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Department
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Structural Design and Eslimating Construction Cosl of
Environmental Engineering and Chemical Engineering Laboratory

Mr.Khrongbun Jai-ngam 1D. 49360143
Mr.Suppanat  Chankasem iD. 49362086
Mr.Phaowpong Meanphaow " ID. 49362994
Dr.Kumpon Subsomboon

Civil Engineering

Civil Engincering

2009

Abstract

The purposes of this project were to design the structure and to estimate the cost of an

Environmental Engineering and Chemical Engineering Laboratory building. After a survey of

primary data such as needs for the use of building space. Architectural and structural works were

designed and the construction costs of building were eslimated. Results of this project including

architectural and struciural drawings, Bill of quantity (B.0.Q), and estimaling of construction cos!

can be uscd for planning the project at Naresuan University, as well as skills in structural design

and cost estimation for engineering graduates.
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3.4 NuvemuvInseaie
N3 aﬂmmu'lﬁ’ﬁmumfuﬂmmwmﬁmﬂu SD 40 laoiintsiimodaci
fc’ = 240 ksc, R = 17.262, j = 0.879, k — 0.364
3.4.1 WYY
wriAERIMa
A3861IM AN S2 (4.00x4.00 m)
fvua mmnmi‘fu(t) =0.15 m.
1f1uﬁ'nmmnmﬁ(DL) =0.15 x 2400
=360 kg/m2.
ﬁv‘IHﬁﬂUSﬂgnﬁlﬁ(LL) = 300 kg/m2.
s'Jm.'i’mﬁﬂﬁ‘;qwuﬂ(DL+LL) = 660
mmﬂméﬁqﬂ(t min) = (3.743.7)/90
=0.082 < 0.15 (OK)
M=3.7/37=1
zozduilsguinaramdnieSundn = 0.025+0.012/2 = 0.031 m.
2z u0agUINM AN I = 0.02510.012+0.012/2 — 0,043 m,

Mr=17.262 x 1 x 10.7°2 = 1976 kg-m.

o Tanuuas - a
Funbszana . HMARA IR MANE T uHAZIZUzIE6Y
NS CWA’ M/fs j.d
c
(kg.m) (em?) 10 12 16 20
aF
b4 o
AT U
M 0.033 306 1.72 0456 | 0656 | 1.167 | 1.823
M s cont 73 0.41 1.909 | 2749 | 4.888 | 7.637
+
M, 0.020 101
+
M LL 0.028 118
+
M - 219 1.23 0.636 | 0916 | 1.629 | 2.546

19



3/
ATHE ]
M__ 0.061 566 3.54 0222 | 0319 | 0568 | 0.887
s
M dis cont. | 0.51 1.550 2232 1968 6.200
+
M, 0.023 116
.
M, 0.030 127
+
1\ — - 243 1.52 0517 | 0744 | 1323 | 2.067

320I503(s) = min (3x0.15,0.30) 1¥@0.30m

GBI 2 et 010 i
/ CB 2 nunge O.Uf
f l/_

Ya=Vb=0660x3.7/3=8I4kg

ﬁl}lﬂ 2 e 00

SL-2

] d%’ L=
HHUHUN AR

FI0019N 13RI S10(2.00x4.00 m )

Tuu

o o

ANy

Tl

CBIZ nensf 0 30 me
LBLZ imnsP 0.90

—— ] 918m
7

e

12 mnét 090
CAYZ nene2 D40 m

4.00m

SL-2

MIMINUSINAI(LL) = 300 kg/m2

»

o ar 4
WIMUNUIITNAANN(DL) = 0.2 x 2400 = 480 kg/m?2
TuusdngagaM max) = 780 x 478 — 1560 kg-m
WIUNBUGIGA(Y max) = 780 x 412 = 1560 kg

Tgega(Mn) = 17.262 x 1 x 16.7°
= 4814> 1560 OK

6.00m

SL-2

AVINMUIATYA( min) = /30 =4/30=0.13< 02 m OK

¥ I
WININUSTYNMINUA(DLALL) = 4804300 = 780 kg/m2

anwanlssdnSrald) = 0.2-0.025-0016/2 - 0.167 m

USmamaniaSuiideams(as) = 1560/(1700 x 0.879 x 0.167) = 6.25 cm?2
Ysnmmanasudunmstana(As-min) = 0.0018 x 100 x 20 = 3.6 cm2
usufiousuqaqa(ve) = 029 x V240 x100 x 16.7 = 7502 > 1560



—

342U

A70019M15A U B1 (0.30x0.60 m.)

M = 8699 kg-m

Vo = 8162 kg

YOuin
Effective Depth = 0.6-0.03-0.009-0.020/2 = 0.551 m
Mr=17.262 x 0.30 x 55" = 15722 > 8699 kg-m
As = 8699 /(1700x0.879x0.55) = 10.58 cm’ ......use 4-DB20
Asmin = 14/fy{b x d] = 5.79 cm

r= o
Check usamautiazimaniasn
Ve =029V’  (b.d) - 7426.37 ke

v ~Ve= 8162-7426.37=T36 kg

—
Av=T0.9°/4 = 0.636 cm’

fv = 0.5fy = 1200 kgfem’

Spacing =min{ n.Av.fv.d/(V-Vc), d/2}

= min{9x0.636x 1200x55.1/(736) = 514, 27.55}

Use indmJaon RBO@0.25

2-DB12mm.

1-RBImm. @0.25m

4-DB20mm.

® [ s

21
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3.4.3 UGN

HAIAIT] HAIA

njliezasg
_ 5 5 1530 Kg
g sy 50 06 260G 60 TS IG TSN o
- 306 05 306 g 06 3% 06045 06 4 306 45
W:muﬁgmwﬁmm
e ' — L el el ‘T"
Ry= 12837 Kg Ry= 11435 Kg Ry= 12393 Kg Ry= 13090 Kg Ry= 6224 Kg
Jongim) P {kg) index © - [dwou [size r minfcm) JkLir Fa{kg/m) | cm2]Pafkg) [PPa Jweighl ]

1 1 2 2[40°40*4mm 1.21] 8264463 1028.888) 6.16{ 6337.947] 0 0083562 4.84J0K
2 1IN 2 2|40°40*4mm 1.21| 8264463 1028.864 6.16| 5337.847| 0,058552 4.84[0K
3 1} 6923 2 2}40°40*Amm 1.21] 82 64463 1028.688| 6.16] 6337.947[ 0.110414 4.84[0K
jl 1 688 2 2[40*40*4mm 1.21} 6264463] 1026.688]  6.16| 6337.947] 0.014011 1.84[0K
5] 1 1531 2 2/40°40*4mm 1.21} 8264463 1440]  616) ©6704] 0.0472G 4.84|0K
5 1 4.8 F 2[40°40°4mm 1.21] 6264463 1440] 616 8870.4] 000054 +.84]0K
7 I 2722 2 2]40"40*4mm +.21] B2 64453| 1028.888]  6.16) 6337 47| 0.0427948 4.84]0K
8 1] 1233 2 2]40*40*amm 1.21] 6264463  i4aQ 615 8670.4] 001397 4.840K
9 i 2376 2 2]40'40°4mm 1.21] 8264463] 1440 616  8870.4] -0.02679 4.6410K
10| 1 A5 2 2[4¢*40"amm 1.21] 6254463 1440 616 BO70.4| 0.00507 4.64]0K
1] 1| 2614 2 2[40"40*amm 1.21] 5264463 1026.888) 6.16] 6337 947[ 0.041244 4.64]0K
12 1 -74.8) 2 2}40*40*4mm 1.21] 8264463 1440 6.16]  8070.4] 400843 4.84JoK
13| 11 1881 Z 2]40°40"4mm 1.21] 6264463 1440 616 BA704] 002121 4.84]0K
14 i -46.9 2 2{40°40"4mm 1.21} 62.64463 1440 616| 88704] 0.00629 4.840K
15 1| 2015 2 2[40°40*4mm 1.21] 8264463| 1028.888) 6 16| 6337.947] 06XV 4.84[0K
18] 1| 414 2 2[40°40*4mm 1.21] 62.64463 1440 6.16] Ba70.d4] 001594 +.84|0K
17 1| 2965 2 2}40°40*amm 1.21] 82 64463 1440 616 BO7D.4] 503343 4.84]0x
18 IRE= 2 2]40°40°4mm 1.21] 8264463 1440 6.16] 8870 4] 0.62611 4.84J0K
19 1] 2215 2 2]40"40*4mm 1.21] 6264463 1440 6.16( 88704 0.02497 4.84]0x
20 1 -749) 2 2[40°40*4mm 1.21| 8264463 1440 616 BS70.4| 008444 4.64]0K
21 I 2531 2 2[40°40*4mm 1.21] 8264463 1440 6.16|  Ba70.4] 062853 4.84|0K
2 1 127.3) 2 2}40*40*4mm 1.21] 8264463] 1026.688] & 16| 6337.947] 0.020085 4.84]0x
23 1 631 2 2]40°40*4mm 1.21] 8264453| 1078.888] & 16| 6337,047) D.G0SI5 4.84{0K
24 1 2987 2 2{40°40°4mm 1.21] 8264463 1440 6.i6] 8870.4] 003367 4.84[0K
25, 1 51.1 2 2[40%40°4mm 1.21| 6264453| 1028.608 6.16| 6337.947] 0008063 4.84[0K
% 1 2579 2 2]40°40°4mn +.21] 82.64463] 1026.868) 6.16] 6337.947] 0.037535 4.84|0K
27 1 69.7 2 2{40°4D"*4mm 1.21] 82 64463 1028.868) 6.16] 6337.947] 0.014153 4.84]0x
28 1 -280) 2 2[40°40"4mm 1.21] 8264463 1440 6.15] 38704 D@3157 4.84jox
29 1 225 2 2|40°40°amm 1.21| 8264463 1028.888 6.16| 6337.947] 000355 4.84]0K
30| 1 185.5] 2 2{40"40°4mm 1.21| 6264463| 1026.868]  6.16| 6337.947] 0.029284 4.84]0K
3 1 73.g| 2 2[40°40"4mm 1.21] 82.64463] 1028.888] 6.16( 6337.947] 0.011549] 484J0K
32 NIE=Y 2 2[406°40"4mm 1.21] 82.64463 1440  6.16] 3870.4] -0.02522 4.84J0K
33, 1 94 2| 2 2]40°40°amm 1.2} 8264453] 1028.688 6.16| 6337.947] 0,014B63 4.84]0K
M4 1 278 2 2]40"40°amm 1.2%] 82 64463| 1028 888 6.15| 6337.547] 0.045409 4.84]0K
35 1 2458} 2 2|40°40*4mm 1.21] 6264463 1026.868 6.16] 6337.847] 0.038782 4.84[0K
36 1 15 2 2[40*40°4mm 1.21] 82 64463| 1028.888 6.16] 6337.947| 6.002367 4.84]0K
37 0.5 35 2 2]40°40*4mm 121} 41.32231| 1281.169) 6.16] 7692.001| 0.002975) Z24210K
3 1.12 g1 2 2[40%40*4mm 1.21] 92 56198] 956.34%2 6.16] 5891.111| 0032422] 5.4208|0K
39 056 54 2 2[40°40*4mm 1.21] 4678099 1440, 616] 8870.4] -0.00359] Z7104|OK
40 1.15| 4527 2 2[40°40"4mm 1.21] 95.04132] 037.5005]  6.16] 5775.003] 0.07835]  5566]0K
41 06i| 8029 2 2[40°40°4mm 1.21} 50.41322] 1232866 6.16] 7594.452] 0.105722]  2.9524[0K
42 1.47] 5301 2 2]40°40*amm 121] 96.69421 1440 6.16] B8870.4] -0.05976] 5.6628[OK
43 067  4147] 2 2|40°40*amm 1.21] 553719] 1204.735) 6.16] 7421.184] 0.055827] 32428[0K
7] 12[ 2502 2 2[40"40*4mm 1.21] 99.47355 1440 6.16] 8870.4] 0.02022]  5.808|0k
45 072] 1841 2 2[40*40"4mm 1.21] 59.50413 1180.368] 6.16] 7271.067] - 0.02532] a4s4slok
45 123 17 2 2[40"40*amm 1.24[ 101.6529] 8856222 6.16] 5456.665] 0.02047| 5.9532f0x
a7 0.78 72 2 2[40°40°4mm 1.21] 54.46261 t440]  6.16] 8870.4] 0.0008t] 37752|0K
48 127 4013 2 2}40°40"4mm 1.21] 104.9567] 859.2011]  6.16] 5202.678] 0.075822]  6.1468]0K
49 o83 701.5] 2 2|40°46*4mm 1.21] 68.59504] 1123.856 6.16 69722.954] 0.10133] 40172]0K
50, 13| 4116 2 2]40°40°4nm 1.21] 107.438 1440) 6.46] 8870.4] 0.04653]  6.292[0K
51 089 3554 2 2{40°40°4mm +.21] 73.55372| 1091.385) 6.16] 6722.934] 0.053013|  4.3076{0K
52 1.34] 1464 2 2[40°40%4mm 1.21] 110.7438 1440 6.16] 85704 -00165] G6.4856[0K
53 034 1196 2 2[40"40*4mm 1.21] 77.68595] 1063 451 6.16] 6550.651] 0.018257}  4.5456]0K
5 137 198.6 2 2}40°40*Amm 1.21] 113.2231| 790308 5.16] 4868.207] 0.040795]  6.6308J0K
55 1 59 2 2{40°40"4mm 1.21] 8264463 1440 6.16] 8870.4] 0.00778 4. 840K
56 141 a73.2] 2 2|40°40*4mm 1.21] 116.5289] 761.7699) 6.16] 4692.626] 0.100839]  6.8244]OK
57 106] 7086 2 2[40°40"4mm 1.21] 87.6033| 9931878 6.16] 6116.097] 0.115821]  5.1304]0K
58 1.46] 3979 2 2{40"40°4mm 1.21} 1206612 1440) 6.16] _8870.4] 0.04486]  7.0664)0K
59] ST} TN | 2 2{40°40°4mm 1.2} 91.73554| 962 5684 6.15] 5920.421] 0063025]  5.3724{0K
60] 149t -1542] 2 2 1.21] 1231405 1440 616] 88704 o038l 7atslok




r-zl ) [ 4
10N M 27 Fadlsnieyi 89.7 ke
Check kL/r=100/1.21 =82.4 <200 OK

ce=Y QTUEFY) = 1314 > 82.4

Web 61 1.17 129 2 2]40°40"amm 1.21} S6.69421| 924.7746 6.16] 56506.6124 0 027645 S,SZBIOK
Web 6. 1.54 169.4 2 2[40°40"4mm 1.21| 127.2727| 6651273 6.16f 4097.184] 0041345 7.4@01‘(
Web 63 1.22 523 2 214040 4mm 1.21] 100.8264 1440 616 BBIO4| 00059 5.9048[0K
Web 64 58] 4413 2 2{40°40"3mm 1.21] 120.6785] 634.1053| 6 16| 3906.088| 6 112546 _7.6472|0K
Web 65] +.28 764.9 2| 2| 4040 4mm 1.21] 105.7851] 852.4632 6.16] 5251.173] 0145563 6.1952{0K
Web 66 ‘,62r -452 2 2{40°40"*4mm 1.21} 133.5843, 14401 6.16 08070.4] -0.059% 7.8408|0K
Web 67 1.33 438.2 2 2|40 40"4mm 1.21] 1099174 8182718 6,16} 5040.555| 0.085935 6.4372|OK
Web G851 1.66 -224.1 2 2|40°40°dmm 1.21] 1371901 1440 §.16]  8870.4| -0.02526 8.0344|0K
Web 69| 1.39 193.5 2 214040 4mm 1.21] 114.876] 776.1189 6.16{ 4780.893| 0.040474 6.7276]0K
Web 70 1.71 85.6 2 2]40*40"*4mm 1.21] 141.3223| 541.4408) 6.16| X335.275| 0 025655 8.2T64|OK
Web FAl 1.44, -22.5 2 2[40°40"Amm 1.21] 119.0083 1440 6.16) 8970.4] -0.00254 6.969G{0K
Web 12 1.75 3721 2 2|40°40"4mm 1.21] 144.6281f 516.9721 6.16] 3184.548] 0116845 8.47|0K
Wob i3 1.5 1763 2 2|40 40" Amm 1.24] 123.8669] 685.535 6.16) 4284 496] 0.041148 7.28|0K
| 2585008

Fa= [1-0.5(82.4/]31.4)2] /[(5/3)+(3/8)(82.4/131.4)-(1/8)(82.4/131.4)3] = 1028.8 kg/cm?2

IADNIMAN 2-L 40x40x4 mm MU 6.16 cm?2

Pa=10288x 6.16 =6338 kg

Check P/Pa=8970/6338=0.014 <] OK

L. 40x40x4 mm

1m59 TRUSS T1

L 40x40x4 mm.

23



24

3.3.4 aannnm
AIDU13M IR AN
uﬂﬁsﬁﬂﬁun?qn'lnﬁqﬂ C6 = 29632 kg
C7 = 30507 kg>>>>>>> Design Here
D6 = 26070 kg
D7 - 28498 kg
sonuulfieasninurdmaousaie nihda 40x40 cm’
NP = 0.85* Ag *(0.25 * Pc + 0.4fy * Pg)
30507 kg = 0.85 * 900cm™2 (60 + 1600 * Pg)
Pg ~-0.013 (STunsdifin hideamsminasuild)
wstRung 79,4800 éniudedidingt 4 @y mihwamdn hidnd 12 mm
14miintu 4-DBI6 , Fc ~ 240ksc , fy=4000ksc
Check
VNP = 0.85* Ag *(0.25 * I'c + 0.4fy * Pg)
=0.85 * 900 * (0.25 * 240 + 0.4 *4000* (4* 2.01/900))
= 56834 kg (OK)

0.30

- ir - |4-0B 16 mm.
f:'r-_—~‘ U-RB 96:0.20m,

{ct)

3.4.51a
Parameter 719 lumseonuuY
SR24, fs=1200ksc, fy = 2400ksc, F'c = 240kse, n =9, k = 0.448 , j = 0.851, R = 20.56 I ksc
A1901INMsAIn i la
(FaroAunia | m) 19iman RBY
MHUANITUHUL = 0.12m
fmuagnsutiela - 0.17sm
Amuagnuauiyla=0.25m
1§1nﬁ'nmmnmﬁ = (2400 kg/m”) (0.12 m + 0.14/2 m) x 1m = 460kg/m

»

MU SYNDT — 300kg/m



L -,
VBIAYPANLAAIN S A S NIngAsAgs

1 3
Wiminanua = 460+300 = 760kg/m

Mmax = (760 x 2.52) /8=1594 kg-m s .
Vmax =(760 x 2.5)/2 =950 kg Alshn
d =t— cover — (1)/2&‘H§ﬂ J“\TZ
=0.12 - 0.025 - 0.009/2 = 0.0905m Cp
MR =Rxbxd - |'50¥007¢.
=20.561 kg/om® x 1.00m x 9.0 cm’
= 1684 kg-m > Mmax ............... Single Reinforcement
Ve =029 Y240 x 100 9.05
= 4065.86 kg > Vmax ............... %14
As  =504/(1200x0.851x0.0905) = 6.43 cm’

< A0 A v
Ay Iasuns Ao IRoen 1R (u)
minaauiaBou=1.1615V240 /D < 11kse

= 1.1615Y240 7 0.9= 27.799 13 1 1ksc
1?

D0=H-J-d -950/(11x0.851x9.05)~ 11.21em

ATIVUDY As-temp=0.0025 x b x t

=0.0025 x 100cm x 12¢m =3 cm’ <643 em” ... 1918

33023 0AMANA1Y RBOmm@0.10m , ( TRY4 ) /As = 0.636/6.43 = 0.1m
FLOLE0UNANUY RBOIMm@0.20m , ( TTRY4 ) /As = 0.636/3 — 0.2m

4.00 m 4.00 m
| l

RB9 mm. nnyx

RBY9 mm. @ 0.30 m.

1=0.12

RBY9 mm. ® 0,30 m.
RB2 mm. @ 0.30 m.

25

L waoy
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3.4.6 314N
C6
4 " .
HU mgm [{¥R HWIWUT 33U ey
WA 0 5859 760 6619 6619
2 0 30507 760 31267 37886
1 0 30507 390 30897 68783

Use This Table For Design

AL 19 TAIUIUE]
FpAUUUNSINS WIS 997 14 = 10 ton/m”
({BONVUIA 2.8 x 2.8 x 10 = 78.4 lon
ﬁy‘mﬁmriﬂgﬂﬂ\‘lﬁ =2.8x28x045x24=8.5 ton

4

HIMUNATUINU = 68.783 ton

¥ »
o

HIMIANaYUR = 8.5 + 68.783=77.3 ton <784 ton ........0K
MUBUFIYIYA = 77.3/(2.8 x 2.8) = 9.853 (on/m’ < 10 tow/n’........0K
MANATUNAN(AL) = (45 - 5 -1.6/2)/100 = 0,392 m

IMANATYI0(d2) = (45 - 5- 1.6 - 1.6/2)/100 =0.376 m

(A% 0.38 ﬁaﬁmﬁﬂma)
aNusBIARIngad syl uleunznEgGEurdseuia)

=4 x (30+38) =272 cm

s A A o
AANSITNAYY =136 cm

Il

umﬁ'anmz‘n:q V= 0.5x[(9853 + 9853)x2.8x1.4 — (9853 + 9853)x0.68x0.34)/(136x38)

7.03 < 0.53x\l?.40 ksc .........e. OK

WIUROUAIN V= 0.5x[(9853 + 9853)x 2.8 x 0.87]/(280x38)
=2.26 30129}(\12{0 ksc...c........OK

Tunuddngaga(Mn) - 17.262 x 2.8 x 38° - 69793.72 kg-m

Imljuﬁ'ﬁ'ﬁ(M) =9853 x 1.25x 2.8 x 1.25/2 = 21554 kg-m < 48870 kg-m (single reinforce)

USuaumaniaTu(as) = (21554 x 100) / (1700x0.879x38) = 37.96 cm’

As-lemp =0.0018 x 2.8 x 0.45 x 10000 = 22.68 cm’

(Use 20 -DB16 mm@0.125 m, As =40.21 cm’, 105031 = 100.53 cm)
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Final Reinforcement In Slab

Si,S2, 83 ShrinAunnaReatu fo admns ﬁmsm?umﬁnmﬁauﬁ'm‘ih‘lﬁnﬂundu
foasvTasTdimin DBI2 Heaesdm szoeies0.300ms waeldde s1-1

s4, 5, 6 HhuusuRMTIAEoIRI Ao 4x6nms imsiaSumanmiloususaldidungy
@uaiuTaoldinin DB12 Haresdu seozGos0.30mas uns 1480 SL2

57, 58 dhuruimnioaiu fo 3xauns Insiedumdnmieuiudaldidunguiiedy
Taoldmdn DB12 hamosd s szozEu90.300ms uae1980 sL3

59 fimsisumianiaoidmin DB16 eaoedn seosBui0.250ms Lox1d 90 SL-4

$10 Smsiesuminlav1fimin DB16 Meroediu szozi3ee0.30mm3 unel4de SL-5

s11 fimseGumialaoldmdn DB16 Madsedu ssesiue0. 1503 way14ie SL-6

s12 fimsiauminTavldinin DB16 Taaesdm seoziea0.250ms 1ay 1496 SL-7

s13 fimsiBuminTavl9inan DBI16 Haaoedn s2oxEni0.300m3 (nz 1490 SL-8

»
st4 finsisumanlavldindn DB16 vianeed s szusi3010.30was uaz194e SL-9
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Final Reinforcement In Beam

o = o v o 3 W P
Bl, B2, B3, B4, B5, B14, B15 umsmsumﬁﬂmﬁ'aununﬂwﬁlunqmﬁuaﬂu imsaSumin

14 Qs 1 d W -1 = o yci
ANLTI0A 2-DB12 T UIMANATEN UL IAUM S Nivan 4-DB20 1lﬂ$1‘]f‘118 Bel

d w oo or =y [
B8, B9, B10, Bi2 fimawfumanmileutudaifidlunguifioadu imseSumanduus s 2-

. - a 4
DB12 daumandumivns dainisigSuman 2-DB20 uaz144s Be2

B6, B11, B13 fimsteSumdnmilouruialdiihungudoniu SnmswSumdnduuseda o-

1 d v 84 a a d o
DBI2 MUIVAnATHNUULTIAINAISIASUINGAN 3-DB20 llﬂ$1‘ﬁ‘1ﬁl Bel

of w o o
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nama membey fangim}  |P(kg) index I size r minfcmy |kUr Fa{kg/m) |Ares{cm2)fPaikg) [PiPa weight
|-Chood- 1 [ 53 2 2)40°40°4mm 1.21] 82.64463] 1028 868 6.16] 6337.947| d 00252 4.84{0K
L Chord - 2 1 711 2 2]40°40°4mm 1.21] 82 64463] 1078.888 6.16] 6337.947] 0 0%EEE7 4.84J0x
L Chord 3 1| &8 2 2|40°40"amm 1.21] 82 64463] 1028.858 5,16 6337.947] 0 110414 4.84|0K
r-Chord 4 1 388 2 2]40" 40" amm 1.21| 82.64462| 1028 868 6,16 6337.947f 0.012011 4.84|0K
L-Chord 5 1| 1530 2 2]a0' 40" amm 1.21| 82 64463 1440 a.mi 8870.4| 001725 4.84J0K
[-Chicrd — 6 1 4.8] Z 2]40°40" 4mm 1.21] 82.64463 1440 6.16] 8a870.4] 000054 4.84]GK
L-Chiogd 7 1| 2722 2 2|40"40"4mm 1.21] 62.64463| 1028 e88) 6.16] 6337.047[ 0.052848 4.84{0%
L:Chard - B t|  -123.9 2 2[40"40° 4o 1.21] 8264463 1440] G.16] 6870.4| 001357 a.8aou
L-Ghord 9 1| -237.6 2 2]40° 40" 4mm 1.21] 82.6446) 1440 6.16]  8870.4] 00267 4.84}OK
=Chomd. 104 1 45| 2 2|40 40" 4mm 1.21} 82.64463 1440 6.16] asro.a] 000507 4.84| QK
- 1 1 261.4 2 2|40"20* amm 1.21| 82.64463| 1028.888 6.16] 6337.847| p.041244 4.84|0K
12) [ -74.8) 2 2]40°40°4mm 1.21] B2.64463 1440 6.16]  8870.4] 000843 4.84|0K
i3 DY Z] 2]40'40"4mm 1.21] 82 64463 1440) 6.16]  edr0.d] 002121 4.34)CK
14 1 46.9, E 2[40°40'4mm 1.21] 8264453 1440 G.16] 06704 -0.00529 4.8410K
15 1 201.5] 2 2| 20°40°4mm 1.2¥] 82.64453] 1028:888] 6.16] 6337.847| 0031753 4.84J0K
16 [ SR 2 2|40 40*4mm 1.21] 8264463 1440} 6.16] 8870.4] -0.01594 4.84[OK
17 t] 2065 2 2{407 40" 4mm 1.21] 8264463 1440 6.16] 88704] 003343 4.84|0K
18, 1} 231§ 2 2{40°40*4mm 1.21] B2 64463 1440 6.16] 8870.4] 002611 4.84|0K
i9) i 2215 2 2[40°40*4mm 1.21] 82.64463 1440 6.16]  8o70.4] -0.02497 4.84|0K
20 1 749 2 2[40°40*4mm 1.21] 9264463 1440 6.16| 8870.4] -0.08444 4.84|ox
21 1] 2830 2 2]a0"a0"amm 1.21] 264463 1440] 6.16]  #670.4] 0.02853 4.84|oK
2 1 1273 2 2[40°40*amm 1.21] BZ64453] 1028.888| 6. 16] 6337.947| 0.020085 4.84]OK
23 1 63.1 2 2[40°40°4mm 1.21] 8264463| 1028 868 6.16] B337.947] 0009555 4.84|0K
24 i 7987 2 2[40°40°4mm 1. 21| 82.64463 1440 6.16]  8870.4f 0.03367 4.84|0K
25 1 51.1 Z 2[40°40" 4mm 1.21] 82.64463] 1025.889 6.16] 6237.647] 0 00e0s) 4.84j0K
26, 1 237.9 2 2]40*40"Amm 1.21] 82 64463| 1029.888 6.16] 6337 947| 0.0375386) 4.84|oK
27 ] 80.7 2 2[40°40*4mm 1.21] 82 64463] 028 838] 6.16] 6337 847 0.014153 4.84] 0K
28 1 260 2 2]40°40*4mm 1.21| 8264463 1440} 6.16] 6870.4] 003157 4.84]OK
79 1 22 5] 2 2[40°40°4mm 1.21] 8264453[ 1028888 6.16] 6337.947] "000355 4.84|OK
30 1 185.6] 2 2|40"40"5mm 1.21] 82 64463] 1028.688 8.16] 6337.947] 0.020284 4.84|0K
3 1 732 Z 2]40°40°4mm 1:21] 6z 64463] 1028.888 6.16] 6237 847| 0.011549 4.84]0K
32 1  -2237 2 3{40°30" 4mm 1.21] 8264463 £440) 6.16] BB704| 002622 4.84]0K
33 1 942 2 2[40°40°amm 1.21] B2 64463] 1026 268 6.16] 6337.947/ 0.014663 4.84|ox
(Y] [ 287.8) 2 2[4074074mm 1.21] 2 64463] 1028.888, G 16| 6337.947 0.04540 4,84]OK
35 1 2458 2, 2]40"46"4mm 1.21] 82 64463] 1028.882 6.16] 6337.847| 0038782 484 OK
36 1 18] 2 2[40" 40 amm 1.21] 8264463| 1028.885 6.16] £337,947{ 0002367 4.84|0K
Wob 37 0.5 2.5 2 2[40°40*amm 1.21] 41.32731] 1281160 6.16] 7692.001] 0002978 2.42J0K
Wob 38 1,12 191 2 2|40°40"4mm 1 21| 9256158] 956.3492] 5.16] 5891.111] 0.03z422] 5 4208|OK
[Waby 39 0.5 354 2 2|4 40" 4mm 1.21] 4628099 1440) 616] 80870.4] 0.00399] 271040k
Web 40 145 4527 2 2[40*40*4mm 1.21] 95 04132] 937.5005) 6.16] 5775.003] 0.07839]  5.566j0K
Wb -~ 41 061 8029 Fl 2[40°40*4mm 121] 50.41322] 1232 86§ 6.16] 7564 452| 0.105722] 2.9524[OK
Web. 42 117 5301 2 2]40740°4mm 1.21] 96.69421 1440 6.16]  8a70.4| -0.05976] 5.6628|0K
[Wetr 43 067 4143 2 2[40°40°4mm 1.21] 553718] 1204.708 6.16] 7421.184] 0055827]  3.2428|0kK
Web [L 1.2]  -259.2 2 2|40°40*4mm 1.21] $9.17355 1440 6.16] 8870.4| Oozsz2]  5.808{OK
Web 45 072 184.1 2 2[40"40"4mm 121} 50.50443] 1180 368 6.16] 7271.067] 002532]  3.4848J0K
ab 45 1.23 111.7] 2 2{40* 40" 4mm 1.21] 164 6520] 885.6227 6 18] 5456.665] 002047 5.8532|0k
[Web 47 078, 7.2 2 2]40*4074mm 1.21] 64.46289 1440 6.16| earo4| 0.00081] 3 7752j0K
Web - 4si 127] 4013 7 2|40°'40"4mm 1.21] 104.9587] 859 2011 6.16] 5292678| 0075822]  6.1468|0K
Web 48] 083 7018 2] 2]40°40"4mm 12| 68.59504( 1123.855] 6.16[ 6922954] 010133] _ d.0172|0K
[Web 50 1.3 a1 2| 2| 40*40°amm 1.21] 107,438 1440 6.16] aui04| -0.04663] &2m|OK
[Web 51 089  3%6.4| 2 2[40°40" 4mm 1.21] 73.55372] 1091385 6.16] 6722534] 6.053013]  4.3076{CK
{Web 52 1.34]  148.4) 2 2]40°40"4mm 121 110.7438] 144D 616] 8870.4] 00165] 6.4856)0K
Web 53 0.94 119.6] 2] 2[4/ 40°4mm 1.21] 77.68585] 1063.451 6 16] 6550.861) 0 (MB8257] ~4.5486}0K
Web. 54 1.37 193_5‘ 2 2[40"40"amm 1.21] 113.2231] 790.308] 6.16] 4868 267| 0 0z0795]  6.6308OK
Wb _ 55 1 69| 2 2]40°40"4mmn 1.21] 6264463] 1440 616] 8670.4| 0.00778 4.84|0K
Wb 56 141 473.2] 2 2[40°40"4mm 1.21] 116.5289| 761.7899 5.16] 4602626 0.100839]  68244)0K
[Web 57 1.06] 708.6] ib 2| 40°50" 4mm 1.21] 87 60331 993, 1878 6.16] 6119.037| 0.115821]  5.¥304|0K
Wb 58 1.45] ~397.9 2 2[40° 40" amm 1.21] 120.6612] 1440) 6.16] 8870.4] 00a486] 7.0664J0K
e 59 111 373.7] 2 2{40°40°4mm 1.21] 91.73554] 062.5684 6.16] 5029.421| 0.06325] 537240k
web - 60) O EEEF 2 2[4040"4mm 121 123,140 1440] 615 Bar04| 0.01738]  7.2318|0K
Web 61 1.7 129 2] 2[40* 40" 4mm 1.21] 96.60421] a24.7748| 6 16] 5606 612| 0.022645]  5.6628|0k
Web 62 1.54 169.4) Z 2]40°4C 4min 1.21] 127.2727] 6661273 5.16) 4097.164] 0.041345]  7.4536}0K
Wab 63 1.22] -52.3) 3' 2[40"40°4mm $.21] 1006284 1440 6.16] @ar04] 0.0059] 5.0048|0K
et 64 1.58] a1 2 2| 40° 40" simim 1.21] 130.5785] 634. 1053 6.16] 3906.088] 0.112926]  7.6472|0K
Web - | 65 1.28] 764 9 2 2]40°40°4mm 1.2 105.7851] 852 4632 6.16] 5251.173] 0.145663]  6.1952J0K
Web - 66 1.62 452 2 2]40°40"4mm 1.21] 133.3843 1440 616] 83704] 0050%] 7.8408|0K
Web - 67 1.33] 438.2] 2 2[40° 40" 4mm 1.21] 109.9174] 818 2718 6.16] 5040.556] 0.066935{ 6.4372|0K
Web 68 166 -2z 2| 2]40°40"Amm 1.21] 1377901 1440 5.16]  8870.4] -0.02526] @.0344|oK
Web 69 1.39 193.5 2 2[40*40*4mm 1.21] 114.876] 776.1189) 6.16] 4780693 0.040474]  6.7276]0K
ob 70 V.71 856 2 2|40"40*4mm 1.21] 141.3223] 541.4408 6.16] 3335.275] 0.025a65]  B.2764|0K
eb 71 1.44) -22.5] 2 2]40° 40" amm 1.24| 119.0083 1440 6.16] 88704| -0.00254] 6 9696|ok
Wb 72 175 avea 2 2|40°40" 4mm 1.21] 14a.6281] 516.9721 8.16] 3184.548] 0 116845 B.47[0K _
Web 735 1.5] 1783 2 T Zja0r40tamm 1.21] 123.9669] 695.535) 6.16] 4284 496] 0 041145] 7.26|oK

i | 386.9908
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M (kg-m)
name - |member [long{m) [size U1 - |wilin (kg/m|weight(kg) Tasondomr , T2
: 1 1 [40%40amm] 2 242 4.84
6] 2 1 {40*40%mm| 2 242 484
AE 1 |40%40%mm| 2 242 434
& 4 1 [40%40%mm] 2 242 434
5 1 40*40%mm| — 2 2.42 484
6 1 [40°40*4mm| 2 242 404
7 t [40%40%mm{ 2 242 4.64
8 1 J40°40%4mm| 2 242 4 ’
9 1 [40'40%4mm| 2 242 4.4
10 1 [40%0%mm| 2 2.42 4.84
1 1 [40°40°4mm| 2 242 484 |
12 1 [40%40*4mm] 2 242 4.84
Web. | 13 05 [4070%mm| 2 2.42 2.42
Web 14 11 [40'40'4mm| 2 242 534
Web 15 0.5 |40°404mm| 2 2.42 242
Web - ;[ 16 11 J400%mm| 2 242 5314
Web. [ 47 0.5 [40404mm| 2 242 242 o
Web | 18 1.1 [40"40%4mm| 2 242 " 5.3
Web- - | 19 05 [40%40*4mm| 2 242 242 .
Web | 20 1.1 [40'40'4mm| 2 242] 532 o
Web-. - 21 05 [40*40"4mm| 2 242 2.42
Web | 22 1.1 [d0*404mm| 2 2420 532
Web - | 23 05 [40440*4mm| 2 2.42 242
Web.- 24 1.1 [40'40%4mm] 2 242] 534
Web.~ | 25 05 [40'40"dmm| 2 242 2.42
‘ 107




M (Kgrm)

long(m) [size dum - [win{kg/m|weight(kg)

1 $1{4040*4mm| 2 242 484

2 1140*40*4mm| 2 242 4.84

3 1140040 4mm| 2 242 4.84

4 1140*40*4mm| 2 242 4.84

5 1140°40"mm| 2 242 484

6 1(40*40*4mm} 2 242 484

1 14040 4mm} 2 242 4.84

8 1140%40*dmm| 2 242 4.84

g 0.5/40'40*4mm) 2 242 242

10 1.1{40*40*4mm| 2 242 5.324
1 0.5/40*40"4mm| 2 242 2.42
12 1.1{40*40"4mm} 2 242 5324
13 0.540*40*dmm| 2 242 242
14 1.1]40*40*4mm] 2 242 5.324
15 0.5[40*40"4mm{ 2 2.42 242
16 1.1140*40"4mm| 2 2421 5324
17 0.5/40*40*4mm] 2 242 2.42

72

Tasandonn, T3
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nmdu

TumT nFm) | nam) | dudim?) g rasllaim’)| Bnmm’)
Ufjidinsianswiln 4.000 5.000 20.000| Aunaunsafodmion W ; (¥an3uu) - 20.000,
nlnofinfian 4.000 5.000) 20.000] AunaunIafdmiou T ; (Maaiuu) - 20.000
WiuaSusne 2.000 8.000 16.000] Aunauniafndauy i : (Maniou) - 16.000
Masthaol 4.000 6.000 2.000[Munrdanmniinone 8°x 8 slalidy ; (iaan - 24.000,
Vsl 4.000 6.000 24.000]wuninidanenfinnen 8" x 8" ufalidu - (Waed) - 24.000
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