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Evaluation of the Structural Behavior of RC Foundations Reinforced
with Steel Struts
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Abstract

This paper presents a method to increase the strength of reinforced concrete foundations. In the proposed method, a steel plate
was placed in the foundation to increase the strength of concrete strut. Eight foundations were tested in order to verify the
proposed method. Three main parameters were considered in the experimental investigation: the strengthening of steel plate
(without or with plate), depth of foundation (430 mm, 500 mm, and 700 mm), and loading ways(one- or two-way loading). The
test results indicated that the steel plate in the diagonal concrete strut increased the strength of foundations. In addition, the
strength of foundation calculated by a strut-and-tie model predicted more accuracy with the test results than that calculated by
KCI-07 design code.
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O FAe Fa zel(d,)E AT

d= 57 FEol-A} grolo] F47A 9] A
= 430-{40+(16+36+19)/2} = 354.5mn

d,= FA Eol-A elolo FAMA ] Aelx2
= 430-{40+(16+36+19)/2}2 = 279.0mm

@ AFA ] F(w)E Axg

w, ={40+16/2+(16/2+36+19/2)/2}x2 = 149.5mm

© AAF 2ESI BASe] o] F = RS ANt

0, =tan” '(279.0/530) = 32.7°

@ BAF 2ESS] & AN

wy, = 1,sinf, +w,cosb,
=100 sin32.7 " +149.5c0s32.7 *

= 179.83mm
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FHLB =0.85 0.8 - 26 - 149.50 - 630 =1,665.2k/NV
P @ AAF 2EZRE (Ol 93 @4 e
node"B" ‘ Chb Ell,C: 085« B« foy, = by * Wy
/63 ' Eﬂ,c: 0.85 -+ 0.8 -+ 26 - 630.0 - 179.86 = 2,003.4kNV
3 e
@ /f Step 5) 7FE4d Ad g ALt
Cs~ =
Z. b
node'A’ |
R
| 530 |
227211, R430TSl STM (EH2l:mm)
P 2EZ9 yES AL

@ AA
- 2EZ9 FEF(bs)
bs = A"z A / 2legs
= 1260 /2legs = 630.0mn
Frgq =(0.85 fer By by wém + (fpl Byt pl ébl)
= {(0.8526.0(0.75<630.0) X 179.83)

+(310<0.75 6.0 X 179.83)}x 10~ 3

@ 35 (D)ol o 4 e

F;lLD =0.85 - /6 : fck: : bwA * Wy

£, p=085-1.0-26-630.0 - 200 = 2,784.6kNV
@ FH2EZR Bl 9 44 ug

= 2379.6 kKN
@ erolel MHL AT P p =085+ B+ fop+ byg » wy
e Fly p=0.85 1.0 - 26 - 630.0 - 119.6 = 1,656.8kV
ASZ 198.6mn'/m x> (630)*2/100 Q@ AL 2E=E (e o3 24 g
= 2502.36 mif/leg F p=085 B fu b,y wy
Ayje= 567.06mi/leg (2-219) Fyy p=0.85 - 1.0 - 26 - 630.0 - 179.86 = 2,503.8kV

~ = (Asfy - Atieftie) x10"°

= (2502.36 X 505 +567.06 X 733) < 10~ *
= 1679.3 kN

Step 6) 7I71e] WHozRE HustE A4
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P = (F, sinf; ) x2legs <21
Step 4) A4 A W A = 2379.6 X sin32.7x2legs X 2¥ = 51435 kN
@ W (Aol o 43 e @ Eto]l UH ¥ AuE Ao FA3F
F 4 =085 B+ fp b,y wy frie = (f o tand; ) X 2legs < 271
F, 4 =085-08-26-630.0 - 100=1,113.8kN = 1,679.3Xtan32.7 X 2legs X 29 =4312.7kN
@ Ele] B)ell ojg dx U™ ® A" Ad yEdz ~e8 gold e g v
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=0.85 - - w
Fp B fop = bya s wy (B2 2009, 2. 26)
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