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Experimental analysis of eccentrically loaded
RC interior slab-column connections

Yi Weijian , Zhu Zehua , Zhao Jin
(College of Civil Engineering, Hunan University, Changsha 410082,P. R. China)

Abstract: Gravity shear ratio and slab reinforcement ratio were adopted as the two test variables of
competitive experiment to study the failure process of interior slab-column connections by means of 4
specimens. The formation and development of inner shear crack were monitored by using a special strain
measuring rod during the experiment. The test results showed that the failure pattern of specimens was
related to both gravity shear ratio and slab reinforcement ratio; unbalanced moment bearing capacity of the
same gravity shear ratio specimens could be improved effectively by increasing reinforcement ratio; the
inner shear crack had been generated before punching shear failure happened, and developed from the
compression zone nearing the column to the tension zone locating at the bottom of slab. Based on the
results in this study and current test data, the calculation method based on eccentric shear stress model
which was adopted by GB50010—2010 was compared with the one used by Eurocode2-04, and the reasons
for the shortcomings of eccentric shear stress model were analyzed.
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Fig.1 Dimensions and reinforcements of specimens
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Table 1 Main parameters of specimens

W2 PR M Ly Wi L, AR L PR h ARG b HRRAT ¢ fic i 77 =X FiC i 5% o/ /4
S05-06 2 650 2 550 2 350 180 150 250 14@185 0.55
S05-07 2 650 2 550 2 350 180 150 250 14@185 0.55
S05-08 2 650 2 550 2 350 180 150 250 14@185 0.55
S10-08 2 650 2 550 2 350 180 150 250 14@100 1.03

HE <R fir 44 7 2Lk S05-06 .05 R R 0. 55% .06 FAR I LN 0. 6 AR s Ly AT F AP 675 87 AR . Lo h B H TR
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Table 2 Main experimental results of specimens

S feu! F/ v/ v’/ Ve/ M,/ 1/ {*ﬂJ’fﬁﬁMﬁﬁ/f ) V. w
MPa kN kN kN kN (kNem™ 1) mm * U] ¢ t
S05-06  47.84 542,72 164.03  159.80  323.83  111.86  13.944 35. 1 36. 8 0. 60 1.08
S05-07  46.80  538.07  239.23  131.13  370.36 91.79  16.856 39. 6 46. 9 0. 69 0. 90
S05-08  43.85  524.24  334.64 78.96  413.60 55.27  33.745 — — 0.79 0.55
S10-08  46.47  536.56  177.19  251.92  429.11  176.34 9.872 23.2 45.1 0. 80 1.73
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Fig.3 Load instrument of experiment
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Fig. 4 Strain rods and strain rods layout of specimens
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Table 3 Comparison of caculated and experimental unbalanced moment capacities

Ko dh gl GB 50010—2010 Eurocode2-04 LSS (ENR T =R ]
ERe o WA
SR Ve M, F V./Fi Mes Mgy M., /Mq M, /Mgq
1 SMo. 5 129. 00 100. 33 490. 99 0.26 63. 50 108. 70 1.58 0.92
2 [13] SM1. 0 129. 00 127. 45 471.98 0. 27 122.56 144,17 1. 04 0. 88
3 SM1. 5 129. 00 132. 87 507. 28 0.25 136. 34 186. 68 0.97 0.71
4 1 5.41 64. 00 344, 50 0.02 54,42 108. 46 1.18 0.59
5 e 3 3.57 97. 90 334.73 0.01 54. 26 106. 85 1. 80 0.92
6 S1 0.00 35. 00 213.23 0.00 14. 90 48. 30 2.35 0.72
7 S2 0.00 39. 00 192. 68 0.00 22. 40 50. 68 1. 74 0.77
8 [2] S3 0. 00 42.00 189. 96 0.00 29.78 55.18 1.41 0.76
9 S4 14. 30 36. 00 192. 23 0.07 21.75 46. 27 1.65 0.78
10 S5 28. 60 38.00 192. 90 0.15 23.05 42.11 1.65 0. 90
11 A 44,48 61.92 267. 59 0.17 52.21 62. 87 1.19 0.98
12 [5] 84.52 41. 35 258. 37 0.33 49,98 48. 46 0.83 0.85
13 C 120.55 27.12 264. 77 0.46 41.47 38. 27 0.65 0.71
14 [15] SCo 73.03 61.69 310. 23 0.24 63.56 68.72 0.97 0. 90
15 DNY-1 68. 50 47.23 297. 44 0.23 28. 31 58.92 1.67 0. 80
16 DNY-2 85. 41 33. 44 253.19 0.34 28.01 45.28 1.19 0.74
17 |1 DNY-3 50.71 48. 36 247.18 0.21 30. 62 55. 49 1.58 0.87
18 DNY-4 52.93 44,06 215. 06 0.25 27.61 48.95 1. 60 0. 90
19 [17] 1C 39. 90 51. 20 283.57 0.14 52. 20 65.73 0.98 0.78
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gLk
B iR 5 E GB 50010—2010 Eurocode2-04 R E /A
95 a2 N
eI V, M, F Ve/Fi Mqp Mgq M., /Mgy M, /Mgq
20 S1 128. 10 144. 61 429.13 0. 30 105.77 126. 08 1. 37 1. 15
21 S2 142. 34 87.90 337.77 0.42 68. 67 78.71 1. 28 1.12
22 ) S3 138.78 53.67 337.77 0.41 69.92 62.42 0.77 0. 86
23 S4 149. 90 125,41 416. 23 0. 36 93.58 113.27 1. 34 1. 11
24 [19] 108P73 56. 04 312.92 0. 33 59.79 68.49 0. 94 0. 82
25 Al2 26. 87 20.45 113. 54 0.24 15. 48 21.06 1. 32 0.97
26 0] Al13L 26.15 19. 89 112.95 0.23 15.51 21.10 1.28 0. 94
27 [21] 15120 71. 40 234.70 0. 06 38.51 74.55 1.85 0. 96
28 1C2 18. 80 75.60 220. 54 0.09 35.45 67.73 2.13 1.12
29 o) 1C3 28. 80 30. 60 253. 25 0.11 13.51 48. 85 2.26 0.63
30 PD1 253.00 526.00 1284. 96 0. 20 533.18 651. 95 0.99 0. 81
31 [22] PD2 734.00 166. 00 1271. 47 0.58 277.69 339.23 0. 60 0.49
32 PD3 734.00 200. 00 1243. 32 0.59 263. 15 324.41 0.76 0.62
33 S6 267. 81 72.78 346. 95 0.77 27.81 71.70 2.62 1.02
34 ) S7 270. 44 42.49 373.39 0.72 36. 17 37.08 1. 17 1. 15
35 ) E5-30-1 479. 00 30. 80 506.61 0.95 9. 20 31. 67 3.35 0.97
36 o] E7-50-1 477. 83 32.26 565. 60 0. 84 29. 26 54,42 1.10 0.59
37 S05-06 323.83 111. 86 542.73 0. 60 72.20 75.34 1.55 1. 48
38 S05-07 370. 36 91.79 538.07 0. 69 55.90 54. 67 1. 64 1. 68
E'S
39 S05-08 413. 60 55. 27 524.23 0.79 36. 88 32. 44 1. 50 1.70
40 S10-08 429.11 176. 34 536. 56 0. 80 35. 82 78.06 4.92 2.26
S M 1519 1.432% 0.945 0.915*
EAETE Y4 0.515 0.392% 0.349 0.287~

TE R P kN, A KN+ m,

XoF T o0 B 1 ) AT 56 T s R A v ) a2 S
T IR B BT 34 S05-08 9 A I A8 il X 45 SR = 1]
PR AR — AL S B3 (e + 3h) 38 BBl N A9 5 © 48k AU
R B B« AEL s AT A6 ARV S5 R 25 i 48K T 4 A T IR JS
BT IR . WO IR TR e+ 30 JEENZ
50 5177 Je R DDA A R R A 2 S R 1 ) A v

AL,
1T %F 2 A o ) Al UK ) Hp A Y RO 8T E‘Jif%‘;
TCAE 2 Hf ST R T 0 i o B 7 g A T s S TR M

M PR 507 i i@ﬁéﬁﬂ‘ﬁﬁaﬁi%ﬂ“
33k B AN T AT AR A AR T X 231
AR b U R R B (G 3 R L R B
o ] L S AR b D) 58 52 s 5 B9 18 7)) B 3 5
i 2 42 o 0 FCAE TE Pl R A R I i TR ST 5 TR AR
5 JBIRBE 1 N 3R BT 5 A P IEE A R A AT i
598 J3E PR 5 IR AL TRDHL R L S BORCHE B R, PG

* VRN BR A 25 8 R F S10-08 JE TR AE R .

MR CEI T 1 M A S e E M,/
M 8 1 Al < I 1 B 03 A 8 # o DTG 368 A T o 5
BB R . AA G ME S10-08 S i), 1% 14 5 ik
1 S05-08 T BF L 24K 0. 8 (3EE T 1), {H i % e
A3 FERH X 5 A BT A e o A S - A R R AR
1A 1 VTSR o i DU R Y X i S
AR 28 20 IR T 7 R A TR 2K Y B T, R R T
BN, IO SR v A R R .
FN 3 R B R AN AR X — S5O B o F [ s K

i%ﬁﬁﬁﬂf¥@ SO AR T S 2 TIPS
ot — 5T .
5 &

T AL 0F 4 A A [ 2 B ke R TR A i A
TRORAE . DL A IR OR AL L A5 LUR
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