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The economic rationality study of the main stress members

of the glass curtain wall

YAO Gui —ying' XU Si XU Jin - yun®
(1. College of Mechanical and Electrical Engineering Hebei University of Engineering Hebei Handan 056038 China;
2. CITIC Bohai Aluminum Curtain Wall Decoration Engineering Co. Ltd. Beijing 100000 China)

Abstract: According to the curtain wall industry development planning and design current state a va—
riety of mechanical models was analyzed; authors advise that the multi — span articulated beam me—
chanical model should be chosen as far as possible design of vertical column structure according to the
reality situation; the mechanical model of the multi — span hinged beam should be selected as main
method during the calculation  the proportion of the cantilevered beam and the simply supported
beam should be adjusted which could make wall engineering achieve the better economic benefit.
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M,=(q,L°/8) 1-(a,/L)" *=Pa, 1- W, =M, /( yf)

(1+a,/L)*/2 +a,/L, T =V Ss/(It) <f,

M, My, M, - \ oy =My /(yWy) <f

B, ~oon Py - 2 W, =M, /( /)

(N) - T = VpSs/(It) <f,

3) o o, =M, /(yW,) <f

dy =(5¢,L,*/384E) 1-2.4(a,/L))’ W, =M, /()

dyy =(q,a,L,° 24E) -1 +4(a,/L,) " + 7 =V S/ ) <f,
3(a,/L,) " +(Pya,’L,/3EI) (1 +a,/L)

d, =d, +d,/2 2

d,/(L, +a,) <1/180

d;, = (5qlL,"/384El) - q.a,’L,’/32EI - L =4 000 mm; S, +0.55,
P.a,L,/16EI g =2.15 N/mm;

d, = (qua,L’/24E) -1 +4(a,/L,)* +3 S, ¢, =1.39 N/mm;
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M2763 E =70 000 N/mm’; 2) a,/L,
£, =135 MPa R Ry . M, M,
7. =75 MPa. . . a,/L, =1/20
4.3 -3.88
2.1 M a3 X
100% ~9. 76%
M. =M, +0.5M, = qI>/8 =2. 15 x4 000® = 8
=4300 000 N * mm . a, /L, =1/4
MB2 Mn
W, =M. /yf, =4 300 000 851 < 135 = 8
31 851. 852 mm’ 3) /L =1/6~1/5
V=V, +0.5V, =3 892. 375 + 0. 5 x 815. 88
=4300.315 N o
2.2
2.3
MATLAB
1 2.
1 2 M,
1)
4.3-2.77
43 ]
_ < /L, =1/4
100% ~35. 581% o =M/(yW) =/, @t
W=M/(f) 1/6. 800 +
i W 3200 =4 000 550 +3 450 =4 000.
30% .

1

(al /L1 =1/30 ~1/9)

Tab. 1 The calculation of the shear force and the bending moment( al /L1 =1/30 ~1/9)

a, /L, 1/30 1/20 1/15 1/14 1/13 1/12 1/11 1/10 1/9
R.4.16 4.08 4.01 3.99 3.97 3.94 3.91 3.87 3.82

Ry 4.02 3.88 3.75 3.71 3.66 3.61 3.55 3.48 3.40
M, 4.02 3.88 3.75 3.71 3.66 3.61 3.55 3.48 3.40
M,, -0.55 -0.82 -1.07 -1.14 -1.22 -1.31 -1.42 -1.55 -1.70
M, 3.76 3.51 3.28 3.22 3.14 3.06 2.97 2.86 2.73

‘R ~Rex x10%; M, My, M, x10°,

2 (al/L1=1/8.5~1/3)
Tab. 2 The calculation of the shear force and the bending moment( al /L1 =1/8.5 ~1/3)

a, /L, 1/8.5 1/8 1/7.5 1/7 1/6.5 1/6 1/5 1/4 1/3
R 3.79 3.76 3.73 3.69 3.64 3.58 3.44 3.23 2.87
Rey 3.35 3.29 3.23 3.16 3.08 2.99 2.75 2.42 1.91
M, 3.35 3.29 3.23 3.16 3.08 2.99 2.75 2.42 1.91
Mg, -1.79 -1.88 -1.99 -2.11 -2.25 -2.40 -2.77 -3.27 -3.94
M, 2.65 2.57 2.48 2.39 2.28 2.16 1.87 1.51 1.06
Re~Rex x10%; M, M, M, x10°.
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R.,=(qL,/2) 1-(a,/L)> =(2.15x3200 +
2) x 1—(%)2 =3225 N

P,=R, =3225N
550

P, =Py(1-a/L) =3 225 x(1-375) =

2710.87 N
M, = —(Pya, +qa,”/2) = —(3 225 x550 +
2.15%x550>/2) = -2 098 937.5 N * mm
M, =(qL>/8) 1-(a,/L)> *=P,a, 1-(1
+a,/L)*/2 +a,/L, =3 450" x2.15 +8 x 1 —

550 v2 2 ~ 550 | ,
(37450 2710.87 x550 x 1= (1+5750) "/
550
2+374sp =2311730.087 N+ mm
M, =9L*/8 1 - (a,//L,)> * = 2.15 x
3200°/8 1-(800/3200)> *=2418750 N * mm
43292 1009 ~43.7%
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