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Research on Seismic Performance of HVAC Support Hanger
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Abstract: To clarify the influence of key parameters on the seismic performance of HVAC duct support hanger brackets, taking
the HVAC support hanger of medical buildings as the research object, 15 groups of specimens with different parameters were
designed. Through finite element simulation under low cyclic load, indicators such as load — displacement hysteretic curve,
skeleton curve, ductility and energy dissipation capacity were analyzed. The results show that the suspension height has little
influence on the support hanger, and it is recommended to control it below 900mm; when the lead screw diameter exceeds 12
mm, the deformation capacity of the specimen decreases significantly, and the 12 mm diameter lead screw is the preferred
choice; the energy dissipation capacity of specimens without diagonal brace and with unilateral diagonal brace is significantly
lower than that of specimens with bidirectional diagonal brace, and the support hanger with 45° diagonal brace angle has better
mechanical properties. The research results can provide reference for the engineering design of HVAC support hangers and the
formulation of relevant standards.
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Table 1 Design parameters of specimens

W TR x BERE/ AT ER M RHEMAE (K
ST T mm X mm /mm - XHEE PIFA) /(°)
SO1 (500 +441) x1200 12 Xl 45.0
S02 (600 +441) x1 200 12 3 45.0
_— S03 (700 +441) x1 200 12 X 45.0
7S04 (800 +441) x1 200 12 LA 45.0
S05 (900 +441) x1 200 12 45.0
S06 (1000 +441) x1200 12 U1 45.0
S07 (700 +441) x1 200 10 X 45.0
4 S08 (700 +441) x1 200 4 3 45.0
S09 (700 +441) x1 200 16 LA 45.0
p— SI0 (700 +441) x1 200 12 BRI 45.0
TTS11 (700 +441) x 1200 12 ¥ 45.0
S12 (700 +441) x1 200 12 60.0
) SI13 (700 +441) x1 200 12 XU 52.5
£
S14 (700 +441) x1 200 12 37.5
SI5 (700 +441) x1 200 12 XU 30.0
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2.1 A PRAGHEAEZS

R MM ARHE R Ty I TEE, R
FELREAPE A 12 m, EIEL %N 36 kg/m, [A]HT,
TEA BT T, BRIZARSL, R4S M BRI N 45 14
PPERC R E BOE N 2 060 GPa, JAMAH w4 0.32, %
J p BUR 7.85 kg/m’, FF AT A Q235 BAE, i
BRI R R PR, SR A SRIREAR Y, 1L Von — Mises
et ARV U] Sk B 98 1 1 AR RN N ) 22 ) SR Ie , HL AR
ME, SEMHENAR R 0 B, XA AN SI{E A 235 MPa;
MPAPE Y AR K 5 0.063, [ J7 FTFZE 341,49 MPa;
T 24 950 P AR i — 25 3k 3] 0. 121 BF, [ Jy 55 )
388.6 MPa,

FEXHIEARERSY, ] Q2358 Ahk}, ALE R MI0, %
BEh7.85 kg/m’, BAPERE G E %5 K 2.5 x 107 MPa,
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g 4.31 kN, VFHIPLET AT 3. 24 kN,
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Fig. 2 Calculation model
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Table 2 Key point of specimens

- et A 2 e (o B WA {0 2 2 %% WA LR FEME R KL
NG TR T 1w
P /kN A,/mm P, /kN A,,/mm P,/kN A,/mm A/A,
1 1EJf] 4.78 5.06 5.615 12.63 4.767 24.92 5. 04
' | 4.717 4. 66 5.516 12. 86 4. 689 24. 10 ’
1E 11 4.71 4.17 5.57 9.13 4.73 22.31
S02 5.46
| 4.71 3.83 5.48 9.06 4. 66 21.34
1E 1] 4.80 4.21 5.65 9.13 4.80 19.25
S03 4.82
o] 4.72 3.63 5.46 9.06 4.61 18.54
4.91 4.19 5.80 9.21 4.93 18.05
S04 IE@ 4.84
7 [7] 4.70 3.29 5.46 9.18 4. 64 18.19
1w 4.90 4.00 5.77 9.15 4.90 16. 36
S05 , 4.64
7 i) 4. 68 3.19 5.41 9.10 4.60 16. 98
: 4.91 3.90 5.74 9.28 4.88 11.09
S06 £ 3.06
1 17] 4.73 3.21 5.51 5.53 4. 68 10. 65
: 2.81 3.78 3.29 9.01 2.80 16. 90
S07 Ed 4.79
7 [a] 2.71 3.31 3.19 8.88 2.71 17.05
7.36 8.26 8.91 19.51 — —
S08 Efd 2.49
gl 7.28 6.72 8.59 17.85 — —
: 7.39 7.98 9.00 17. 60 — —
S09 1 2.32
g 7.55 7.05 8.94 17.33 — —
2.98 5.52 3.58 9.18 3.03 17.94
S10 R 3.41
o] 1.98 2.77 2.33 4.73 1.98 10. 36
1E 11 0.28 22.16 0.37 49.71 — —
S11 2.18
7 [i1] 0.30 23.42 0.39 49. 82 — —
7.76 2.88 9.36 5.63 7.96 9.58
S12 i 2.98
o] 7.75 2.48 9.22 4.51 7.84 6.38
5.82 3.09 7.01 5.54 6.01 11.01
S13 £ 3.53
i [m] 5.83 2.76 6.89 4.67 5.86 9.63
1w 4.33 5.29 4.95 17. 69 4.21 40. 44
S14 8.37
i m| 4.17 4.51 4.83 12.93 4.11 41. 61
4.07 8.74 4.85 35. 64 — —
S15 [ 3.96
7 i) 4.15 9.21 4.88 35.53 — —
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