9 0-7 0-6 0-5 0-4 0-4
Span without stirrups"’ 3-4 3-7 2-9 2-11 2-8 2-6 2-5 2-2 2-2
40,000 6-7 7-0 5-4 5-7 5-0 4-9 4-4 3-8 3-7
faa 60,000 7-11 8-6 6-6 6-9 6-0 5-9 5-3 4-5 4-4
40,000 8-1 8-8 6-7 6-10 6-2 5-10 5-4 4-6 4-5
12 145
60,000 9-8 10-4 7-11 8-2 7-4 6-11 6-2 4-10 4-8
ot 40,000 9-1 9-8 7-4 7-8 6-10 6-6 6-0 4-10 4-8
1-#6 60,000 DR DR DR DR DR DR DR DR DR
Center distance A"’ 1-8 1-11 1-1 1-3 1-0 0-11 0-9 0-6 0-6
Span without stirrups"’ 4-7 5-0 3-11 4-0 3-8 37 34 3-1 3-0
40,000 6-8 7-3 5-6 5-9 5-2 4-11 4-6 3-10 3-8
fa 60,000 9-3 10-1 7-9 8-0 7-2 6-10 6-3 5-4 5-2
40,000 9-6 10-4 7-10 8-2 7-4 6-11 6-5 55 53
l 60,000 11-5 12-5 9-6 9-10 8-10 8-4 7-9 6-6 6-4
" o4 40,000 10-7 11-7 8-10 9-2 8-3 7-9 7-2 6-1 5-11
146 60,000 12-9 13-10 10-7 11-0 9-10 9-4 8-7 6-9 6-6
40,000 13-0 14-1 10-9 112 9-11 9-2 8-2 6-6 6-3
o 60,000 DR DR DR DR DR DR DR DR DR
Center distance”' 2-3 2-8 1-7 1-8 1-4 1-3 1-0 0-9 0-8
Span without stirrups"’ 5-9 6-5 5-0 5-2 4-9 4-7 4-4 3-11 3-11
40,000 7-5 8-2 6-3 6-6 5-10 5-7 5-1 4-4 4-2
i 60,000 9-0 10-0 7-8 7-11 7-1 6-9 6-3 5-3 5-1
40,000 9-2 10-2 7-9 8-1 7-3 6-11 6-4 5-4 5-2
e 60,000 12-9 14-2 10-10 11-3 10-1 9-7 8-10 7-5 7-3
2 f’ﬁg 40,000 11-10 13-2 10-1 10-5 9-4 8-11 8-2 6-11 6-9
B 60,000 14-4 15-10 12-1 12-7 11-3 10-9 9-11 8-4 8-1
40,000 14-7 16-2 12-4 12-9 11-4 10-6 9-5 7-7 7-3
o 60,000 17-5 19-2 14-9 15-3 13-5 12-4 11-0 8-8 8-4
40,000 16-4 18-11 12-7 13-3 11-4 10-6 9-5 7-7 7-3
2o 60,000 DR DR DR DR DR DR DR DR DR
Center distance A*' 2-9 3-5 2-0 2-2 1-9 1-7 1-4 0-11 0-11
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(continued)

TABLE R611.8(2)—continued MAXIMUM ALLOWABLE CLEAR SPANS FOR 4-INCH NOMINAL
THICK FLAT LINTELS IN LOAD-BEARING WALLS*>*® "™ ROOF CLEAR SPAN 40 FEET AND
FLOOR CLEAR SPAN 32 FEET

DESIGN LOADING CONDITION DETERMINED FROM TABLE R611.8
1 | 2 | 3 | 4 | 5
Maximum ground snow load (psf)
LINTEL DEPTH, | NUMBER OF BARS AND BAR 30| 70 [ 30| 70 [ 30 | 70 |30 ]| 0
D¢ SIZE IN TOP AND BOTTOM OF
(inches) LINTEL Maximum clear span of lintel (feet - inches)
Span without stirrups" ! 6-11 79| 61 | 63| 59 | 57 53 | 49 | 48
40,000 8-0 9-0 | 611 | 72 | 65 | 6-2 58 | 49| 48
1 60,000 99 |11-0] 85 | 89 [ 710] 76 | 6-11 |510] 58
40,000 10-0 | 11-3| 87 [811] 80 | 77 7-0 [511] 59
10 60,000 13-11 | 15-8 | 12-0 | 12-5| 11-2 ] 10-7 | 9-10 | 83 | 8-0
o4 40,000 12-11 | 14-6 | 112 | 11-6 | 105 J 910 | 91 | 7.8 | 75
2 1-#6 60,000 15-7 | 17-7 | 136 [13-11] 12-7 | 11-11 | 110 | 93 | 90
40,000 15-11 |17-11] 13-7 | 14-3 | 12-8 | 11-9 | 10-8 | 8-7 | 8-4
2Ho 60,000 19-1 | 21-6 | 16-5 [ 17-1 | 151 | 14-0 | 12-6 | 911 ]| 97
40,000 17-7 | 21-1 | 14-1 [14-10f 12-8 | 11-9 | 10-8 | 87 | 84
2H0 60,000 DR DR | DR | bR | DR | DR DR | DR | DR
Center distance A*' 3-3 4-1 | 25 | 2.7 | 2-1 | 1-11 1-7 1-2 | 11

For SI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 pound per square foot = 0.0479 kPa; Grade 40 = 280 MPa; Grade 60 = 420 MPa.
a. See Table R611.3 for tolerances permitted from nominal thickness.

b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See note j.

c. Table values are based on uniform loading. See Section R611.8.2 for lintels supporting concentrated loads.

d. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or /,-inch, whichever is less.

e. Linear interpolation is permitted between ground snow loads and between lintel depths.

f. DR indicates design required.

g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal

i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels
without stirrups shall not be less than the least amount of reinforcement required for a lintel of the same depth and loading
condition with stirrups. All other spans require stirrups spaced at not more than d/2.

j. Where concrete with a minimum specified compressive strength of 3,000 psi (20.7 MPa) is used, clear spans for lintels without
stirrups shall be permitted to be multiplied by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same
depth and loading condition with stirrups, the top and bottom reinforcement shall be equal to or greater than that required for a
lintel of the same depth and loading condition that has an allowable clear span that is equal to or greater than that of the lintel

k. Center distance, A, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal

I. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to
be multiplied by 1.10.

m. The maximum clear opening width between two solid wall segments shall be 18 feet (5486 mm). See Section
R611.7.2.1.Lintel clear spans in the table greater than 18 feet are shown for interpolation and information only.
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TABLE R611.8(3) MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH NOMINAL THICK FLAT

LINTELS IN LOAD-BEARING WALLS®"®® "™ ROOF CLEAR SPAN 40 FEET AND FLOOR
CLEAR SPAN 32 FEET

DESIGN LOADING CONDITION DETERMINED FROM TABLE R611.8(1)
N
Maximum ground snow load (psf)
LINTEL DEPTH, NUMBER OF BARS AND STEEL YIELD | 30 | 70 | 30 70 | 30 | 70 | 30 | 70
D¢ BAR SIZE IN TOP AND STRENGTH", f,
(inches) BOTTOM OF LINTEL (psi) Maximum clear span of lintel (feet - inches)
Span without stirrups"’ 4-2 4-8 31 3-3 2-10 2-6 2-3 2-0 2-0
40,000 5-1 5-5 4-2 43 3-10 3-6 33 2-8 2.7
1-#4
60,000 6-2 6-7 5-0 5-2 4-8 4-2 3-11 3-3 3-2
40,000 6-3 6-8 5-1 5-3 4-9 43 4-0 33 32
8 1-#5
60,000 7-6 8-0 6-1 6-4 5-8 5-1 4-9 3-8 3-6
" 40,000 7-0 7-6 5-8 5-11 5-3 4-9 45 3-8 3-6
1-#6
60,000 DR DR DR DR DR DR DR DR DR
Center distance A*' 17 1-10 141 12 0-11 0-9 0-8 0-5 0-5
Span without stirrups"’ 4-2 4-8 3-5 3-6 3-2 2-11 2-9 2-5 2-4
40,000 57 6-1 4-8 4-10 4-4 3-11 3-8 3-0 2-11
144
60,000 7-9 8-6 6-6 6-9 6-1 5-6 5-1 43 41
40,000 7-11 8-8 6-8 6-11 6-2 57 5-2 4-4 4-2
145
60,000 9-7 10-6 8-0 8-4 7-6 6-9 6-3 5-2 5-1
40,000 8-11 9-9 7-6 7-9 6-11 6-3 5-10 410 4-8
2-#4
12 1-#6
60,000 10-8 11-9 8-12 9-4 8-4 7-6 7-0 5-10 5-8
40,000 10-11 12-0 9-2 9-6 8-6 7-8 7-2 56 53
2-#5
60,000 12-11 14-3 | 10-10 | 11-3 10-1 9-0 8-1 6-1 5-10
40,000 12-9 14-0 10-8 111 9-7 8-1 7-3 5-6 5-3
2-#6
60,000 DR DR DR DR DR DR DR DR DR
Center distance A*' 2-6 3-0 19 1-10 1-6 1-3 141 0-9 0-8
Span without stirrupsi'J 5-7 6-5 4-9 4-11 4-5 4-0 3-10 3-4 3-4
40,000 6-5 7-2 5-6 5-9 5-2 4-8 4-4 37 3-6
1-#4
60,000 7-10 8-9 6-9 7-0 6-3 58 53 4-4 43
40,000 7-11 8-11 6-10 7-1 6-5 5-9 5-4 45 4-4
145
60,000 11-1 12-6 9-7 9-11 8-11 8-0 7-6 6-2 6-0
40,000 10-3 11-7 8-10 9-2 8-3 7-6 6-11 5-9 57
2-#4
16 1-#6
60,000 12-5 14-0 10-9 111 10-0 9-0 8-5 7-0 6-9
40,000 12-8 14-3 | 10-11 11-4 10-2 9-2 87 6-9 6-6
2-#5
60,000 15-2 17-1 13-1 13-7 12-3 11-0 10-3 7-11 7-7
40,000 14-11 16-9 12-8 13-4 11-4 9-8 8-8 6-9 6-6
2-#6
60,000 DR DR DR DR DR DR DR DR DR
Center distance A*' 33 4-1 2-5 2-7 2-1 19 1-6 1-0 1-0
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(continued)

TABLE R611.8(3)-continued MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH NOMINAL
THICK FLAT LINTELS IN LOAD-BEARING WALLS* ™ %®"™ ROOF CLEAR SPAN 40 FEET AND
FLOOR CLEAR SPAN 32 FEET

NUMBER OF BARS

DESIGN LOADING CONDITION DETERMINED FROM TABLE

1]

2

3

4

5

Maximum ground snow load (psf)

LINTEL DEPTH, | AND BAR SIZE IN STEEL YIELD | 30 | 70 | 30 | 70 | 30 | 70 | 30 | 70

D¢ TOP AND BOTTOM| STRENGTH", f,
(inches) OF LINTEL (psi) Maximum clear span of lintel (feet - inches)

Span without stirrups"! 6-11 | 82 | 61 | 63 | 58 | 52 | 411 | 44 | 43

40,000 89 [101| 79|80 | 73|66 61| 51]411

1 60,000 10-8 [123| 95 | 99 | 810| 80 | 75 | 62 | 6-0

o044 40,000 911 | 114 ] 89 | 91 | 82| 74 [610]| 58 | 57

1#6 60,000 139 |15-10| 122 | 12-8 [ 115 | 103 | 907 | 7-11 | 7-9

20 40,000 14-0 | 16-2 | 12-5 [12-11| 11-7 | 106 | 99 | 7-11 | 7-8

2H 60,000 16-11 | 19-6 [ 15-0 | 156 | 14-0 [ 127 [ 11-9| 91 | 89

40,000 16-7 | 191 | 14-7 | 15-3 | 131 | 11-3 | 102 | 7-11 | 7-8

20 60,000 19-11 [ 22-10| 17-4 | 18-3 | 15-6 | 13-2 [11-10| 91 | 8-9

Center distance A*' 311 | 52 | 31 | 33| 28 | 22 | 111] 14 | 13

Span without stirrups"! 82 [910]| 74 | 78 | 611 | 64 | 511 | 53 | 52

40,000 95 (111 | 87 |810|[ 80 [ 73|69 | 57| 55

1o 60,000 116 [ 13-6 [ 105|109 | 99 | 89 | 82 | 6-10 | 6-8

044 40,000 10-8 [ 126 | 98 [100]| 90 | 82 | 77 | 6-4 | 62

1-#6 60,000 1211 [ 152 [ 11-9 | 122 | 110 | 911 | 93 | 7-8 | 76

2 40,000 15-2 | 17-9 | 13-9 | 14-3 | 12-10| 11-7 [ 10-10] 9-0 | 8-9

2# 60,000 18-4 | 21-6 | 16-7 | 17-3 | 15-6 | 14-0 | 13-1 | 10-4 | 10-0

40,000 18-0 | 21-1 | 16-4 | 16-11]|14-10| 12-9 | 11-8 | 9-2 | 8-11

20 60,000 217 | 25-4 | 192 | 20-4 | 17-2 | 14-9 | 13-4 | 10-4 | 10-0

Center distance A" 46 | 62 | 38| 40| 33|28 | 23| 17| 16

For SlI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 psf = 0.0479 kPa; Grade 40 = 280 MPa; Grade 60 = 420 MPa.

a. See Table R611.3 for tolerances permitted from nominal thickness.

b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note .

c. Table values are based on uniform loading. See Section R611.8.2 for lintels supporting concentrated loads.

d. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or '/,-inch, whichever is less.

e. Linear interpolation is permitted between ground snow loads and between lintel depths.

f. DR indicates design required.

g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased
lintel depth spans the entire length of the lintel.
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h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal
reinforcement.

i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels
without stirrups shall not be less than the least amount of reinforcement required for a lintel of the same depth and loading
condition with stirrups. All other spans require stirrups spaced at not more than d/2.

j- Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall
be permitted to be multiplied by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and
loading condition with stirrups, the top and bottom reinforcement shall be equal to or greater than that required for a lintel of the
same depth and loading condition that has an allowable clear span that is equal to or greater than that of the lintel without stirrups
that has been increased.

k. Center distance, A, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal
bar sizes and steel yield strengths.

I. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be
multiplied by 1.10.

m. The maximum clear opening width between two solid wall segments shall be 18 feet (5486 mm). See Section R611.7.2.1. Lintel
clear spans in the table greater than 18 feet are shown for interpolation and information only.
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TABLE R611.8(4) MAXIMUM ALLOWABLE CLEAR SPANS FOR 8-INCH NOMINAL THICK FLAT
LINTELS IN LOAD-BEARING WALLS®"®® "™ ROOF CLEAR SPAN 40 FEET AND FLOOR
CLEAR SPAN 32 FEET

DESIGN LOADING CONDITION DETERMINED FROM TABLE R611.8(1)
1 | 2 | 3 | 4 | 5
Maximum ground snow load (psf)
NUMBER OF BARS | | | | | | |
LINTEL DEPTH, AND BAR SIZE IN TOP 30 70 30 70 30 70 30 70
D¢ AND BOTTOM OF STEEL YIELD
(inches) LINTEL STRENGTH", fy (psi) Maximum clear span of lintel (feet - inches)
Span without stirrups"’ 4-4 4-9 3-7 3-9 3-4 2-10 2-7 2-1 2-0
40,000 4-4 4-9 3-7 3-9 3-4 2-11 2-9 2-3 2-2
1-#4
60,000 6-1 6-7 5-0 5-3 4-8 4-0 3-9 3-1 3-0
40,000 6-2 6-9 5-2 5-4 4-9 41 3-10 3-2 3-1
1-#5
60,000 7-5 8-1 6-2 6-5 5-9 4-11 4-7 3-9 3-8
8
244 40,000 6-11 7-6 5-9 6-0 5-4 4-7 4-4 3-6 3-5
1#6 60,000 8-3 9-0 6-11 7-2 6-5 5-6 5-2 4-2 4-1
40,000 8-5 9-2 7-0 7-3 6-6 5-7 5-3 4-2 4-0
2-#5
60,000 DR DR DR DR DR DR DR DR DR
Center distance A"’ 2-1 2-6 1-5 1-6 1-3 0-11 0-10 0-6 0-6
Span without stirrups"’ 4-10 5-8 4-0 4-2 3-9 3-2 3-0 2-7 2-6
40,000 5-5 6-1 4-8 4-10 4-4 3-9 3-6 2-10 2-10
1-#4
60,000 6-7 7-5 5-8 5-11 5-4 4-7 4-3 3-6 3-5
40,000 6-9 7-7 5-9 6-0 5-5 4-8 4-4 3-7 3-6
1-#5
60,000 9-4 10-6 8-1 8-4 7-6 6-6 6-1 5-0 4-10
40,000 8-8 9-9 7-6 7-9 7-0 6-0 5-8 4-7 4-6
12 2-#4
1-#6 60,000 10-6 11-9 9-1 9-5 8-5 7-3 6-10 5-7 5-5
40,000 10-8 12-0 9-3 9-7 8-7 7-5 6-11 5-6 5-4
2-#5
60,000 12-10 14-5 111 11-6 10-4 8-11 8-4 6-7 6-4
40,000 12-7 14-2 10-10 11-3 10-2 8-3 7-6 5-6 5-4
2-#6
60,000 DR DR DR DR DR DR DR DR DR
Center distance A*' 3-2 4-0 2-4 2-6 2-0 1-6 1-4 0-11 0-10
Span without stirrups"’ 6-5 7-9 5-7 5-10 5-2 4-5 4-2 3-7 3-6
40,000 6-2 7-1 5-6 5-8 5-1 4-5 4-2 3-5 3-4
1-#4
60,000 7-6 8-8 6-8 6-11 6-3 5-5 5-1 4-2 4-0
40,000 7-8 8-10 6-10 7-1 6-4 5-6 5-2 4-3 4-1
1-#5
60,000 9-4 10-9 8-4 8-7 7-9 6-8 6-3 5-2 5-0
40,000 8-8 10-0 7-8 8-0 7-2 6-2 5-10 4-9 4-8
16 2-#4
1-#6 60,000 12-0 13-11 10-9 11-2 10-0 8-8 8-1 6-8 6-6
40,000 12-3 14-2 11-0 11-4 10-3 8-10 8-3 6-9 6-7
2-#5
60,000 14-10 17-2 13-3 13-8 12-4 10-8 10-0 7-11 7-8
40,000 14-6 16-10 13-0 13-5 12-1 10-1 9-2 6-11 6-8
2-#6
60,000 17-5 20-2 15-7 16-1 14-6 11-10 10-8 7-11 7-8
Center distance®' 4-1 5-5 3-3 3-6 2-10 2-1 1-10 1-3 1-2
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(continued)

TABLE R611.8(4)-continued MAXIMUM ALLOWABLE CLEAR SPANS FOR 8-INCH NOMINAL
THICK FLAT LINTELS IN LOAD-BEARING WALLS* ™ %®"™ ROOF CLEAR SPAN 40 FEET AND
FLOOR CLEAR SPAN 32 FEET

DESIGN LOADING CONDITION DETERMINED FROM TABLE
1 2 3 4 5
NUMBER OF BARS Maximum ground snow load (psf)
LINTEL DEPTH, |AND BAR SIZE IN TOP | STEEL YIELD 30 | 70 | 30 | 70 | 30 | 70 | 30 | 70
D¢ AND BOTTOM OF LIN- [ STRENGTH",
(inches) TEL fy (psi) Maximum clear span of lintel (feet - inches)

Span without stirrups"! 710 (910 71 | 75 | 67 | 58 | 54 | 47 | 46

40,000 84 |911| 78 | 80| 72| 63 |510]| 49 | 4-8

1 60,000 10-2 | 121 95 | 9.9 | 89 | 7-7 | 71 [ 510 58

o4 40,000 95 |113| 88 [ 90 | 81| 70| 67 | 55 | 53

1-#6 60,000 116 | 13-8 | 107 | 110|911 | 87 | 80 | 67 | 65

20 40,000 11-9 |13-11]10-10| 11-2 | 10-1| 89 | 82 | 6-8 | 6-7
25 60,000 16-4 | 19-5] 15-0 | 15-7 | 14-0 | 12-2 | 11-4 | 9-3 | 9-0

40,000 16-0 | 19-0 | 14-9 | 15-3 | 13-9 |11-10[10-10| 8-3 | 8-0

20 60,000 19-3 [22-11] 17-9 | 18-5 | 16-7 | 13-7 | 12-4 | 9-3 | 9-0

Center distance A*' 410 [ 610 41 | 45 | 37 | 28 | 24 | 1-7 | 1-6

Span without stirrups"! 92 |119]| 87 [811| 80 |6-11| 66 | 57 | 56

40,000 811 [10-10] 86 | 89 | 7-11]|6-10| 65 | 53 | 52

1 60,000 10-11| 13-3 [ 10-4 [ 10-8 | 98 | 84 | 7-10| 6-5 | 6-3
044 40,000 10-1 | 123 ] 9-7 | 911|811 | 79 | 73 | 6-0 | 5-10

1-#6 60,000 123 | 15-0 | 11-8 | 121 |10-11| 95 | 8-10 | 7-3 | 7-1

2 40,000 12-6 | 15-3 [11-11] 12-4 [ 111 ] 97 | 9-0 | 7-5 | 7-3
2H 60,000 17-6 | 21-3 | 16-7 | 17-2 | 15-6 | 13-5 | 12-7 | 10-4 | 10-1

40,000 17-2 |120-11] 16-3 |16-10| 15-3 | 132 [ 12-4 [ 9-7 | 94
2#0 60,000 209 | 25-3 | 19-8 | 20-4 | 185 | 15-4 | 14-0 | 10-7 | 10-3
Center distance A*' 56 | 81 |411] 53 | 44 | 33 | 210 | 1-11 | 1-10

For SlI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 psf = 0.0479 kPa; Grade 40 = 280 MPa; Grade 60 = 420 MPa.

Note: Top and bottom reinforcement for lintels without stirrups shown in shaded cells shall be equal to or greater than that required
for lintel of the same depth and loading condition that has an allowable clear span that is equal to or greater than that of the lintel

without stirrups.

a. See Table R611.3 for tolerances permitted from nominal thickness.

b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j.

c. Table values are based on uniform loading. See Section R611.8.2 for lintels supporting concentrated loads.

d. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or '/,-inch, whichever is less.

e. Linear interpolation is permitted between ground snow loads and between lintel depths.
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f. DR indicates design required.

g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased
lintel depth spans the entire length of the lintel.

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal
reinforcement.

i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels
without stirrups shall not be less than the least amount of reinforcement required for a lintel of the same depth and loading
condition with stirrups. All other spans require stirrups spaced at not more than d/2.

j- Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall
be permitted to be multiplied by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and
loading condition with stirrups, the top and bottom reinforcement shall be equal to or greater than that required for a lintel of the
same depth and loading condition that has an allowable clear span that is equal to or greater than that of the lintel without stirrups
that has been increased.

k. Center distance, A, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal
bar sizes and steel yield strengths.

I. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be
multiplied by 1.10.

m. The maximum clear opening width between two solid wall segments shall be 18 feet. See Section R611.7.2.1. Lintel clear
spans i
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TABLE R611.8(5) MAXIMUM ALLOWABLE CLEAR SPANS FOR 10-INCH NOMINAL THICK FLAT
LINTELS IN LOAD-BEARING WALLS®"®® "™ ROOF CLEAR SPAN 40 FEET AND FLOOR
CLEAR SPAN 32 FEET

DESIGN LOADING CONDITION DETERMINED FROM TABLE R611.8(1)
1 | 2 | 3 | 4 5
Maximum ground snow load (psf)
LINTEL DEPTH, NUMBER OF BARS AND | 30 | 70 | 30 | 70 | 30 | 70 | 30 | 70
D¢ BAR SIZE IN TOP AND STEEL YIELD
(inches) BOTTOM OF LINTEL STRENGTH", fy (psi) Maximum clear span of lintel (feet - inches)
Span without stirrups"’ 6-0 7-2 4-7 4-10 4-1 3-1 2-11 2-3 2-2
40,000 4-3 4-9 3-7 3-9 3-4 2-9 2-7 2-1 2-1
1-#4
60,000 5-11 6-7 5-0 5-3 4-8 3-10 3-8 2-11 2-11
40,000 6-1 6-9 5-2 5-4 4-9 3-11 3-9 3-0 2-11
1-#5
60,000 7-4 8-1 6-3 6-5 5-9 4-9 4-6 3-7 3-7
40,000 6-10 7-6 5-9 6-0 5-5 4-5 4-2 3-4 3-4
s 2-#4
1-#6 60,000 8-2 9-1 6-11 7-2 6-6 5-4 5-0 4-1 4-0
40,000 8-4 9-3 7-1 7-4 6-7 5-5 5-1 4-1 4-0
2-#5
60,000 9-11 11-0 8-5 8-9 7-10 6-6 6-1 4-8 4-6
40,000 9-9 10-10 8-3 8-7 7-9 6-4 5-10 4-1 4-0
2-#6
60,000 DR DR DR DR DR DR DR DR DR
Center distance A*' 2-6 3-1 1-10 1-11 1-7 1-1 0-11 0-7 0-7
Span without stirrups"’ 5-5 6-7 4-7 4-10 4-3 3-5 3-3 2-8 2-8
40,000 5-3 6-0 4-8 4-10 4-4 3-7 3-4 2-9 2-8
1-#4
60,000 6-5 7-4 5-8 5-10 5-3 4-4 4-1 3-4 3-3
40,000 6-6 7-6 5-9 6-0 5-5 4-5 4-2 3-5 34
1-#5
60,000 7-11 9-1 7-0 7-3 6-7 5-5 5-1 4-2 4-0
40,000 7-4 8-5 6-6 6-9 6-1 5-0 4-9 3-10 3-9
12 2-#4
1-#6 60,000 10-3 11-9 9-1 9-5 8-6 7-0 6-7 5-4 5-3
40,000 10-5 12-0 9-3 9-7 8-8 7-2 6-9 5-5 5-4
2-#5
60,000 12-7 14-5 11-2 11-6 10-5 8-7 8-1 6-6 6-4
40,000 12-4 14-2 10-11 11-4 10-2 8-5 7-8 5-7 5-5
2-#6
60,000 14-9 17-0 13-1 13-6 12-2 10-0 9-1 6-6 6-4
Center distance A*' 3-9 4-11 2-11 3-2 27 1-9 1-7 1-0 1-0
Span without stirrups"’ 7-1 9-0 6-4 6-8 5-10 4-9 4-6 3-9 3-8
40,000 5-11 7-0 5-5 5-8 5-1 4-3 4-0 3-3 3-2
1-#4
60,000 7-3 8-7 6-8 6-11 6-3 5-2 4-10 3-11 3-10
40,000 7-4 8-9 6-9 7-0 6-4 5-3 4-11 4-0 3-11
1-#5
60,000 9-0 10-8 8-3 8-7 7-9 6-5 6-0 4-11 4-9
40,000 8-4 9-11 7-8 7-11 7-2 5-11 5-7 4-6 4-5
16 2-#4
1-#6 60,000 10-2 12-0 9-4 9-8 8-9 7-3 6-10 5-6 5-5
40,000 10-4 12-3 9-6 9-10 8-11 7-4 6-11 5-8 5-6
2-#5
60,000 14-4 171 13-3 13-8 12-4 10-3 9-8 7-10 7-8
40,000 14-1 16-9 13-0 13-5 12-2 10-1 9-6 7-0 6-10
2-#6
60,000 17-0 20-2 15-8 16-2 14-7 12-0 10-11 8-0 7-9
Center distance"' 4-9 6-8 4-0 4-4 3-6 2-5 22 1-5 1-4
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(continued)

TABLE R611.8(5)-continued MAXIMUM ALLOWABLE CLEAR SPANS FOR 10-INCH NOMINAL
THICK FLAT LINTELS IN LOAD-BEARING WALLS* ™ %®"™ ROOF CLEAR SPAN 40 FEET AND
FLOOR CLEAR SPAN 32 FEET

DESIGN LOADING CONDITION DETERMINED FROM TABLE R611.8(1)

1 2 3 4 5
B;lggliﬁs giR STEEL YIELD Maximum ground snow load (psf)
LINTEL DEPTH, | SIZE IN TOP AND | STRENGTH", 30 70 30 70 30 70 30 70
D BOTTOM OF LIN- fy
(inches) TEL (psi) Maximum clear span of lintel (feet - inches)
Span without stirrups"! 8-7 11-4 8-1 8-5 7-5 6-1 59 | 410 | 49
1-#4 40,000 6-5 7-10 6-2 6-4 5-9 4-9 4-6 3-8 3-7
60,000 7-10 9-7 7-6 7-9 7-0 5-10 | 5-6 4-5 | 4-4
1-#5 40,000 8-0 9-9 7-8 7-11 7-2 5-11 5-7 4-6 4-5
60,000 9-9 11-11 9-4 9-8 8-9 7-3 | 6-10 | 56 | 55
2-#4 40,000 9-0 11-1 8-8 8-11 8-1 6-9 6-4 5-2 5-0
20 1-#6
60,000 11-0 13-6 10-6 10-11 9-10 8-2 7-9 6-3 6-2
2-#5 40,000 11-3 13-9 10-9 11-1 10-0 84 | 710 | 6-5 6-3
60,000 15-8 19-2 15-0 15-6 14-0 | 11-8 | 11-0 | 8-11 | 8-9
2-#6 40,000 15-5 18-10 14-8 15-2 139 | 1151109 | 86 | 83
60,000 18-7 22-9 17-9 18-5 16-7 [13-10| 129 9-5 | 9-2
Center distance A*' 5-7 8-4 5-1 55 45 | 31 | 2.9 | 110 ] 1-9
Span without stirrups") 911 | 137 9-9 102 | 90 [ 75| 70 [510] 59
1-#5 40,000 8-6 10-8 8-5 8-8 7-10 6-6 6-2 5-0 | 4-11
60,000 10-5 13-0 10-3 10-7 9-7 8-0 7-6 6-1 6-0
2-#4 40,000 9-7 12-1 9-6 9-9 810 | 75 | 7-0 | 58 | 56
10 60,000 11-9 14-9 11-7 11-11 | 10-10 | 9-0 | 86 | 6-11 | 6-9
2 2-#5 40,000 12-0 15-0 11-9 12-2 11-0 9-2 8-8 7-1 | 6-11
60,000 14-7 18-3 14-4 14-10 13-5 | 11-2 1 10-7 | 8-7 8-5
2-#6 40,000 14-3 17-11 14-1 14-7 13-2 | 11-0 | 10-4 | 8-5 8-3
60,000 19-11 25-0 19-7 20-3 18-4 | 15-3 | 14-5 | 10-10] 10-7
Center distance A*' 6-3 9-11 6-1 6-6 54 | 39 | 34 | 22| 21

For SlI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; 1 pound per square foot = 0.0479 kPa; Grade 40 = 280 MPa; Grade 60 = 420 MPa.

Note: Top and bottom reinforcement for lintels without stirrups shown in shaded cells shall be equal to or greater than that required
for lintel of the same depth and loading condition that has an allowable clear span that is equal to or greater than that of the lintel

without stirrups.

a. See Table R611.3 for tolerances permitted from nominal thickness.

b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note j.

c. Table values are based on uniform loading. See Section R611.8.2 for lintels supporting concentrated loads.

d. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or 1/2-inch, whichever is less.
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e. Linear interpolation is permitted between ground snow loads and between lintel depths.
f. DR indicates design required.

g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased
lintel depth spans the entire length of the lintel.

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal
reinforcement.

i. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels
without stirrups shall not be less than the least amount of reinforcement required for a lintel of the same depth and loading
condition with stirrups. All other spans require stirrups spaced at not more than d/2.

j- Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall
be permitted to be multiplied by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and
loading condition with stirrups, the top and bottom reinforcement shall be equal to or greater than that required for a lintel of the
same depth and loading condition that has an allowable clear span that is equal to or greater than that of the lintel without stirrups
that has been increased.

k. Center distance, A, is the center portion of the clear span where stirrups are not required. This is applicable to all longitudinal
bar sizes and steel yield strengths.

I. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to be
multiplied by 1.10.

m. The maximum clear opening width between two solid wall segments shall be 18 feet (5486 mm). See Section R611.7.2.1. Lintel
clear spans in the table greater than 18 feet are shown for interpolation and information only.
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TABLE R611.8(6) MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH THICK WAFFLE-GRID
LINTELS IN LOAD-BEARING WALLS® " ®®®"° MAXIMUM ROOF CLEAR SPAN 40 FEET AND
MAXIMUM FLOOR SPAN 32 FEET

DESIGN LOADING CONDITION DETERMINED FROM TABLE R611.8(1)
1 | 2 | 3 | 4 | 5
Maximum ground snow load (psf)
LINTEL DEPTH, NUMBER OF BARS AND | 30 | 70 30 | 70 | 30 | 70 | 30 | 70
D® BAR SIZE IN TOP AND STEEL YIELD
(inches) BOTTOM OF LINTEL STRENGTH", f, (psi) Maximum clear span of lintel (feet - inches)
Span without stirrups®' 2-7 2-9 2-0 2-1 2-0 2-0 2-0 2-0 2-0
40,000 5-2 55 4-0 43 37 3-3 2-11 2-4 2-3
1-4#4
60,000 5-9 6-3 4-0 43 3-7 3-3 2-11 2-4 2-3
40,000 5-9 6-3 4-0 43 37 3-3 2-11 2-4 2-3
8 14#5
60,000 5-9 6-3 4-0 4-3 37 3-3 2-11 2-4 2-3
2444 40,000 5-9 6-3 4-0 4-3 37 3-3 2-11 2-4 2-3
1-#6 60,000 DR DR DR DR DR DR DR DR DR
Center distance A™" 0-9 0-10 0-6 0-6 0-5 0-5 0-4 STL STL
Span without stirrups®' 2-11 3-1 2-6 2-7 2-5 2-4 2-3 2-1 2-0
40,000 5-9 6-2 4-8 4-10 4-4 4-1 3-9 3-2 3-1
14#4
60,000 8-0 8-7 6-6 6-9 6-0 5-5 4-11 3-11 3-10
40,000 8-1 8-9 6-8 6-11 6-0 5-5 4-11 3-11 3-10
19 14#5
60,000 9-1 10-3 6-8 7-0 6-0 55 4-11 3-11 3-10
;":ﬁg 40,000 91 99 6-8 70 6-0 55 | 411 | 311 | 310
Center distance A™" 1-3 1-5 0-10 0-11 0-9 0-8 0-6 STL STL
Span without stirrups®' 4-0 4-4 3-6 37 3-4 3-3 3-1 2-10 2-10
40,000 6-7 7-3 5-6 5-9 5-2 4-10 4-6 3-9 3-8
1-4#4
60,000 8-0 8-10 6-9 7-0 6-3 5-11 55 4-7 4-5
40,000 8-2 9-0 6-11 7-2 6-5 6-0 57 4-8 46
14#5
60,000 11-5 12-6 9-3 9-9 8-4 7-7 6-10 5-6 5-4
16' 4 40,000 10-7 11-7 8-11 9-3 8-3 7-7 6-10 5-6 5-4
1-#6
60,000 12-2 14-0 9-3 9-9 8-4 7-7 6-10 5-6 5-4
40,000 12-2 14-2 9-3 9-9 8-4 7-7 6-10 5-6 5-4
2-#5
60,000 DR DR DR DR DR DR DR DR DR
Center distance A™" 1-8 2-0 1-2 1-3 1-0 0-11 0-9 STL STL
Span without stirrups®' 5-0 5-6 4-6 4-7 4-3 41 4-0 3-8 3-8
40,000 7-2 8-2 6-3 6-6 5-10 5-6 5-1 4-3 4-2
1#4
60,000 8-11 9-11 7-8 7-11 7-1 6-8 6-2 5-2 5-0
40,000 9-1 10-2 7-9 8-1 7-3 6-10 6-4 5-4 5-2
14#5
60,000 12-8 14-2 | 10-11 11-3 10-2 9-6 8-9 7-1 6-10
20’
otta 40,000 10-3 11-5 8-9 9-1 8-2 7-8 7-1 6-0 5-10
1-#6 60,000 14-3 | 15-11 11-9 12-5 10-8 9-9 8-9 71 6-10
40,000 14-6 16-3 11-6 12-1 10-4 9-6 8-6 6-11 6-8
2-#5
60,000 DR DR DR DR DR DR DR DR DR
Center distance A™" 2-0 2-6 1-6 17 1-3 11 1-0 STL STL
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(continued)

TABLE R611.8(6)-continued MAXIMUM ALLOWABLE CLEAR SPANS FOR 6-INCH THICK WAF-
FLE-GRID LINTELS IN LOAD-BEARING WALLS® " %% "° MAXIMUM ROOF CLEAR SPAN 40
FEET AND MAXIMUM FLOOR SPAN 32 FEET

DESIGN LOADING CONDITION DETERMINED FROM TABLE
1 2 3 4 5
lelggliﬁg (B)iR Maximum ground snow load (psf)
LINTEL DEPTH, |SIZE IN TOP AND STEEL YIELD 30 70 30 70 30 70 30 70
D° BOTTOM OF STRENGTH", f,
(inches) LINTEL (psi) Maximum clear span of lintel (feet - inches)
Span without stirrups®’ 60 | 68 | 55| 57 | 53 | 50| 410 46 | 45
40,000 711 90 |[611| 72 | 6-5 | 6-0 | 57 4-8 4-7
e 60,000 9-8 |10-11]| 85 | 89 | 7-10 | 7-4 | 6-10 | 59 5-7
40,000 910 | 11-2| 87 | 811 ]| 80 | 76 | 7-0 | 5-10 | 5-8
) 1 60,000 12-0 | 13-7 | 10-6 | 10-10| 99 | 9-2 | 86 7-2 | 6-11
24w o4 40,000 11-1 | 12-7 | 98 | 10-1| 9-1 | 86 | 710 | 6-7 6-5
1#6 60,000 15-6 | 17-7 | 13-6 | 14-0 | 12-8 [11-10] 10-8 | 8-7 8-4
40,000 15-6 |17-11]| 12-8 | 13-4 | 11-6 | 10-7| 9-7 | 710 | 7-7
2# 60,000 DR DR | DR | DR | DR | DR | DR DR DR
Center distance A™" 2-4 30 | 1-9 {111 ] 16 | 14 | 1-2 | STL | STL

For SlI: 1 inch = 25.4 mm; 1 pound per square foot = 0.0479 kPa; 1 foot = 304.8 mm; Grade 40 = 280 MPa; Grade 60 = 420 MPa.
a. Where lintels are formed with waffle-grid forms, form material shall be removed, if necessary, to create top and bottom flanges
of the lintel that are not less than 3 inches in depth (in the vertical direction), are not less than 5 inches (127 mm) in width for
6-inch nominal waffle-grid forms and not less than 7 inches in width for 8-inch nominal waffle-grid forms. See Figure R611.8(3).
Flat form lintels shall be permitted in place of waffle-grid lintels. See Tables R611.8(2) through R611.8(5).

b. See Table R611.3 for tolerances permitted from nominal thicknesses and minimum dimensions and spacing of cores.

c. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi (17.2 MPa). See Notes | and n.
Table values are based on uniform loading. See Section R611.8.2 for lintels supporting concentrated loads.

d. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or 1/2-inch, whichever is less.
e. Linear interpolation is permitted between ground snow loads.
f. DR indicates design required. STL - stirrups required throughout lintel.

g. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased
lintel depth spans the entire length of the lintel.

h. Stirrups shall be fabricated from reinforcing bars with the same yield strength as that used for the main longitudinal reinforce-
ment.

i. Lintels less than 24 inches in depth with stirrups shall be formed from flat-walls forms [see Tables R611.8(2) through R611.8(5)],
or, if necessary, form material shall be removed from waffle-grid forms so as to provide the required cover for stirrups. Allowable
spans for lintels formed with flat-wall forms shall be determined from Tables R611.8(2) through R611.8(5).

j- Where stirrups are required for 24-inch (610 mm) deep lintels, the spacing shall not exceed 12 inches (305 mm) on center.
k. Allowable clear span without stirrups applicable to all lintels of the same depth, D. Top and bottom reinforcement for lintels

without stirrups shall not be less than the least amount of reinforcement required for a lintel of the same depth and loading
condition with stirrups. All other spans require stirrups spaced at not more than d/2.
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I. Where concrete with a minimum specified compressive strength of 3,000 psi is used, clear spans for lintels without stirrups shall
be permitted to be multiplied by 1.05. If the increased span exceeds the allowable clear span for a lintel of the same depth and
loading condition with stirrups, the top and bottom reinforcement shall be equal to or greater than that required for a lintel of the
same depth and loading condition that has an allowable clear span that is equal to or greater than that of the lintel without stirrups
that has been increased.

m. Center distance, A, is the center portion of the span where stirrups are not required. This is applicable to all longitudinal bar
sizes and steel yield strengths.

n. Where concrete with a minimum specified compressive strength of 3,000 psi is used, center distance, A, shall be permitted to
be multiplied by 1.10.

0. The maximum clear opening width between two solid wall segments shall be 18 feet . See Section R611.7.2.1. Lintel spans in
the table greater than 18 feet are shown for interpolation and information only.
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TABLE R611.8(9) MAXIMUM ALLOWABLE CLEAR SPANS FOR FLAT LINTELS WITHOUT

STIRRUPS IN NONLOAD-BEARING WALLS?* "¢ degh

NOMINAL WALL THICKNESS (inches)

6 8 10
Lintel Supporting
Light- Light- Light- Light-
Concrete framed Concrete framed Concrete framed Concrete| framed
LINTEL DEPTH, Wall Gable Wall Gable Wall Gable Wall Gable
D' NUMBER OF BARS AND BAR |STEEL YIELD STRENGTH,
(inches) fy (psi) Maximum Clear Span of Lintel (feet - inches)
40,000 10-11 11-5 9-7 11-2 7-10 9-5 7-3 9-2
1-#4
60,000 12-5 11-7 10-11 13-5 9-11 13-2 9-3 12-10
40,000 12-7 11-7 11-1 13-8 10-1 13-5 9-4 13-1
1-#5
60,000 DR DR 12-7 16-4 11-6 14-7 10-9 14-6
40,000 DR DR 12-0 15-3 10-11 15-0 10-2 14-8
2-#4
8 146
60,000 DR DR DR DR 12-2 15-3 11-7 15-3
40,000 DR DR DR DR 12-7 16-7 11-9 16-7
2-#5
60,000 DR DR DR DR DR DR 13-3 16-7
40,000 DR DR DR DR DR DR 13-2 17-8
2-#6
60,000 DR DR DR DR DR DR DR DR
40,000 11-5 9-10 10-6 12-0 9-6 11-6 8-9 11-1
1-#4
60,000 11-5 9-10 11-8 13-3 10-11 14-0 10-1 13-6
40,000 11-5 9-10 11-8 13-3 11-1 14-4 10-3 13-9
1-#5
60,000 11-5 9-10 11-8 13-3 11-10 16-0 11-9 16-9
12
o4 40,000 DR DR 11-8 13-3 11-10 16-0 11-2 15-6
1-#6
60,000 DR DR 11-8 13-3 11-10 16-0 11-11 18-4
40,000 DR DR 11-8 13-3 11-10 16-0 11-11 18-4
2-#5
60,000 DR DR 11-8 13-3 11-10 16-0 11-11 18-4
40,000 13-6 13-0 11-10 13-8 10-7 12-11 9-11 12-4
1-#4
60,000 13-6 13-0 13-8 16-7 12-4 15-9 11-5 15-0
40,000 13-6 13-0 13-10 17-0 12-6 16-1 11-7 15-4
1-#5
60,000 13-6 13-0 13-10 17-1 14-0 19-7 13-4 18-8
16
244 40,000 13-6 13-0 13-10 17-1 13-8 18-2 12-8 17-4
14
# 60,000 13-6 13-0 13-10 17-1 14-0 20-3 14-1 -
40,000 13-6 13-0 13-10 17-1 14-0 20-3 14-1 -
2-#5
60,000 DR DR 13-10 17-1 14-0 20-3 14-1 -
40,000 14-11 15-10 13-0 14-10 11-9 13-11 10-10 13-2
1-#4
60,000 15-3 15-10 14-11 18-1 13-6 17-0 12-6 16-2
40,000 15-3 15-10 15-2 18-6 13-9 17-5 12-8 16-6
1-#5
60,000 15-3 15-10 15-8 20-5 15-9 - 14-7 20-1
20
o4 40,000 15-3 15-10 15-8 20-5 14-11 - 13-10 -
1-#6
60,000 15-3 15-10 15-8 20-5 15-10 - 15-11 -
40,000 15-3 15-10 15-8 20-5 15-10 - 15-11 -
2-#5
60,000 15-3 15-10 15-8 20-5 15-10 - 15-11 -
40,000 16-1 17-1 13-11 15-10 12-7 14-9 11-8 13-10
1-#4
60,000 16-11 18-5 16-1 19-3 14-6 18-0 13-5 17-0
40,000 16-11 18-5 16-3 19-8 14-9 18-5 13-8 17-4
1-#5
60,000 16-11 18-5 17-4 - 17-0 - 15-8 -
24
40,000 16-11 18-5 17-4 - 16-1 - 14-10 -
2-#4
1-#6
60,000 16-11 18-5 17-4 - 17-6 - 17-1 -
40,000 16-11 18-5 17-4 - 17-6 - 17-4 -
2-#5
60,000 16-11 18-5 17-4 - 17-6 - 17-8 -
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(continued)

TABLE R611.8(9)-continued MAXIMUM ALLOWABLE CLEAR SPANS FOR FLAT LINTELS
WITHOUT STIRRUPS IN NONLOAD-BEARING WALLS*"®% %" ROOF CLEAR SPAN 40 FEET
AND FLOOR CLEAR SPAN 32 FEET (table missing?)

For SI: 1 inch = 25.4 mm; 1 foot = 304.8 mm; Grade 40 = 280 MPa; Grade 60 = 420 MPa.

a. See Table R611.3 for tolerances permitted from nominal thickness.

b. Table values are based on concrete with a minimum specified compressive strength of 2,500 psi. See Note e.

c. Deflection criterion is L/240, where L is the clear span of the lintel in inches, or '/»-inch, whichever is less.

d. Linear interpolation between lintels depths, D, is permitted provided the two cells being used to interpolate are shaded.

e. Where concrete with a minimum specified compressive strength of 3,000 psi is used, spans in cells that are shaded shall be
permitted to be multiplied by 1.05.

f. Lintel depth, D, is permitted to include the available height of wall located directly above the lintel, provided that the increased
lintel depth spans the entire length of the lintel.

g. DR indicates design required.

h. The maximum clear opening width between two solid wall segments shall be 18 feet (5486 mm). See Section R611.7.2.1. Lintel
spans in the table greater than 18 feet are shown for interpolation and information purposes only.

R611.8.1 Reinforcement around openings. Reinforcement shall be provided around openings
in walls equal to or greater than 2 feet (610 mm) in width in accordance with this section and
Figure R611.8(1), in addition to the minimum wall reinforcement required by Sections R404.1.2,
R611.6 and R611.7. Vertical wall reinforcement required by this section is permitted to be

used as reinforcement at the ends of solid wall segments required by Section R611.7.2.2.2
provided it is located in accordance with Section R611.8.1.2. Wall openings shall have a
minimum depth of concrete over the width of the opening of 8 inches (203 mm) in flat walls and
waffle-grid walls, and 12 inches (305 mm) in screen-grid walls. Wall openings in waffle-grid and
screen-grid walls shall be located such that not less than one-half of a vertical core occurs along
each side of the opening.

R611.8.1.1 Horizontal reinforcement. Lintels complying with Section R611.8.2 shall be
provided above wall openings equal to or greater than 2 feet (610 mm) in width.

Exception: Continuous horizontal wall reinforcement placed within 12 inches (305 mm) of the
top of the wall story as required in Sections R404.1.2.2 and R611.6.2 is permitted in lieu of top
or bottom lintel reinforcement required by Section R611.8.2 provided that the continuous
horizontal wall reinforcement meets the location requirements specified in Figures R611.8(2),
R611.8(3), and R611.8(4) and the size requirements specified in Tables R611.8(2) through
R611.8(10).

Openings equal to or greater than 2 feet (610 mm) in width shall have a minimum of one No. 4
bar placed within 12 inches (305 mm) of the bottom of the opening. See Figure R611.8(1).

Horizontal reinforcement placed above and below an opening shall extend beyond the
edges of the opening the dimension required to develop the bar in tension in accordance
with Section R611.5.4.4.

R611.8.1.2 Vertical reinforcement. Not less than one No. 4 bar [Grade 40 (280 MPa)] shall be
provided on each side of openings equal to or greater than 2 feet (610 mm) in width. The
vertical reinforcement required by this section shall extend the full height of the wall story and
shall be located within 12 inches (305 mm) of each side of the opening. The vertical
reinforcement required on each side of an opening by this section is permitted to serve as
reinforcement at the ends of solid wall segments in accordance with Section R611.7.2.2.2,
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provided it is located as required by the applicable detail in Figure R611.7(2). Where the vertical
reinforcement required by this section is used to satisfy the requirements of Section
R611.7.2.2.2 in waffle- and screen-grid walls, a concrete flange shall be created at the ends of
the solid wall segments in accordance with Table R611.7(4), note e. In the top-most story, the
reinforcement shall terminate in accordance with Section R611.6.4.

R611.8.2 Lintels. Lintels shall be provided over all openings equal to or greater than 2 feet (610
mm) in width. Lintels with uniform loading shall conform to Sections R611.8.2.1, and R611.8.2.2,
or Section R611.8.2.3. Lintels supporting concentrated loads, such as from roof or floor beams
or girders, shall be designed in accordance with ACI 318.

R611.8.2.1 Lintels designed for gravity load-bearing conditions. Where a lintel will be
subjected to gravity load condition 1 through 5 of Table R611.8(1), the clear span of the lintel
shall not exceed that permitted by Tables R611.8(2) through R611.8(8). The maximum clear
span of lintels with and without stirrups in flat walls shall be determined in accordance with
Tables R611.8(2) through R611.8(5), and constructed in accordance with Figure R611.8(2). The
maximum clear span of lintels with and without stirrups in waffle-grid walls shall be determined
in accordance with Tables R611.8(6) and R611.8(7), and constructed in accordance with Figure
R611.8(3). The maximum clear span of lintels with and without stirrups in screen-grid walls shall
be determined in accordance with Table R611.8(8), and constructed in accordance with Figure
R611.8(4).

Where required by the applicable table, No. 3 stirrups shall be installed in lintels at a maximum
spacing of d/2 where d equals the depth of the lintel, D, less the cover of the concrete as shown
in Figures R611.8(2) through R611.8(4). The smaller value of d computed for the top and

bottom bar shall be used to determine the maximum stirrup spacing. Where stirrups are required
in a lintel with a single bar or two bundled bars in the top and bottom, they shall be fabricated
like the letter "c" or "s" with 135-degree (2.36 rad) standard hooks at each end that comply with
Section R611.5.4.5 and Figure R611.5.4(3) and installed as shown in Figures R611.8(2) through
R611.8(4). Where two bars are required in the top and bottom of the lintel and the bars are not
bundled, the bars shall be separated by a minimum of 1 inch (25 mm). The free end of the
stirrups shall be fabricated with 90- or 135-degree (1.57 or 2.36 rad) standard hooks that comply
with Section R611.5.4.5 and Figure R611.5.4(3) and installed as shown in Figures R611.8(2)
and R611.8(3). For flat, waffle-grid and screen-grid lintels, stirrups are not required in the center
distance, A, portion of spans in accordance with Figure R611.8(1) and Tables R611.8(2)
through R611.8(8). See Section R611.8.2.2, item 5, for requirement for stirrups through out
lintels with bundled bars.

R611.8.2.2 Bundled bars in lintels. It is permitted to bundle two bars in contact with each other
in lintels if all of the following are observed:

1. Bars no larger than No. 6 are bundled.

2. Where the wall thickness is not sufficient to provide not less than 3 inches (76 mm) of clear
space beside bars (total on both sides) oriented horizontally in a bundle, the bundled bars shall
be oriented in a vertical plane.

3. Where vertically oriented bundled bars terminate with standard hooks to develop the bars in
tension beyond the support (see Section R611.5.4.4), the hook extensions shall be staggered to
provide a minimum of one inch (25 mm) clear spacing between the extensions.

4. Bundled bars shall not be lap spliced within the lintel span and the length on each end of the
lintel that is required to develop the bars in tension.

5. Bundled bars shall be enclosed within stirrups throughout the length of the lintel. Stirrups and
the installation thereof shall comply with Section R611.8.2.1.
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R611.8.2.3 Lintels without stirrups designed for nonload-bearing conditions. The
maximum clear span of lintels without stirrups designed for nonload-bearing conditions of Table
R611.8(1).1 shall be determined in accordance with this section. The maximum clear span of

lintels without stirrups in flat walls shall be determined in accordance with Table R611.8(9), and
the maximum clear span of lintels without stirrups in walls of waffle-grid or screen-grid

construction shall be determined in accordance with Table R611.8(10).

R611.9 Requirements for connections-general. Concrete walls shall be connected to footings, floors,
ceilings and roofs in accordance with this section.

TABLE R611.9(1) WOOD FRAMED FLOOR TO SIDE OF CONCRETE WALL, FRAMING PERPEN-

DICULAR>®°
BASIC WIND SPEED (mph)
85B 90B | 100B |110B | 120B | 130B
ANCHOR BOLT SPACING TENSION TIE SPACING 85¢ 0C | 100¢ 1an0e
(inches) (inches) 85D | 90D | 100D
12 12
12 24
12 36
12 48
16 16 A A
16 32
16 48
19.2 19.2 A A A A
19.2 38.4

For Sl: 1 inch = 25.4 mm; 1 mile per hour = 0.447 m/s.

a. This table is for use with the detail in Figure R611.9(1). Use of this detail is permitted where a cell is not shaded and prohibited

where shaded.

b. Wall design per other provisions of Section R611 is required.

c. Letter "A" indicates that a minimum nominal 3 x 8 ledger is required.
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