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Experimental study on shear behavior of oblique section of

concrete beam with spatial steel frame

LIU Longzhen, TANG Xingrong
(School of Civil Engineering, Suzhou University of Science and Technology, Suzhou 215011, China)

Abstract: The spatial steel frame concrete structure members are formed by using the spatial steel frame
made of angle steel and strips welding to replace the traditional binding steel frame. In order to further
study the oblique section shear behavior of concrete beams with spatial steel frame, according to the
principle of strong bending and weak shear, five specimens of concrete simply supported beams with
spatial steel frame were designed by taking the spacing and width of the strips as the design parameters,
and the shear behavior of the oblique section of the concrete beams with spatial steel frame was tested
under concentrated load. The properties of the damage phenomenon and shear bearing capacity of
each specimen were analyzed. The test results showed that when other conditions were the same, the
deformation performance of the spatial steel frame concrete beam was significantly improved with the
reduction of the strip spacing or the increase of the strip width when other conditions were the same, the
shear capacity increased linearly with the increase of stirrup characteristic value, and the beam had better
deformation performance.
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Table 1 Design dimension and reinforcement of specimens

e AR ARG (F D) il iy (R L4 45 A
(b/mmxh/mm ) 2 ZIEMH (mm)  ZHRAF (mm) B (mm) TRBUL R /% Ay
SSFCBI1 250%350 2.01 2L70x7 2L80x7+2420 —-40x3@105 1.88 0.282
SSFCB2 250%350 2.01 2L70x7 2L80x7+2420 —40x3@150 1.31 0.198
SSFCB3 250%350 2.01 2L70%x7 2L.80x74+2%20 —-40x3@180 1.09 0.165
SSFCB4 250%350 2.01 2L70%x7 2L.80x7+2%20 —25x3@150 0.82 0.123
SSFCB5 250%350 2.01 2L70x7 2L80x7+24$20 =50x3@150 1.64 0.247
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Fig.1 Design dimension and reinforcement of specimens
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Table 2 Tested mechanical properties of steel

MRS JEMREREE S WRRRSREE / JEARNIAE  dPERLE/
(mm) MPa MPa (pe) (10° MPa)
L70x7 282.67 395.71 1525 2.17
L80x7 298.21 416.11 1725 2.21
—25x3 343.74 413.78 1675 2.34
—40x%3 344.27 419.78 1735 2.39
=503 362.10 439.14 1768 2.42

$20 469.21 638.00 1720 2.36
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Fig.3 Strain gauge arrangement of SSFCB3 specimen
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Table 3 Main test results

it IR A A VEEAELRR AR

TP B BRAFAEA

A ) N [
P./kN Je/mm P,/kN dy/mm P, /kN Jn/mm T‘;‘ P/kN J,/mm T;
SSFCBI 160 0.97 760.07 11.62 893.01 31.25 2.69 764.36 40.96 3.52
SSFCB2 100 1.13 768.19 12.46 878.30 26.07 2.09 721.40 32.46 2.61
SSFCB3 70 0.89 680.94 9.82 750.20 19.31 1.97 627.10 39.17 3.99
SSFCB4 140 1.19 605.07 8.71 698.00 20.15 2.31 674.00 2791 3.20
SSFCB5 120 1.13 778.36 10.70 869.80 29.18 2.73 674.32 37.30 3.49
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Fig. 6 Relationship between shear bearing capacity and influence parameters of each specimen
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