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Abstract: In order to improve the anti-punching shear performance of slab-column joints and thus
promote its engineering application, the effects of different arrangement forms, shapes and sizes,
geometric parameters and combinations forms of various types of anti-punching shear elements on
the anti-punching shear bearing capacity of the joints were compared. The research status of
repair and reinforcement of damaged slab-column joints was summarized. The research results on
the anti-punching shear performance of slab-column specimens with openings under different

openings sizes, distances, numbers, shapes and eccentric loads were sorted out. The calculation
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method of the anti-punching shear bearing capacity of slab-column joints with and without the
punching shear reinforcement and configuration of steel shear frame, and the prediction method of
the anti-punching shear bearing capacity of slab-column joints based on machine learning were
summarized. The results show that the various types anti-punching shear elements can improve
the punching shear performance of slab-column joints by changing the arrangement forms, shape
and size, geometric parameters and the combination of elements. The larger the size, farther the
distance and more the number of openings in the slab, the more unfavorable the anti-punching
shear performance of the joints. The anti-punching shear bearing capacity calculation formula
based on numerical simulation and specification improvement only have high prediction accuracy
for specific tests, has not yet formed uniform bearing capacity calculation formula, and the
prediction model of punching shear bearing capacity based on machine learning is the focus of
future research. In addition, further research on the repair and reinforcement methods of
damaged slab-column joints is also of great significance for improving the theoretical system of
anti-punching performance of slab-column joints.

Key words: slab-column joint; anti-punching shear element; anti-punching shear capacity; predic-

tion model; slab-column specimen with opening; machine learning
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Fig. 1 Arrangement of shear studs
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Table 1  Arrangement of different steel shear frames

UGB 1 P4 T G A Iy 2
I 59 T 40

| |
[ | | ]

|

8] T %R (583080 T

T R (53t 1) 1

T4 | A’é

ZIN

Bompa %1 R HIA5 BROTEUE B, W52 T L B
IR MU AR JE B 7 BRACRE Y R B U i
SRR AT A0S PR AR TC S ) AT B
TR BT b DR BE L C B R B B T R A A
TR AE I BAT R B2 B 5 TIC B P AR R 2
B BT 77 A B i T R A B ) B AR R B
FEAE LI BT (B2 R b TR E

B A [a) A 1 J7 300 R 5 g 20 s T AN BT
2R R L 5 ) R T R — P B R AR 5 i
PERERIA RO . ERPFE LT ABAQUS AR
JLoR BT - ST T C A 2R BT ) B IR AR 5
2B TE] o st 5 7 2% B4 AR AT T SRR L 45 R R
71N+ 30 A B g 2T W e e e DD R 30 IR AR
THAIR J T LR Y A 60 S L BT 0 g 5T g 28 64 W1
JEE I R R AR T B IE A AN B . A ] GE
SR T BB AU, 40 T 45 RN T — 3 R P 3
TN B Ty AR L T R AR Y AR A BT b DD R
fit. Al-Abasei 55 FEARAL T £ O DICE 5 A IF
JE& v D5 . I R T 26 L O RN BT 1 B2 S g
M) B TEEE R W AR R ST B S I RE 8 1 25 4R v
ENGRIEIRU IV - IR

RUH 5 3 B8 0 FE AR Y 25 R 800 A
DRAR T O Tl R SR S S AR BT RR BT U U
/NI A A A R T A R i —

SR /N BT ) AR B AL BR T G
S {4 TR By SR AR B 1) b A L Bk
UG A A7 A BT 2 PR . Gt BE RS S e U 4K B
FIHE BT Ty TR s SCRE % Uk /N 7 A9 BT O R A 1
iy B A5 R X 25 e 7 14 BTk

B M@ R

= =D =

B2 BRENRERAGE

Fig. 2 Optimized arrangement of steel shear frame
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Fig. 3 Steel shear frame with anchor bolts
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Fig. 7 Arrangement of different shape openings
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