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Comparative analysis of structural modeling methods of a
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Abstract: Based on the different current structural modeling methods, the problem of internal force distribution and
reinforcement results deviation of frame beams and columns is discussed. This paper briefly introduces the structural design
of a reinforced concrete slope roof with a closed top layer, PKPM2.1.2 was used for modeling, the smothered roof and the
pitched roof are respectively built according to a standard layer, the smothered roof layer is modeled as interlayer plate, and
the smothered roof and the pitched roof are modeled according to two standard layers, and the force analysis is carried out.
The results show that it is more economical and reasonable to establish the model of the smothered roof layer and the slope
roof according to one standard floor, which will not cause the calculation distortion due to the sudden change of local floor
stiffness. The research results can provide reference and suggestions for similar engineering design.
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Fig.1 Architectural Illustration
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Fig.2 Building Section Drawing
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Fig. 3 Integrated 3D Structural Model
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Fig. 4 Model 1 - Top View
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Fig. 5 Model 2 - Top View
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Tab.1 Calculated Displacement Angles

A PRI PRBLJEH/ s L iV TE R (X)) L RHL
1 0.8688 180 1.00 ( 1.00+0.00) 0.00
A — 2 0.8511 90 1.00 ( 0.00+1.00) 0.00
3 0.7685 142.12 0.00 ( 0.00+0.00) 1.00
1 0.8786 180 1.00 ( 1.00+0.00) 0.00
T — 2 0.8612 90 1.00 ( 0.00+1.00 ) 0.00
3 0.7873 0 0.00 ( 0.00+0.00) 1.00
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Tab. 2 Mode Shape
Ay PRAL5 PRALE W/ s /e FERE (X)) % R HL

1 0.8688 180 1.00 ( 1.00+0.00) 0.00
A — 2 0.8511 90 1.00 ( 0.00+1.00) 0.00
3 0.7685 142.12 0.00 ( 0.00+0.00 ) 1.00
1 0.8786 180 1.00 ( 1.00+0.00) 0.00
T — 2 0.8612 90 1.00 ( 0.00+1.00) 0.00
3 0.7873 0 0.00 ( 0.00+0.00 ) 1.00
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Tab.3 Calculated Reinforcement Area at Beam and Column Ends (Unit: mm?)

it ENERUELS 1% 1) S0 2 rp g TR KRR A
n To A5 1295 1367 1132 1154 325
R — 3060
J 980 1037 1212 1344 2164
B T0if%h 1497 1806 749 1286 325
FETY — 4464
it 1423 1422 868 1269 2061

A DA, B — 5t SR e 2B 1 3 R T AR A3 0 S B /N 13.5% 1 31.1%, H fr) i 22
TOUF R R0 73 VAR 1) 7N 22.7% 0 22.4%;  HH R T A RS 55 70 Sl B 2 — 1K 51.1%F1 39.6%:
FARPERTIH R 1/ 10.3%F1 39.6%, FRHERJE BB 1K 5.6%;: JCRHZE P8 A8 1055 e
A, R EC AR A — AR TR 5.0%; ARG AR A — AR A U 31.4%. BRI TR
BYIE G B, A — A A& 69830kg, JR A& Z4M 5 F & 16270kg, f 7 — & FAN & 77750kg,
R T & Z 4055 FH & 16270kg, R THZH & =995 F & 18680kg, & FI AW B ALY — i — /1 10.2%,
JETAH A 2800 5 FH B A A — e A /> 12.9%
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Fig. 7 Model 1 - Bending Moment Envelope
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Fig. 8 Model 2 - Bending Moment Envelope
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Fig. 9 Model 1 - Bending Moment Envelope Fig. 10 Model 2 - Bending Moment Envelope
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