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Arch Action in Reinforced Concrete Beams
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Abstract

Sixteen reinforced concrete beams were tested statically up to failure to mvestigate the arch
action. Major variables were the shear span to depth ratio, steel ratio and existence of stirrups.
The arch action in reinforced concrete beams started when flexural cracks appeared at the
center of the span. Due to the reduction of internal moment arm length by the development of
arch action, the measured steel tension was significantly higher than the calculated. As the
shear span to depth ratio and steel ratio decrease, the arch action in reinforced concrete beams
increases. Over the entire length the force in the steel of no web reinforced beams having
smaller a /d ratio than 3 was constant because the beams acted as a tied arch,

keywords : arch action, beam action, reinforced concrete beam, internal moment arm length,
steel tension, thrust trajectory
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Table 1 Properties of reinforcing bars

it

o2 flo] o 3% 7= %

Cross =
Nominal Yield Ultimate
Reinforci tional | ot z7)aha
eu];forcmg Diameter Sez onal Strength | Strength Bl & ] O}"S“alﬂ
S Z u
ar (mm) ( re,,a) I(kg /cm?) | (kg /cm?) ] $1x)o) A3glo)
cme | R - =
- — - HlFEdm o iz 7kak @ 1
D6 6.69 | 0.3515 FBMG 4310 lgdadon atat A A el
D19 1851 | 2.6909 4514 | 6809 At stEaATEH e
D25 20.84 | 48461 | 3706 5688 W p)e sy
PVC pipe(t=1.5mm)
Steel strai
eel strain gage Loem
m \ n o] P [
I 1 i ] i {
’ ’ 25cm
| l § 1 |
7 Gem \ \
—----{%--J-E-L--$--------LE]-------- ----]#----- ® RS
| + ] ] ' ﬂ
12.5cm  12.5cm © D19 5cm
[P N or
5cm a/2 a/2 30cm Scm D25
et -+ ; =

Fig. 1 Specimen details

182

23z|ESE| =2



ge] Holgg 2 .
atA Rk, A '&LH?J Hiqlge (%“Hﬁ m, n 4
o) AlsbatEd ¥ AA VERsth %
Az el Al o] 1 gy-g vlashi 23
ol Zp7kE TGRS A QU E b Akt
o] o7} mi & A stA Jepwith Hzx Fad
ol AT o F & glHel M~T=alel 7]
71 A B opufe} o] 2H L Al gk v
atek, AR e] M- T=4 9] 71-%71%‘: o}
B A o) FNE = AR e EX A
R I e B = "% vt
g 2(c)elle Bhe] shgrtAell S F
ol whix Hirglge el wWsks vhepd Aol
| gapgo] S bl ubet QA
Aol el Askikate] zpele AR el-ﬁ—-g

@ 4 alch 919} D Age L apal

WgEE FAAAAA R Al ge e
Q) upst qro] efzhe] FfolE m

o Aol EE e ghashs Bk ol ot gy
¢ Aol = 43S wrol 18 33} o] WMFlE LR
s FYXe] Hgdguoeld) slviete 3

Fdol HASIA o) wheh HirQ1gHo| Holw u
G Crelvh 21 s Rl 4 e

3 Zol

49 91790 Gk o491 3e) za-w@ o] o]
2 wol7li= a4 13 2(b)o] wal A3} qro]
WASE  eRelA 288 g golsl HEE

e}
A

L':_

soll whe} H g Watpyo R FoHel Bu
u
M

el AW wlgt e viebdvh whebA
¥ Aol AirdAag Rl el op A& g
dgos Easty] faiA As e SA9A

o Alof A gk it akel WA s

3.2 OFF| &t
oF ol Al dshar A gro] AkAghie] dA)
Hrelgyol i gl wol&ol elgh ALt

o " A4 HE ol “olFHE A witolrt
13 4ol] LR v} gro] B o] it Spytell
o] wrAlEhA i agl be] §-H e o] o
2l & AukE AA AolatA "ot ol9h ol At

HeH 2% 1994.4.

|
\

o iy
Hu

o
{rm

i

e

e
n.)
et
=
s
°
e
=
O}
e
2

o, —E‘
kY
AL
z2
= Jb‘"
lo

ot
I

dol F9% %7} olehw o]EakA W}, we
A E g0t FolE T, HEE Bl
e Axgh v Axe glold. » el
Ag Al elalm, M—Tarde] /8717 4
B ol A o TRl Al Akprh ulakA
AR el A Ak 8 2a, %
of AAAeAE 11 Ng7E o ARG o Ae
o

M-T49 716717 WysiEgzo] zo] o

FE AvIE) B ow, SF el AA z e

ARYE 2,9 A A AR el A 2%

il

Al Lt ZOH‘.E] 2ha, A ol] vph 2 11 # gl

=¥ - : 3.73. 1—-_.e> ;__.;F

(a) Crack Configuration
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