%40 54 1 T REHR L 3R FE LA Vol. 40 No. 1
2018 & 2 A Journal of Civil, Architectural & Environmental Engineering Feb. 2018

doi:10. 11835/j. issn. 1674-4764. 2018. 01. 008

VL J22 B i A 6 KRR KA B g g

WHE AL 2 B e’

(. HEKRF L RIEFKR ‘k‘/j 410082;2. TR k¥ LR ITAFR, E /K 400045)

 E.AKSAHLEZR@M oA HRA . H EIUAE LR R E XT?F?I?Hiﬁ'éé’JS"’"ﬁ,m%é‘ﬁ
MTEEREM T ELEKXRGREANEZ B BIEF KRG HBKR, 3% BREW,
MRV E A R 5 25 M 3h ) 45 AE vl B 2 1) 89 £ T%J»;KS&ﬁ&zﬁ@nmﬁxmkuﬂaﬁ
Yk R TR AT REREMRE, SHTEERBRA SO REL E@OTR . HRFE
FAUTEERRAKRABGBRIEF LD AR TR, FFREA . KRS W & MAERMKE
FEERTOHHBRERABERY W, SRR GE AL 500 Cl Lof, M ikae )
MEHIR, B EEORT ARAESRN T ERK AR R ERGRBEE AN A RERZEN
?J“I%Jo

EEIF HRER & KRR+ F3 Hoa

FESES:TU392. 3 XEARER A XEHS:1674-4764(2018)01-0055-07

Dynamic response of single-layer reticulated domes under fire
and blast loads
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Abstract: The Kiewitt-8 single-layer reticulated domes were taken as case study. Considering the influence
of geometric nonlinearity and temperature on the properties of the material, the dynamic behavior of the
single-layer reticulated domes subjected to blast loading in different fire stages was simulated. According to
the B-R criterion, the dynamic stability critical overpressure loads of K8 single-layer reticulated domes
subjected to blast loading in different fire stages could be determined by the relationship between the peak
overpressure of blast and the structural dynamic response. And the influence of parameters such as the rise-
span ratio, the roof load and the constraint settings on the dynamic stability of single-layer reticulated
domes subjected to blast loading in different fire stages were analyzed. The results show that fires have a

great influence on the dynamic stability of the reticulated domes under the impact of explosion, When the

Y75 B #7:2017-04-08

E&TH: BHEHELHRITR(2016 YFCO701201) ; 1 ja 44 e AL R4 2 A1 3 A1 BA & 3l %8 B 1+ %) G W 25048 (20150616 5-)

EE BN PP AE (1970, B 82 1 LA T 00, 2N WM SR B 25 (8] 45 4 e 5 A 58 E-mail : hyjo087 @
163. com,

Received : 2017-04-08

Foundation item: National Key R &. D Program (No. 2016 YFC0701201) ; Hunan Science and Technology Innovation Team

Rolling Funding Project (Hunan Financial Education Quota (2015) No. 616)
Author brief: He Yongjun(1970-) , professor, doctorial supervisor, main research interests; theory and application of steel

structure and large span spatial structure, E-mail:hyj0087(@163. com.



56 + REHR L IR FE A

% 40 A

maximum temperature of the reticulated dome rods rises to more than 500°C, the anti-explosion ability of

the dome greatly decreases. The rise-span ratio, the roof load and the restraint settings have different

effects on the anti-blast ability of the reticulated domes in different fire stages.

Keywords: reticulated domes; fire; blast loading; dynamic response
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Table 1 12 element dome calculation results
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Fig. 4 Stress-strain curve of steel at different temperatures
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Fig.5 Temperature curve of members under fire
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Fig. 7 Explosion peak overpressure-maximum displacement curve under different temperature
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Fig. 9 Temperature-explosion peak overpressure curve
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Table 2 Critical explosion peak overpressure

of dome with different span ratio
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Table 3 Critical explosion peak overpressure of

dome with different roof load

a2 T o 2/ U {8 . / kPa
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0 36.13 35.78 35.65 34.93  30.92
1.0 37.34 36.97 36.85 36.25 31.95
2.0 38.54 38.10 37.90 37.43  32.66
3.0 39. 62 39.11 38.88 38.43  33.22
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Table 4 Critical explosion peak overpressure of

dome with different constrained settings

U {5 # & /kPa

S L -
20~100 C 200 C 300 C 400 C 500 C
8 Zy 3t 14.72 14.73 14. 38 7.75 4.72
16 245 18. 32 17.91 17.73  13.02 10. 37
24 Yy 38. 04 37.58 37.42  29.81 25. 34
LYy 37.34 36. 97 36.85  36.25 31.95
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Explosion peak overpressure-temperature

curve of dome with different constrained settings
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