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Structural calculations

1. AHNZFER

1. Appropriate requirements
TiA&ERE ). KT 100kg/m?
Top shelf weight capacity: > 100kg/m2
JRAKERE ). KT 250kg/m?
Chassis weight capacity: > 250kg/m2

2. TSR T

2. top beam intensity calculation

a) TR ) LA P

a) the nature of the top beam cross-sectional geometry
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1=4.113x10°mm?
W =I/y=4.113x106/91.77=44.82x10°mm>

b) 4# A 100kg/m” i :
b) when the load is 100kg/m’
BUR AT TR 1.4, AIARHT 4> T RS 1.4

To take a permanent load partial coefficient 1.4, variable load partial factor 1.4

TN f= (6.055x2.435) X100=1474kg

Activities load capacity = (6.055x2.435) X100=1474kg
T ZE H H=360kg

Top shelf weight=360kg




M3 i=1834kg

Total load = 1834kg

TR NS A =917kg

Each stringer load = 917kg

2 F AR q=F/L=1.4x917/5635=0228kg/mm

Beam uniformload g =F/L=1.4x917/5635 = 0228kg/mm
Mnax=q1*/8=0.228x5635%/8=0.905x10°kg/mm

Omax=Mma/ (Y*W) =0.905x10°/ (1.05x44.82x10°) =188N/mm><<215N/mm’

w/1=5/384xql’/ (EI) =5384x (0.163x9.8x5635°) / (2.06x10°x4.113x10°) =4.39/1000=1/228

JREZE SR T
Chassis strength calculation
a) HfrfEil
a) load case
UK A 0 RS 1.4, ARG 43 T R 50 1.4
To take a permanent load partial coefficient 1.4, variable load partial factor 1.4
I i =250kg/m’
Live load = 250kg/m?
JE T A=6055%2435=14.74m”
Total area = 6055x2435=14.74m’
S 3 {7 =250x14.74=3686kg
Total load =250x14.74 = 3686kg
7 JIRAEZR |- 2% A e ) L B =225kg
Empty frame on the bottom of each assembly = 225kg total weight
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W 23 JEHE SR 2 A1) M 38 4 =3686+225=391 1kg
In addition to empty bottom frame Total load than = 3686 +225 = 3911kg
KilZE: 5635mm, 62.7kg

Long edge beam: 5635mm, 62.7kg

FIiAZE: 2135mm, 22kg

Short edge beam: 2135mm, 22kg

BEZE: 2325mm, 9.2kg

Beam: 2325mm, 9.2kg

X Z%: 2425mm, 31.9kg

Crossings beam: 2425mm, 31.9kg

30x30 f%: 2320mm, 4.1kg

30x30 beam: 2320mm, 4.1kg

b) 2 JyHAHE
b) calculate the force area
K31 3= 2 %2 ) i #1=20x5635=0.1127m’
Longitudinal girder force area = 20x5635=0.1127m”
K630 3= 2 %2 ) T =20%2135=0.0427m’
Short side main beam force area=20x2135=0.0427m"
W A2 )T F=50%2251=0.1125m’
Beam force area=50x2251=0.1125m’
SRR 7T A=33x2251x2=0.07428x2=0.1486m”
Crossings beam force area=33x2251x2=0.07428x2=0.1486m"’
JRZ 52 17 KATHI#=0.1127x2+0.0427x2+0.1125x7+0.1486x2=1.3958m*
The total area of Chassis force=0.1127x2+0.0427x2+0.1125x7+0.1486x2=1.3958m"”
o RS RIZIT)
c) calculating the force of the beam
443 5% B HE 7=3911/1.3958=2802kg/m’
Each part by pressure=3911/1.3958=2802kg/m’
K1 348252 3111 171=2802x0.1127=315.79kg
The long side of the main beam by force=2802x0.1127=315.79%kg
14 3452 F)1¥) 11=2802x0.0427=119.65kg
Short side of the main beam by force=2802x0.0427=119.65kg
T2 52 1) 1) }1=2802x0.1125=315.23kg
The force on beam=2802x0.1125=315.23kg
Y3252 31 71=2802x0.07428x2=208.13x2=416.26kg
Crossings by force beam=2802x0.07428x2=208.13x2=416.26kg
d) RRFREZ G G5 RE E B



d) to obtain the force of the beam (considering weight and side panels)
i FIAFER. B AT 9=1.4x (119.65+22+80) /2135=0.1453kg/mm
i short side main beam: a beam uniform load q = 1.4x (119.65 +22 +80) / 2135
0.1453kg/mm
i BRI, AR IR ET g=1.4x (315.23+9.2) /2251=0.2017kg/mm
ii. Beam: There beam uniform load q = 1.4x (315.23 +9.2) / 2251 = 0.2017kg/mm
i, X3 HREBAEA g=1.4x (416.26+31.9+4.1) [2251=0.2813kg/mm
iii. Crossings Beam: There beam uniform load g = 1.4x (416.26 +31.9 +4.1) / 2251
0.2813kg/mm
iv.  KibFRE. HR EAAER q=1.4x (315.79+62.7+200) /5635=0.1438kg/mm
V. longitudinal girder: Yes beam uniform load q = 1.4x (315.79 +62.7 +200) / 5635
0.1438kg/mm
AEPEAT, WEPTR:
Have concentrated load, as shown:
e) HRERE
e) strength checking
I EAER
I. Short side main beam
1P R B 5
1.A compressive strength checking
M=1/8q1°=1/8x0.1453x2135°=82789kg/mm
0=M/ (y*W) =82789/ (1.05X41.73X10%) =18.52N/mm?*<215N,/mm’
X NIMERRE R, EX BAECN Q235A,HL y=1.05, T [H
The plastic coefficient of development, Material is Q235A, y=1.05
2.2 Z IG5 The deflection calculation
w/1=5/384xql*/(E1)=5/384x(0.1453x9.8x2135%)/(2.06x10°x30148x10°)=0.2/1000



. X HE#%: Fork beam
1. PR 5L Compressive strength calculation
M=1/8q1°=1/8x0.2813x2251°=178168kg/mm

1P R E I Compressive strength calculation
M=1/8q1°=1/8x0.2017x2251*=127752kg/mm

0=M/ (y*W) =127752/(1.05x13.99x10°) =85.23N/mm2<<215N/mm?2
Z.T%fﬁgﬁﬁ The deflection calculation
w/1=5/384xql*/ (EI)=5384x(0.2017x9.8x2251%) / (2.06x10°x0.792x10°)=1.8/1000

0=M/ (y*W) =178168/ (1.05X22.5X10%®) =73.91N/mm2<<215N/mm2
2. BeF U5 The deflection calculation
w/1=5/384xql*/ (EI)=5384x(0.2813x9.8x2251%) /(2.06x10°x1.26x10°)=1.58/1000
V. KiZ3F:2 Long girder

3. U R I Compressive strength calculation
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AR 52 51 250kg/m? A I, TR Z 7 B RIS HE U0 R BT The sill of
diagram and bending moment diagram show as below when the local board by a load
of 250 kg/m2

270

g=0.1428kg/mm
1 F1=22%g F1=20%yg MM=27g M=317g M=21%g Fi=317kg F1=227kg F1=227kg F1=227kg
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LEEARREEERE, GRS DERE P24 . Bottom beam bending moment

diagram is on left picture, Each component on the bottom of beam bending moment diagram of the
product is on right picture.

2R b K55 maximum bending moment on the bottom beam M.y, =2.0736x10%kg/mm
0=M/ (y*W) =2.0736x10°/ (1.05x41.73x10°) =463.78N/mm2>215N/mm2 (RFF&EK)

T BEW R 260kg/m’ (IR, TREMBRRE . MRIEALK, JRE R 170~180 mn



Need to strengthen the bottom beam to meet the requirements of 250 kg/m2. According to the
experience, the height of bottom beam need to reach 170~180 mm.

tLii &8, Z¥F. Tobe reasonable and economic

AR R 7 LA 140mm 2504 180mm,

Suggested - that the height of bottom beam to be changed from 140mm to 180mm

= =
—
e — 4 e — %
| {120 Y 20 | (180 ) 20

Bk blE, HARPEAE T RN 30148x10°mm' A8 AL 6. 426x10°mm’, 76k i A

With its moment of inertia | of 30148x10°mm" into. 6. 426x10°mm’, section modulus after the modification
W R A 41, 73x10"mm’ A2 70, 21x10mm’s FERIA T Ma RN

Changing the value W from 41.73x10’mm’ onto 70.21x10'mm” and substitute M
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5 6=M/ (y*W) =2.0736x10°/ (1.05x70.21x10°>) =276N/mm’

LRI Q235 508 Q345, IXFET, 7E 250kg/m? FITEHL T, TR L Z K.

With the bottom beam material Q345 instead of Q235, thus, It can meet on 250kg/m2

gk JFORMKBEARET L 250kg/m” ER, A T REWE 250kg/m” [HEER,

Conclusion:: It can’t meet 250kg/m2 under old bottom beam,

UK R G, = B2 1 R 140mm 2504 180mm,  AHEHH KT Q235 B4 Q345.

To suggest that change the bottom beam height from 140mm onto 180mm, to use the material

Q345 instead of Q235

1.8 1+ The deflection calculation
B4J¥ 1=5384xq>/EI=5/384x(0.1438x9.8x5635°>) /2.06x10°x6.426x10°) =2.48x10

B 2=K, xFI*/EI=1.11x227x9.8x5635°/(2.06x10°x6.426x10°) =59.23x107
BaJ¥ 3=K, xFI*/EI=0.5x89.6x x9.8x5635%/(2.06x10°x6.426x10°) =10.53x107

w/1=2.48x10+59.23x103+10.53x10°3=72.24x10°3

Bk, PiEginl* (8.1 4%) Conclusion: Seismic rate* 8.1




