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ABSTRACT

A single span-to-depth ratio function is proposed for control of deflection in one-way
concrete construction. The equation can be applied to one-way slabs, beams, and flat plates.
Effects of cracking, time-dependent deformation, boundary conditions, applied loading, and target
deflection-to-span ratio are taken into account.

1. &

2@l NE ZEAAY (Strength design method)o] 1990 % Fwt7|o] A A Eo] EAXHO
2 84350 £ AFAREY 1Z=32 Tugel FZ2EY dEE £Y 71 UAAAT o2 A
g AHEAY BAE, & A= AP, ¥d 2 AF 59 FAHYL 84HES 4o £ e 2AV
AH oz wolAA HUch wekAd uZ ACI WYPIE' (ACI 318-05)%} ulaztA 2 $etee] 2
AFE FZ ’:4_11]7]—’-‘-201]"1E TFEZAAAE HsA A2 23E IdUF sdE2 B aga o]
e SHHe NIAES AT AT HHAHA $HezA HA FA Minimum thickness) #E&
AAB] AR ALt 4'6}"1 o Ze FAE AL E A detdes HEE & FFE AY
e Fo FA FrEY A FA MdANEE FAHsL U

a2y o)l WBEE FE MAAEC THIA HAL 2HE ¢ UA=RF HAY EF FEE T
dojW ZAYPA L ALEste Sed] AT A oo U 2] o] vz AAFEIZHN, HF A
A L Holol ¥ F, ARSY 54 5 nFA Zagch "M g3y FzEY 2dd @
g BostA JIAE AGIAY B AFE AFHA R} A9 LAY F ez, AA4H
AHEA Y FHE oFEA FEHLZ AP E AT F e B #HE AGAS AHE oA o
AZ1d ool & dFeAE AA J1Ed AE 8 AW HFES WFde I¥F A2 Y=
A HAFAE AHE 5 A A 7}1%6}311} m} B A7e e 47 ‘g vigez 9uy
B, ¥ ada FF EdolEd FY AL 5 AL AQFozHA, 7= AARE HAYE A

AR9, AETENEN, (HEFTEDRINE TEIINET Q74 4%, FA
B84, 5727, (RIEFTEAAIE EolA), T}
459, AeUta AZTA} 15, T

20059 7HE shed#s] =83 205



ofsted oA, Bk I HolHEA A AFo A& 5+ Y=F ded 2 B gich
2. AN A%

ZAYE FREA JFAAT AL AFF] JIFAAN AAE Ad F& ARGt Fopop @}
2 FAsn gtk o] NFAMAE A=Y AP I8 £4Hy] A WTE 228 AR T= 2
A g F2A s nEsiol ¥ AP FetFol d¥ ZAANHP 1 JFS T3 Ut 28Yx

F=3 AP o3 &4HY] AL HFER 24 AA Ee AR FRAE AT HFY 1FEE A
A AF (Total deflection)}& TA3te AFLAL F 3l FE HF (Incremental deflection)o] F3t
Atk A7IA, & AA)d v|FR 47t FEA FFd F FAE APt F BE A& 3§
Zo) 948 FNAYTN QEo] WEH HAY&F A% =4 4WS 2 AWL 4”]3”4 ol g F
B ARL B 20P% AFA B F i%o], AAsF 8 FA ARt F23 ALEA

°l

ol o 2 9%e 74 4 3] Rl B AFME olo] @ HE AY &E nejVTh GaAA 2
2 A3 #8 APRS WTE 920 A=W A & 249 A7 A= AelE S8,
E49 997 A APE L& AS T,

72 2450 $EE Fo 3 AUS ALRI] HAAE AR ATEAA GE 4T3 AL
2AE DN} @k HF-AZ Awsel dd AP A B8 AL B o ANY &
siet.

Ak W;Z“_’_ kW, (add)*
ine " 384F 384E L

oy

4714,
Wiladd) = 954 AASNE W= AZSAEF (= Wyt Weta W, )
Wa = 238% (%) Wi = #7442 248F AW, = AS4 AA8HF

A= AAAAAS
K= AAZA BE AWAF (51 BEAA; =14 FVAS; =2 AVAS; =48 1 BYAW)
L = ®Ad AW 2% 2lE £ -

9 AdA, duad sHE A diME dHE 2EY AAY (Unit width strip method)7F A}
£5H0, 5 YA dade 3F & F (Tributary width)S &3k oLy, “SeB Al2d o
2%(Slab system factor)& @832 24, ojug A9 AAE HErHsst B =FdME oy
g FA 5 Y EFolEY HAZA 3% AL E AAEGEE g

ZP ZYolE) AP ACBISY 13%0] 748 HA ZWES o|&ste], 2WAFH vgo] 54" 8
o o3l A|¢+¥ Crossing beam methoddl 3|A +& ¢ Yok 29 1944 B & Xl HNAFL
Au3tE 7159 99 F 2EH HAH FYF 2EYHY HAEL dHIBEH, F¢ @99 AP S
78 4 itk o] A E FHRALYS AHET AN AAGEFH FFI XS Bl glEo]
B dFAS ds FAH G A9 A g 715 2EHY AALE AU AdAME, A
AR FA3FY F71E naEdr] AdlA ACIS189 13& A AAF AT} 748 7M5AFE 1y

206 44



sjoF ok webM, 715 2EYe JtE - ALHE AF, § Y ASLE 1358 A48 k,,=1.35
g A9 5l H85td, EY FeolEY 71§ 2EYGoIN FE8FS stk

Spea length, ¥a ()
3048 4.572 6095 762 9144 10668 12192
39 \ P
s

Gyt
&)
“w

126 186 240 300 360 120 180
Span Jeagth, 1, ¢in)

] =%~ LL=60 4 LLwT0 e LL#100 b LL%200 e ACT]

31, Crossing beam arrangement for calculating

deflections in orthogonal column and middie strips (ACI % 2 Span-to-depth ratio as a function of span
435R~g5), length: one-way slabs (both ends continuous, 1/480}

3. % AAH A

T AANS AL AdA, A AFS 2L FE 9 EWE LS o2 XBIAR
3

w2 L="0 2 EQsth £¢ YT R o948 $AY 25U 2 £ ATAE 03 me 3
o ol & Ly, Aol wgdstdot. FRHAAEC] 2 GENA Ald §E @H2a) RuEed BEl
9 B4, & UH Zo|, A g BEWE HZWE ¢ F glong ot BL 349 :Haw 297
o] Wl A3 v 3|4 (Span-to-deflection ratio analysis)g Al 3?’?} 231, 0527 M4 £ AuA
(Correlation)-& BS71o, £ e 0529 AFE AALsgnt 41)e Tﬂoﬂ ) Ardstd o
3 2o

b (A,.,,C) 0.0167ED ‘:lf

h B e allow KkssLtrib(AVVs + WL(a‘dd) (2)

TE we] Fele AA 7] 7H49d @dAdA 98 boll dYs=S steza, A= Wyl
Eo7t= S At 49 TE B9 A$ FaYHE2A RUEE: e 34 ZTdx Zo g3e
A A %= cracked transformed moment of inertiac] 98 = u) wr] wWFolt} AT W
(Rangan, 1981)¢ll 934 AtdE TH B HE& BAATE AT +5 Qo

39 2, 3, 4& AGE AT 7jEY ACBISIM FAY HA2FA 7138 vz e Aol

W
&

4. A

2 =AM AtE e FAE FA AA Ao A ATL YF BAo] vHaAr|e] FEHQ A

20069 = 7HE staEs =24 207



A& Aotk B AN dnt AFAE 7] 9H AN THEA ALY 5 U=E @
2 Rt EH FA Hl, 8F, AAZA, FVAF, 21 d4AF T AP 9§ v
& ARz s Holgn & 4 Qloh. £F FX MIJGY 193 WA s

FE 2 EN, AASFHY dFE ned HIA T tesitte FHEE /A A
th g% AFE B39, £ AS &G HHAAA, dUFE v 23, oW HT ZATE FHEA
9] 37 A& (Deflection contro)& A3 TFAAA B AF9} Agde AHHYL Fste A

o FF A2 B

Span length, ¥ fr) Span length, & (n)
. 4572 6086 162 9183 10668 1219 a5n 6.096 162 0145
N i R 40 S ——
20 N
35 it L L= 70
3o S s ¥ . v v 30 LL=}
10 ol hid * :é: 2 § e .
5 0 e L= 20
. . , 15 . — ACI
10 'y A e i Y i i
180 240 300 360 420 480 _
Span length, 2 (in) 180 240 300 360
s h, 2 (in)
[ =110 —o— L1=160 —a— L1200 — AC1 318 pan lengih, %a (fn.)
18 3 Span-to-depth ratio as a function of 3 4 Span-to-depth ratio as a function of span
span length: beams (b,=16 in. (4064 mm)): £/480. length: flat plates; £/480.
Fugd

1. ACI Committee 318, Building Code Requirements for Reinforced Concrete and Commentary,
American Cdncrete Institute, Farmington Hills, Michigan, 2005, pp.

2. QEaEets A=FREA7)E 712, 2005, 597pp.

3. Thompson, D. P. and Scanlon, A., "Minimum Thickness Requirements for Control of Two-Way
Slab Deflections”, ACI Structural fournal, Vol. 85, No. 1, Jan..-Feb. 1988, pp.12-22.

4. Scanlon, A. and Choi, B.-S., "Evaluation of ACI 318 Minimum Thickness Requirements for
One-Way Slabs”, ACI Structural Journal, Vol. 96, No. 4, 1999, pp.616-621.

5. Gilbert, R. I, "Deflection Control of Slabs Using Allowable Span to Depth Ratios”, ACI
Structural Journal, Vol. 82, No. 1, 1985, pp.67-72.

6. Scanlon, A. and Murray, D. W., "Practical Calculation of Two-Way Slab Deflections”, Concrete
International, Vol. 4, No. 11, 1982, pp.43-50.

7. ACI Committee 435, Control of Deflection in Concrete Structures (ACI 435R-95), ACI Manual
of Concrete Practice, ACI, 1995, 77pp.

8. Macgregor, J. G., and Wight, J., Reinforced Concrete: Mechanics and Design, Fourth Edition,
Pearson Prentice Hall, 2005, 1132 pp.

208 4A



