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Without compression steel

B ] (n-1 )A'g\ b

e Tkd] S
A'S na.
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A = I DRy
= g |

With compression steel

n= Ea
E.
b
B = -
(nAg)
bh3
LT
Without compression steel
kd = (J2dB+1-1)B
ler = b(kd)®¥3 + nAe (d-kd)?

With compression steel
-1 A5 /{nAs )
. [szBﬁ+rd’!d}+(1+r)2—(1+r)]!B

r =

kd

ler = b(kd)3/3 +nAs (d —kd)? + (n — 1)A’s(kd —d?
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TABLE 1604.3 ( $° )ﬂa_c ) o J vy

DEFLECTION LIMITS® > ™!

CONSTRUCTION LorL, Sorw!' D+ L%
Roof members:*
Supporting plaster or stucco ceiling 11360 1/360 /240
Supporting nonplaster ceiling 1240 1240 /180
Not supporting ceiling 1180 17180 1120
Floor members 1360 — 11240
Exterior walls:
With plaster or stucco finishes — 1/360 —
With other brittle finishes — 1240 -
With flexible finishes — /120 —
Interior partitions:”
With plaster or stucco finishes /360 — —
With other brittle finishes 1240 — -
With flexible finishes 7120 — —
Farm buildings — — /180
Greenhouses — — 17120
g. For steel structural members, the deflection due to creep component of long-term dead load shall be permitted to be taken as zero.
h. For alumi structural bers or alumi panels used in skylights and sloped glazing framing, roofs or walls of sunroom additions or patio covers not
supporting edge of glass or aluminum sandwich panels, the total load deflection shall not exceed //60. For structural

supporting edge of glass, lhc. total load deflection shall not exceed /175 for cach glass lite or /60 for the entire length of the member, whichever is more

1 h

Eor ich panels used in roofs or walls of orpatio covers. the total load deflectiog shall not exceed 1/120.

.__.‘

il= Lenglh of the member between supports. For cantilever members, / shall be taken as lwm the length of the cantilever.

ACI 318-25 (Draft)
Table 24.2.2—Maximum permissible calculated deflections 1
Member Condition Deflection to be considered Deflection §
limitation!] 4
Flat roofs | Not supporting or attached to nonstructural Immediate deflection due to maximumof Z, . §,and R £/18032] 6
1 likely to be d. d by large 7
Floors deflections Immediate deflection dueto L €360 g
Roof or | Supporting or attached Likely to be That part of the total deflection occurring after attachment of £/48034) :)
floors to nonstructural damaged by large nonstructural elements, which is the sum of the time-dependent 1
elements deflections deflection due to all sustained loads and the immediate deflection due 1p
: - (23] o
Not likely to be to any additional live load - 240181 }
damaged by large 1
deflections
16
17
| [NFor cantilevered members, ¢ shall be taken as twice the clear projection of the cantilever. 18
Mt not mtended 10 safeguard agamst ponding. Ponadmng s checked by calculations of de 17

sction, including added deflections due to

.
~

— KL=2L

L/24O Lo.a )‘5.10 La
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A Companion to ACI 318-19

24.4.3.2 Minimum shrinkage and temperature reinforce- . "
ment is 0.0018 of gross concrete area. Divide this 0.0018(12 .10 m.) =0.108 in.” in each face
amount equally between the two faces. 2
4433 Bar spacing should not exceed 54 or 18 in. 5(10in.)=501n. 18 in. controls

No. 4 bars at 18 in. o/c:

A;=(121in./18 in.)0.2 in.* = 0.133 in.’

Volume 2: Special Topics Use No. 4 horiz. @ 18 in. each face = 0.13 in.2+

- 0.13 in.> = 0.26 in.” and No. 4 vert. @ 12 in. in outside
MNL 17(21) face=0.2in>>0.108 in.?
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{d) Momeni and shear coefficients—Discontinuous end integral with support
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{c) Moment and shear coefficients—Discontinuous end integral with support
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M=176.5 kKN.m
Col. Strip=0.67M=118.4 kN.m
Mid. Strip=0.33M=58.12 kN.m

M=40 34 kKN.m 29.6 118.4 58.12/2=29.6

Col. Strip=0.74M=29.96 kKN.m 10.38/2=5.19
Mid. Strip=0.26M=10.38 kN.m 9.96

——109.9 [M=163.9 kN.m
2698 | Col. Strip=0.67TM=109.9 kN.m
~ 2698 | Mid. Strip=0.33M=53.96 kN.m

10.38/2=3.19

| M=143.73 kN.m 23.66
| Col, Strip=0.67TM=96,41 kN.m | 9641
Mid. Strip=0.33M=47.32 kN.m| 231466

M=88.25 kN.m
Col. Strip=0.67TM=59.2 KN.m
Mid, Strip=0.33M=29.06 kN.m
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R )
—

)

% ols o=l
bw+ th = bw+ Bhf

| i | James K. Wight
T E

N REINFORCED
o CONCRETE

—ﬂﬁ_‘\* MECHANICS AND DESIGN

2. Select the slab thickness and beam size. The slab thickness is chosen to
satisfy deflection requirements once the beam size is known. If a£,/¢; exceeds 1.0
by for all beams, all the shear is transferred to the columns by the beams, making it un-
necessary to check shear while selecting the slab thickness. If there were only edge
beams, the minimum slab thickness for deflection would be governed by Table 13-1 and
would be ¢,/33 = 8.181n., based on ¢, = 22.5 ft. To select a thickness for a slab with
beams between interior columns, the thickness will be arbitrarily reduced by 15 percent
to account for the stiffening effect of the beams, giving a trial thickness of 7 in. Assume
a beam with an overall depth of about 2.5 times that of the slab to give a value of o a
little greater than 1.0.
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1 I : E I : { 1 Computing a, for Long (Horizontal) Span for Interior Beams
20 ft I I all colummns I I l l . . .
T l 1 inx 12 4 E I, = gross moment of inertia of slab 20 ft wide
——H:::::: I = (1—) (12 in/ft x 20 in.) (7 in.)® = 6860 in.
1 02|11 | ”
g bl vl ' ___________ ; | e I, = gross I of T-beam cross section shown in Figure 16.8
i l f ! i i about centroidal axis = 18,060 in.*
I A I
& a1 S I A B El in.*
Il I — aym =0 o EISINN) _ )62
El,  (E)(6860in.*)
b, +2h, <bh+8&h 20
|<_T7| ?l af1€2/€1 =2.63X Z =2.2
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(b) Critical perimeters if A and B do not exceed 4h.

Edge of slab7
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(a) Transfer of unbalanced moments to column.

(d) Total shear stresses.

(b) Shear stresses due to V.
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CHAPTER 14—PLAIN CONCRETE
14.5.2 Flexure
14.5.2.1 M, shall be the lesser of Eq. (14.5.2.1a) calcu-

lated at the tension face and Eq. (14.5.2.1b) calculated at the
compression face:

M, =0.420/17S,, (14.5.2.1a)
M, =0.85£S,, (14.5.2.1b)

where §,, is the corresponding elastic section modulus.

2
b'6b =06

Sm =
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{Reapproved 1999)
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ol o) 45 2 Solvo 4 4o ACI408.2R-12
For No. 7 (22) bars and larger (o 610 Lo 5)

k i=0.11f < 2.1 MPa /
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lese than bottom cover. bar spacing. bar spacing.
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Table 7.1 (Continued)
Matching Filler Metal Requirements (see 7.1)
Material Welding  AWS AS Electrode
Group Steel Specification Process  Specification Electrode Classifications® Additional Comments
SMAW AS5.5/A5.5M ERO15-X, ERO16-X, ERDIE-X
AS.28/A5.28M ERB0S-XXX,; ERDC-XXX
. i Classi Feationd
i L 'Il b 1 “. . -
GMAW A5 36/A5.36M EANTH-XAX-X
. s GTAW AS IRIAS I8M ERB0S-XXX, EROC-XXX
I ASTM AT06 Grade 60 v .
ASTM AT06M Grade 420 AS29/A5.29M ESXTX-X, ERXTX-XC, EEXTX-XM
Low Allov Open Classifications*
FCAW ESXTX-CIAX-X,
AS.36/A5.3I6ME ESXTX-M2IAX-X
ERXTX-XAX-X
EENTX-AX-X
SMAW AS5.5/A5.5M E9015-X, E9016-X, E9018-X, E9018M
AS5.28/A5/28M ER905-XXX; E90C-XXX
GMAW Low Alloy Open Classifications’
AS.36/A5.36M" 5
EOXTX-XAX-X
ASTM 615 Grade 60 GTAW AS.28/AS5 28M ER90S-XXX, FO0C-XXX
1 ASTM A615M Grade 420 AS.29/A5.29M E9XTX-X, E9XTX-XC, F9XTX-XM
Low Alloy Open Classifications®
FCAW ; EOXTX-CIAX-X i
A5, 36/A5,36M 5 T
EOXTX-XAX-X
EOXTX-AX-X
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