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Project . Underground Cable Tunnel Construction Under Chao Phraya River

Company . Nawarat Patanakarn Public Company Limited

Title : Design Steel Platform (include checkered plate, grating slab and stairway)
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The purpose of this project is to design steel member, steel connection, checkered plate,
grating slab and stairway that refer from ANSI/AISC and ACI standard design code.

The structure model is refer from the owner that will give general dimension, general steel member section
and general specification.

Procedure of this project is

1.Structure Analysis and Design by using Midas Gen

2.Steel Connection by using IDEA StatiCa

3.Checkered Plate and Grating Slab by using Microsoft Excel

4.Recheck result from Midas Gen and IDEAL Statica by using Microsoft Excel
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Structure Model
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i nt midasGien Steel Checking Result
it DRQ Company Project Title
Author USER File Name D:L.igned Load Platfiormi. 542.mga
1. Design [nformation
MOMENT -y P 2
Daszign Code AISC-ASDED I 3I==
] Unit Systam fegf, m
3 Memier Ko 135 u 4
f Matarial S5A00 (Mo 1) 3 ks
(Fy = 24000000, Ex = 21000000000) s
Soction Name  WF200x200 beam (No:3) e ——}
(Rolled © H 200.200x8/12) + J

02
Mambar Lenglh : 5.88000

2. Member Forces

Ceptn 020000 Wias Thick  0,00800
+ B " ta T Top ks 330000 Top ¥ Thick G.01200
Hdl F oy = R L CLE - POSSTI2) EolF Widih 0.20000  BolF Thick G.01200
" 7 12 C
Banding Momanls Ky = 703912, Me = 0.00000 = 0.00635 7 000180
End Momaentz Byl = 5237.02, My = 7029.492 {for L) :va D%g?i7 Iu:n aomu
ez !
Myl = -8R 302, My =-180.97 (for Ly) Yoar 10000 Foar 010000
- w i Swy 000087 Sz GOIHNE
Mzl = 000000, M2j = 0.00000 {for Lz) B B bt Bl
Shoar Forses Fyy = D.0OGOD (LCB: 1, POS!1/2)
Frz =d4771.34 {LCBE: 1, POS.E)
3. Design Parameters
Unbraced Lengths Ly = 588000, Lx = 148800, Lb =146500

Bifectiva Length Faciors Ky = 1.00. Kz = 1.00
Komaent Fadtor | Bending CosMiciern
Cmy = 1.00, Cmz= 1.00, Cb = 1.00

4. Checking Results

Sienderneas Ratio

Lir = 118,7 <3000 (Memb:204, LCB: 1), Sl ety OK
Axin Strass

ftiFt = 000000 = 0.000 < 1.0 oK
Banding Stresses

fbyFoy = 142123821 SB40000 = 0342 € 1000 .t DU

hzFiz DHAA00000 = 0000 € 1000 ....osvarisy vmens oo imrecies O
Combingd Strasa  (Tanakn+Banding)

Rmax = fory/Fhoy + fbcaFhoz = 0842 = 1.000 [l
Shear Sirezzas

ey Py RO OO ot ot s e i O

velFuz gl i 1 o T ERTRNTRR RISV ICSN ... , <

Midas Gen Analysis Midas Gen Result

ro $ -
Production cost - 206US$ Prafoet Tasnsnoaiveglusk i mu i tEAuD oAUl TWIsA FINARTHRIsU R
A6l - rranuete Fi
Proje £t ol =
Auithor:
Sy
}" Load effocts {forces in equilibrium)
[ vy vz Mx Hy Mz
L] [T
[MPa] ks el 4l ) i) i) e
LE1 o 0.0 00 00 (e 00 0o
[ 200 00 ag 0 0.0 oo
148.6 ot ¢
a1 1 aa 280 oo 450 o1}
140 82 0.0 00 200 oa 450 oo
Check
120
Summary
Hamn VElue Check stutus
100 Aty FO0.0% =
Fiiles Er<S0% O
Hotts 0.4 < 100% [+
20 [ c 100% 213
Ehuckcing
Plates.
60
Ty Thicknoss =] i TEEd
Hama ] g Loags i ] ) Chock status
40 Cooli g2 150 LE1 14EE R} a4 e
A 248.7 150 LEY 1488 ot 274 Ow
Cow il 7482 198 LE1 T04 og a0 oW
6100 | Zap.2 120 LEY 1468 oo 00 O
20 B 2492 128 LE1 1488 0o T
Blaw 1 2ap.3 B0 LEl 950 if ] TR
8300 1 48,2 120 | LEY 4B E aa 00 oK
a3 1 7aE 3 120 LEY 1488 0g a0 oK
DU Biaw 1 2ap.2 80 LEY L) o 00 - Ow
EFa 2482 200 LE1 1487 oa 210 o
EPin 2483 200 LE 1887 ud 1.4 o
STIFFin 748.2 120 ' LEY 7RG aa 00 0w
STIFFin a8 2 124 LE1 1A ag a0 oK
ETIFF10 2483 1240 LEY 952 oo 0.0 o
STIFFId Zap. 2 120 LEY L on 00 o
Dedagn duts
f [
¥
Hatorial ol il
Hi A 2407 50

IDEA StatiCa Analysis IDEA StatiCa Result
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STEEL CHECKERED FLOOR PLATE DESIGN
Steel Grating Design (51
For Rectangular Flat Plates Subjectet to Uniformiy Distributed Live Leading ming askan [33)
with Either All Edges Finned or All Edges Fixed (per AISC Sth Edition ASD Manual)
Job Hame: [atueddsamawidaTedtu M.542 Tunnel ShallB | Subject [Chacker Fiala (Fin jont) 1 Inpuk Date
Job Mumber: | | Deggenator: [ Checher | R
Req, Live Load = EO00.00 kg/m2
Input Data:
it Data; Cloar Span = 110 m
Long Span of Plate, L =| 50000 s 5= 3 Yinlding Stresa (Fy) = 2,400.00 kac
Snor Span of Plate, £ 40000 |8 X -
Piate Thickness, 1 = 17 &l Allowable Stess {0.6Fy) = 1,450.00 kse
Uniform Live Load, wil =| 12200 |p Giraling Width = 3,340.00 mm
Ml Edpes Condiica Finned
Yield Stress, Fy=| 3300 |« 1=5 L Conling Lorigth : 1AL 004me
Mlow. Deflection Rabo =|  S360 Impacted Fackor = 125
Bar Thick. ] 3.00 mm
Fitch of Loed Bar = 40.00 mm
wialalj=144.45 Flal Bar Height E 25.00 mm
Grafing Weight = .52 kgim
Al Edges Pinned T Al Edges Fed
2 Design
Nemenclature for Rectangular Flat Plates
Resuilts: Oy of Load Bar (M) ] B4 aa.
Tomenl Regiursd (Mr) = 12092 kgm
Flexural Stress:
Und. Desad Lead, wil = 2145 Joef whlL = Baor plate sefwaighl in pel {per Refarente #1) RequierFlaltarHeight. = Idt4mm ox
Unif. Load, wina 14445 g Wwipotat) = wiL+wlL
fhiman) = IO few totmax) = 0.7 5 twilotaly 1441 S 1 22025 1+ L E TS P3HA000 A Choch
Fhiaihey =|__ 25.0 st Fljamow) = (LTS Fy L
feimax) <= Fh(allow), O.K Section Modulus (S} . 32,50 mm3
Defiection: )
Aspect Ratio, « =] DE0GD a=SL Mlgterable Strasa (0.6Fy) L 1,240.00 kec
Wod. of Elasticty, 23000000 [pai E = 20,000,000 psi {assumed value for steel) Mament Gapacty (Ma) = 378,00 kgm
Afminy] Gogad | Almax) = (A2 peitodaly 144 {9 L2PNENS IR 21 S
Afati) 400 Adratiod = (512 W almax) Moment ratio (Mrika) L B3z == 1.00 ok
Miorw. afvalio) = SI360 Alow. Agatic) = SAG0 {user defined and selected)
54080 <= 3360, OK.
FLAIN LOAD-EEARNG BAR 403
References: 1. AISC Manual of Sieel Constuction (ASDH Sth Edition {Fourth Impression, 800}, page 2-145. f/ : . THISTED-F
2. “Design of Welded Stuctures”, by Omer W. Biodgell (lames F. Lincoin Arc Welding Foundation)
Table 1, page .54 - takan from “Formulas lor Stress and Stran” by Raymond J. Roark
Thess same formufas are found in Desion of Weidmenls® by Omer W Biodgett (James F
Lincoln Asc Welding Foundakon) in Table 1.on page 4.6.4. [ '
DETAL GRATING

Checkered Plate Design Grating Slab Design
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Project Underground Cable Tunnel Construction Under Chao Phraya River

Company Nawarat Patanakarn Public Company Limited

Title Design Tunnel Cable Support

\. J
( )

The purpose of this project is to design steel member (horizontal support and vertical support)
and steel connection that refer from ANSI/AISC and ACI standard design code.

The structure model is refer from the owner that will give general dimension, general steel member section
and general specification.

Procedure of this project is
1.Structure Analysis and Design by using Midas Gen
2.Steel Connection by using Microsoft Excel
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Reference Drawing
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Analysis Section From Midas Gen

Element Load Assign

Horizontal Support Model

Analysis Section From Midas Gen

Bending Moment Diagram (BMD)

Midas Gen Analysis
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midas Gen Steel Checking Result

DESIGH WELD CONKECTION FOR CANTILIVER ARM, ASDINE

NiioA3 Company Prgect Ttk
Author USER Filo Noma O\ _thlidas\Cable Supparlmgn
1. Desgn Information £
Doaign Coda ASC(1Em)ASDIE h o g—F
UnitSystom  kgd, m
Marber o 3 n i
hatrin SEAG0 (N 1) L
Py = 24300600, Ea = 2106000000)
SactonNama B 125753 2 (Ha) e
{Ralind : B A25a75x3 51 L -
et

Mariber Langth | 080000

1 Dt Crisorin

2 Member Forces

Dol DZE00
Fig Wit 007500

Wt Thisk  0.0T320

Aulnl Porca Fus = 000000 (LCE: 2 POS.L) e :';:-F‘-Tr-": :m

Bancding Mamrands My =0.00000, Mz = -108.77 e Te0n3 Fvy ABnoSe

Enl Wamonts Wi = 000000, Myl » 000000 dorlh] O 000a0s st 0.00353
Myl =0.0D30d, My| 000000 oLyl Vi O3NS0 Svar  0OSSO
M =GOBICD, Mz =-10ST7 garly W SERS B RO

S Fovons Fyy =133809 (LB B, POSAE)
Frz = poooog (LOB 3 POS;

3 Design Parameters
Uniracosd Langthe Ly =0.E0000. Lz =DB0000, Lb =0.80000
Edfpctive Lungth Foctars Ky = 100, Kz = 1.00

Mamem Facier | Bonding Coelfciant

Cry = 100, Cmz= 100, (o = 1.00
4. Checking Results

Sanclarnoss Rl

L = P68 <3000 (Mamnd LCR: 2 ? OK
Al Sirmngin

Prifc = COTTHOEE = DO < 1000 R RS -
Barading Swangih

Brpihisy = DOGDTANSN) = 006 = 1000 i HRRR - 1}

Biezhoz = 105 7EVMBA 618 = 0.2208 < 1000 ” Ok

Crombined Shungin (TensiansBond gl
Prife =000 <0.2)
Rrnaa = Prigtibe) + [Mepidey + Mre/he] = 0220 = 1.000
Shane Shrangth
Wiy
Ve

=0T = 1000 v i K
= [L000 < 1,000 3 . oM

5 Deflection Checking Resulls

Lr3e0.0 = 0.0022 > 20008 Menkc3, LOB: 4, PDS  0m, Dir-T)..

(el

oK

11 Enenr Fores lotpsst
Shear Faroe Requred [Va] ]

I -

12 Waternl Fropery

Hesl

Viekdbng Sirengeh (Fy) s [

LEsmaie Strangt [Ful ] ke

Elnzte Madiiug (Ex) . ke

Wlald

Wold Grade " E60

Usimate Strength (Fes) s 420000 has
1.3 Cantlavar Bechan Piapedy

Sectann HESN 2557 533 I men

Waight (W) M 952 hylm

Diepths [dl] ] 12500 mm

Width (b1} = 1500 mm

Wab Thick [m] 320 mm

Range Thick ity z 320 mm

1.4 Plale Secton Property
Dopth [ .
Whith (55} =
Thick (1p} =
d' =
b .

2 Db e Weld Conneciion

o inkeorstnd Domion & Arstas S

Midas Gen Result

Print e Tims, | (WD 1 5T

Ehenr Fores Aemured (Va) = 22000 kg

URsraate Stiangh [Fesx) . 420000 kse

Satety Freter (£0 = 200

Wkl Length (La) = 400 &

Leg Eze i) = s

Albwabie Shear Svangth (fa) . ) BFax x 0.707 % La = tw) 1£2
= 401043 @

Blraegth et = 205 =

Steel Connection Calculation Sheet
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p
Project : 2 Floor Reinforced Concrete Residential House
Company -

Title : Design Reinforced Concrete Structure

\.

p
The purpose of this project is to design reinforced concrete beam, column, slab, stair and footing

that refer from ACI standard design code.

The structure model is refer from the owner that will give general dimension and requirements for section
dimension.

Procedure of this project is

1.Structure Analysis by using Midas Gen

2.Beam and Column Design by using Midas Design+
3.Slab, Stair and Footing Design by Microsoft Excel

Structure Model
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£

AW

\

ok

V

S [ =]

micdas Gen
POSI-FROCESSOR

BERM DIRGRRM

MOMENT-y
.74
B8.73
T.7L
€.70
5.69
4.87
3.66
2.65
1.63
0.62
0.00
-1.41
CBALL: RC ENV -

MAX : 150
MIN : 141

UNIT: tonfim

VIEW-DIRECTICN

f

-

Midas Gen Analysis

= MEMBER NAME : B1

1, General Information

Design Code Unit Syitem Sectian Fui Fy Fa

ACIIIEM.08 Bamn 200eA00 23, 54nPa IImAPs 13580

2, Forces and Reinfercement

SECT. Mypes Wy o W Top Bar Bat Bar Stirrup
Enedif | § B A6IkN-m 42, 35k4-m H1216N FPIE P 2 1 Z-P 50
Mdele BABIkN-m 35.97kHm B0 TN -PlE IPlE I-FA@ 50
Eneidf 1 } 1.733kmM-m 43, 35k4-m 5. TIMN 2-rlE Z-Pl6 T-Pogl 50
3. Deflectd
Support Span Shost-term Long-term Drarabion
Cape | [ Pin-Pin ] 3500m Spanf6l SpanyA30 &0 Mantis or more
Ty | Mgy Hay iy Ay i YT g P
T000N-m 2. 16M=m 0.000KNm D000k m B 29kNm 0.000&N 00%
pt]

R e

I

400

O

End(l) Middle End(J)

4, Check Bending Moment Capacity

SECT, Endfi] | Bidelle | [

[ pos. | 7o |  Eat |  Top |  mex | fop ] o
Fetpn e midatuser com
e

Midas Design+ Result
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TWO WAY SLAB DESIGM USD METHOD

DESIGN dulavianduuwiaua9um7 USD METHOD

Uil £ MKS Linit : BAKS
PROIECT Didsayva Howse PROJECT Didtays Howle
DATE A/BFI024 DATE A'f2004
Iﬁiegl Input Diata Criteria |.'me!1 Inpiurt [hata
1.1 load Reguired 1.1 Load Regulred
Boad Load {DL.} = 2.800.08 kg/m3 Oead Load {0} = Zapooo kg'ma
Zuper Drad Load (501} = 500 kgfma Super Deadload (S04} = 50.08 kgfmi
Live Load {LL) = OO0 kpfma Live Load [LL} = 200.00 kgimid
1.2 Material Property 1.2 Matesial Property
Conerete Conciebe
Compressve Strength (1"} = 24000 hic Covmps essive Strangth {c} = 24000 ksc
Elastic Medulus (Ech 213,.928.08 k5o Elastic Modulus (Ech 23352800 ke
aln Reforcement Maln Reforcemant .
Claxs = Spa0 Class = MG
eiding Strength {Fyh = 4,000.00 kic Vielding Strength {Fyh = 4,000.00 ke
Witinate Strength {Fu} S 700.00 kic Ultinate Strength (Fu) 00D ke
Eiastic Modulus (Es) = 2.040,000.00 ks Elastic Modulus (Ex) = 2,040,000.00 kic
sﬂ”up Rt er{ement 1emp. Reforcement
Class s SR Class = 040
Wielding Strength [Fyk = 2.400.00 kse ialding Stréngth {Fy} = 400000 kse
Ultinate Strength [Fu} = E000.00 ke Ultinate Strésigth (Fu) = SIELOD ke
Hastic Meculus (s = 2,080,000.00 kst Bastic Modulus (£5) * 040,000,040 kse
1.3 Yab Dimension 1.3 Stalr Dimensicn
short Side 5§ - 173 m 1sk Floor Elevation = 075 m
Lang sie {1} E 278 m Landiing Elevation T
€L ratia : 0.64 2ndl Floor Elovation = ¥3.895 m
Landing Length = r3g m
Step 2 Dotorming Minimum 3ok Thick.
Fhrumum Sla Thick. % Eri o0 ar 000 cm TR "-"= gher
‘ 00 o 10,00 em T e i rep
Pravide S|z Thick, (i} . W00 cm o ::he::]-  ipper Elevation ;f: A
Siub Self weight Lasd DL = 0.00 kgfmz it Rl T
sty Sulf Weight Laad [DL) kgfm Tresd (T} = B00 e v 258 om {resing)
= 2750 ¢m
[Biep 3_Determine Load Combination Herizaritat Lengti (L} {025,344 aail
Ttrongthlead Case = 5200 r3.8LL Aguie Bt Wil (b) - ar.}m o
: b W, St Ths = b +hjfz0 = 18.75 cm
1200, + LGLL B0 kgfm {consicer per &= 10D m) 5
Service Losd Case Ol #LL sroadi el ik () = BbEs e -l %
B L #4000 kgfm {consider per b =1.00 m) Sair £lab Laad = MDD xhx(sgrtT2 £ RAZRT} = 522,99 kg/ma
s N el Pl Aok Shair Stop Load - 213,24 gim2
Stair Sell Weght Laad (DL} =
= 2.33 2
I’“E‘ Calzulated Design Parametos 0233 bl
B = .85
] 4 = 5 [} i 20/ (1] =
:::T(:}:s rtall:}ﬂ[ﬂbr j bxll:l{u.GSgc]'. Flp}ﬁ.};[‘. [Ei?n.';;ijw = 00262 T} Determine Load Comtinatian
“a"': ‘;“" T !1 9 UE':.')I;!J o > o St ength load Case 1200, + LGLL,
bidcualird st B 1 ) 1200, 4 1610 = L3280 kgfin  (consder perb =1.00 m}
Coqaele Cenn.Coupe (b0) = < service Load Case = oLl
et Eear . oh1E DL+ L. WE2.33 Kgfm [consider pert » .00 m)
Hifective Deptn (d} h-Zee -0.5db 540 cm {short span)
= helge, =1 540 = 430 em {fang span)
Slab Calculation Sheet Stair Calculation Sheet
DESIGN COMBIMED FOOTING USD METHOD Unit: MKS.
DESIGN SQUARE AND RECTANGULARISOLATED SPREAD FOOTING USD METHOD Uit : MKS PROJECT S —
PROIECT Ol bause DATE o
DATE Afafanag
Step i Inpul Data Critesis
Stepl  Input Data Criterla 1.1 Load Requived
1.1 Load Required Piar A
Bead Load (0L} = 2400t Déad Load (DL = 15.00 ¢
Livie Lead {LL} = s00t Live Laad [LL = 2001
1.2 Material Proper Piei B
b i NERHY Dead Laad [OL) = 700t
Canpressive Strength (') o 24800 ki Live Laad {11} = gyt
Elastie Maodulis (Ec) = 233,528.00 kst
1.2 Matesial Propeity
" Concrete
0_.Imm Rafoicament . — Compressive Strength {i'c} 240.00 ksx
Clasy = g EL Modulus (Ec) = 23392800 kic
Yiglting Strength (Fy} . 4,300.00 kst
ultinate Strongth {Fup ] 5,700.00 ke Maln Reforcament
Elastie Madulis (Ex} = 2,040.000.00 ke P = spap
Yieldling Strength [Fy} = 4000.00 kit
1.3 Seil Proporty ) WMena e Stragth (Fu) = 5700,00 kit
Lo Type = mwmmwuw | WELLRTURNETRY WALES 2L | Elsstic Moulus [E2) " 2,040,000,00 kst
& it WE-'slll {.\‘] = 200 timi
Bearing Capatity {ga} = 10,00 tfm2 Termp. Retorcement
ass S040.
Yisdding Strength {Fy} 4,000.00 kst
§|Ep 2 &l![l’li @ Footl le]f!@ ﬁ Uitana te Strength (Fuj = 4700.00 kse
service Lead (DLAL] . 300t Efastic Metulus (B} 2,040.000.00 kst
Assume Wi z 10% x 39 ] 501
Design Lead = DL # UL+ W . A0 1.3 Sail froperty i
Requeed Ares of Faoting DL+ 1. + Wi} e Soil Type = i v [ iU MILAUENATS 1 A 3533 )
= 315 mi Sali Und Weight (v} 3 2.00 W3
frouids  FOSHNE With (8} z 180 m Bosnng Capacity (g3 = 10.00 yfm2
" Footing Lang (L) 188 m =
Area of Fagting (Af} = 3124 m2 2= 119 m2 ok e :::' Dimesltion
Tria Depth of Fosting (hh = 000 om : 1 s . -
Cantrete Cover{ee) = BOO o p'“;_'“ I(i‘l; = o o
Fifoctive Depth (o} . 22,00 tn 15.00 ¢m " NerIBAEE(EEN) = o
Frating Sef wWeight Losd (Wi = H008Afx b = s
Soll Pretsue {gu) = 96T L2 10,00 1 m2 ak Pior Witlth £18} 5 3000 em
Pier Length (28] = 30.00 ew

Stop 3 Determine Load Combinaticn

Shrength Loan Case

{1200, » L8 Ar

(1200 & 1LELLYAF 11,36 tfm2
SIEp 4 Calculatied Design Parameter
[3] * [0
Ralanced Az ratio [ph) = BLaf0.BSc)/Fy x6120/[61204Fy) = 00262
Blin.s ratio {pmink = % Temp. Bar a 00018
PeEnLAL ralio (pmax) = DFSpl : 00137

Isolated Footing Calculation Sheet

Combined Footing Calculation Sheet
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Project . The MRT Purple Line Project Contract 3 Underground Civil Works
Company : Nawarat Patanakarn Public Company Limited
Title . Design Steel Temporary Fence

\.

p
The purpose of this project is to design steel temporary fence at the site location for protect public

seeing the construction activity and equipment in work site that refer from ANSI/AISC and ACI
standard design code.
The structure model is refer from site requirements that will give general dimension.

Procedure of this project is
1.Structure Analysis and Design by using Midas Gen
2.Steel Connection by using IDEA StatiCa

Site Requirement
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Deformation

Reastion

midas en Steel Checking Result
Company I Project Tit |
MiDAS Author USER | File Hame: | DL..crmry Fence Sagement Yard.mgb

gr Information

Dosgn Code  ASC{EM)LAFDNE il:
UnitSyastem kgl m
[ ] P
Watweind S840 (Mo} &

(Fy = 24000000, Bs = 21000000000}

SoctanHame  sguses FaZn Amm (Hoc)

(Falied | B S0RS0R2 2] i a0e
M Langth | 200000 + —t
2 Member Forces 008000 Wem T 0 D0FS0
Al r - . OO0 Pig Wit 0 05000 TogF Thickl 0 D00
foclal Farcs Froic s B 00000 J,CH1 4, POSHY ‘o Cantar 00ATHI DBk I Thck 000740
Bonding Mamots My = 48072, Mz = 000063 T e
End Marams Wyl = 348D Myf = 89042 (lor Lio) e i et 00008
¥ by G000 wr 000000
Myl = B3483, My = 59,812 (ko Ly] Thar 00raa Fnar oozsaa
i ey o .00091 fier ooooo
Mai = 00000, Maj =000ICD (e Lz) I o oy

Shane Forcan

Fyy =000000 (LGB 37, OS2}
Fzr = 166702 (LOR: 2 POS)

3 Design Parameters
Linbracad Lungihn
Etloctivo Longth Fackans
Mo Factos /Bondi g Cosfoiant

Hy = 100 Kz = 1.00

Cmy = 100 Crz= 100, Co = 1.00
4. Checking Results

Shendermaas Raka

L =1028 <3000 {(Morass, LCE: 4) 0K
Al Strangin

[ Q001 XE = 0000 <1000 oK
Banding Sronpth

Mryicy HEATZMAR08G « 0351 <1,000 oK

Mrafisz £.000MA0EAE = £.ODI < 1.000 oX

Combined Stungih (Tenson+Banding]
PP = 000 <020

Ly =2.060000, Lz =200004, Lo =200000

Brmns = PriePo) « [eyidey + MMl = 0,061 = 1000 " aK

Shaar Strangih
gy - oK
Vioy  =0.089< 1.000 oK

5 Deflection Checking Results

L/ 3840 = 0,0058 =DA01d (Mo, LOB: 20, OIS, 1.0, Dir-Z),

(=13

Sogrre inegmes e & fiphg Sotvare

B Do Tine QIR

Midas Gen Analysis

=60.0

211.5
200

180
160
140
120
100
80
B0
40

20

0.0

[MPa]

Midas Gen Result

Eroject: Temporary Fence Segrment Yard

Praject no:

Author:

Gross-sections

Hame Material
g
4 - Bt e NRDZ23 58400
Anchors
Dlamster fu
Harse Dokt assermbly tmen) [MPa)
8B AZDS &5 ALHS 15 BITA 198
Load effects (oquilibrium not required)
N vy vz i My [
P |tz o ] i) kb] o] Tabir
LE1 (=L} 500 g 00 o (LX) o
Foundation block
Ibem Value Unit

co

Dimerslons. BS0 x 350 e

Deptn BOG mm

Anchoe 5% A425

Anchorng engih 165 mm

Sharar foron transier Anchiors

Gap w e

Check
Summary

Hame value Check status

Annlysis 00 (=3

Plales 05 =500 <3

Anchoes 47005 100% 3

Weids T8 = 100% oK

Corcrete biock Mot caiculated

Bucking Mot caltulaled

IDEA StatiCa Analysis

IDEA StatiCa Result
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150_0? 1000

2000 " 2000
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L (1) wnman: -3
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e - @ #tg.mér:me:z-h:.

\l- (%) Metal Sheet

— (1) mlinnde -2z

{L=1800 mm.}

il

—{4) Metal Shast

(&) Metal Shaet \
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Project
Company
Title

The MRT Purple Line Project Contract 3 Underground Civil Works
Nawarat Patanakarn Public Company Limited

Design Reinforced Concrete Beam for Support TBM

The purpose of this project is to design reinforced concrete beam for support TBM at site location

that refer to ACI standard design code.

The structure dimension is refer from site requirements and Information for calculation is refer from TBM
specification.

Procedure of this project is

1.Structure Analysis and Design by using Microsoft Excel

12
S,r‘hlo MNAME SKETCH :h-_,'M WEIGHT NOTE
INCLUDING
SHIELD
01 | BOOY ,
A—RING | A
INCLUDING
SHIELD d
- B00Y 1| 95ton
8.5 0-FNG
4 INCLUDING
SHIELD
o3 BOODY 1 13ton
EF-RNG
{UPPER)
INCLUDING
SHIELD 1
112 BODY | 1 13ton
7RG 5‘1
{LOWER) ] : l
Maximum Weight for/Design
= TOTAL 212tan

TBM Specification

22
S/No | NAME SKETGH NUM| WEIGHT NOTE
INCLUDING
gs | CUTTER 40tan
HEAD
INCLUDING
056
ERECTOR 16ton
INCLUDING
1| 17ten
g7 | SCREW
INCLUDING
REAR
U8 Iscafrou ston
s . .
08 [MANLOCK | 2.4ton
’; I
Bl
= TOTAL Bé &tan
TOTA 296.4+a
ton




Structure Beam Type |

Requirement Load

Faint Load, P =
Litimate Foint Load, Fu =
Span Length, L =
Ivlax. Shear, Ymax =

Iax. Moment, Mmax =

dasfdmniumseanuuy

B -
Balanced Stesl Ratio, b =
Max. Steel Ratic, Pmax =
Min. Steel Ratic, Pmin =
Tral Ultimate Resistance, Ru =
d) moment =

{]) shear =

Required Section Area

Trial =
Trial Width, b =
Effective Dapth, d =
Choose d =
asuume d' =
Beam Typa =
Dapth, h =

bxh =

Design Longitudinal Reinforcement

Actual Ultimate Resistance, Ru
Steel Ratic, [ =
Lse Steel Ratio, Puse =
Retar Required, As,req. =
Choose Rebar

Rebar Provided, A5, prov. =

S0.00 t
4200 t

1.86 m
21.00t

2.86 tm

0.7
0.03929
0.02047
0.00350

G947 Kso

.90

0.25

0.01964 | 0.5 balanced )
20.00 cm
13,18 cm
54.00 cm
B.00 cm
general beam
G000 cm

20 x 60 cm

413 k=c
0. 0010

i 1.4Pd )

[ distance from extreme compression to centrold rebar tensicn )

[ distance from extreme tension to centrold rebar tensicn )

ok

0 00350 use min. % reinforced

15.12 =q.cm.

4- DBE25 1 layer

19.63 =q.cm.

Calculation Sheet

ok

2/3




¥ ¢
o 8
)
PLAN SUPPORT TBM CUTTER—HEAD PLAN
SCAE AT=T00 SAE A=
Ad=t:900 Ad= 1200
i
, 3850
\.ﬁ.@ 0 .|. 4230
p— Bt — .
g 3511_,’,,., B S 35
350 pese eovom v, | 35
A B
WAL AI=100 =TT
A3 1:200 3= 1:300
&
L 185
| 15 - S-RE3 €700 MM
@ — C3DB12 OR LARGER
e T |
g E 1
3 f
e i | EARBENTNG FOR ST This
= I . iy e J —
[ C3-DB12 OR LARGER i e SNEL ;
cool | Bu I = "?!%E""JL'M'&“"' T H{I:UI E:{::Ij:u L EHAPE BAR
EMW &1 [ .I 1550 (L . T —
A3=1:200 [
£ L | oy =0 150 we | 2 t:ﬁ
€l D3"3-i 2 20 we | JTL
£ &
B0 L 1650
a0 %
o CIODB12OR LARGER
- - - . C3DE12 OR LARGER -5 e s - -
*‘{¢ ‘:F\—i—iy ""{¢ e a/sa » 8 & 0fe & & B & B B0 B
_ﬂj; ‘ ‘ .\..&* : LI ] l.? l". .T.I ® B & B & B
C1-DB25 @180 mm, ; 5 o
C2-5RBD @100 mm. e o
©246-RES @100 mm, ©1.DB25 @100 mm, AR
11 sl sl diliantn soe el o 2
lsmisauna I AR S
aiedustuaraie A =
£ Ml et Rt s v g e
st shmihebererorninn .
M OGRADL 50 4

Construction Drawing

3/3




7

Project . The MRT Purple Line Project Contract 3 Underground Civil Works

Company . Nawarat Patanakarn Public Company Limited
Title : Design Rail Section for Support Locomotive

\.

(

The purpose of this project is to design rail section with sleeper beam spacing for support
locomotive that use for transportation equipment in tunnel.
Information for calculation is refer from locomotive specification and rail section property.

Procedure of this project is
1.Design Rail Section by using Microsoft Excel

| = Bl

/SIeeper Beam Rail for Locomotive

J]
Structure Model
I i i - a E m ==} il
= =]
[ o |+ .
e o T
57 IR E—
96l
Weight | Weight Weight ‘ Weight ‘
Locomotive Drawing Rail Section Drawing
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‘Rail Calculations for Maln Drive (45 T Locomotive B wheals)

1 Condition
1.1 5pacing :

1.2 1 Whesl Maximurm Load

1.3 Tensile Strength
1.4 Safety Factor :
15 fllowvable Stragy of Raill ;

1.6 Elastic Medulus

L 14000 <rm

W 5625.00 ke

Number of Whesl & wheel
Total Load 45,000.00 ke
o 100000 kse
SF &
o allow 1166.00 ksc

E 210000000 ksc

1.7 Type and Section for Rail Propearty

Weight toment of Inertia : | Section Modulus : Z
Type (kg/m} {emd}
15 kg 1520 167.00 an.an
22 ke 230 3000 69.60
0 kg 3040 604.00 108.00
57 kg ar G52.00 14900
I2E 3077 120420 177.80
2 Calculation
2.1 Required Sedtion Modulus @ £
L % W
Z required =
q W o siow
la0.00 by 562500
Z required =
q ® 1L166.00
Z reguired = 168.85 cm3
2.2 Provided Saction
Salect Type 3 El Z provided 17780 cm3 Ok
2.3 Deflection of Rail
J attow = 0.38 em
. 1 W " LA3
@ i ig E o |
1 5 E25.00 x 27499,000.00
g i ig Z100,000.00 ® 1204.30
& E 8127 cm ok
S0, Slesper with spacing 1400 i with Rafl 39 E1 T

Calculation Sheet
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Project . The MRT Purple Line Project Contract 3 Underground Civil Works
Company . Nawarat Patanakarn Public Company Limited

Title . Calculation TBM Thrust Force

\.

(

The purpose of this project is to evaluate and recheck TBM thrust force with the TBM distributor

that consistent with actual situation.

Information for calculation is refer from TBM specification and soil investigation report.

Procedure of this project is
1.Calculation TBM Thrust Force by using Microsoft Excel

U e
\

Under Chao Phraya River is Maximum TBM Thrust Force

. B . :
:E: ___-jn
E e ==z i,
o= == —
wm [t ¥ F P 4 § % § 4 § & § § & & & § @& @ § € § 1§ § & & it
—-=§ § £ 8§ § 8 § § § 8§V OFOFOFOEOYOVOROEOEYOEOTOROEOROEROG
. . LOMGITUDINAL i%FLlé NORTH BOURIH :
Reference Drawing
TUNNEL BORING
MACHINE |
= TBM Thrust Force = =
JLEq
— I
%ix! L
7’1: Precast
by —— = -
| | . e Concrete
|
T Segment
-""’-—?f.-"“/:
p———
W - s la 1
TBM Thrust Force |—: GM_@E
TBM Drawing 1/2




THK-TD-6822053 639 EPB TBM DESIGN CALCULATION DOCUMENT (NEW)

Launching Thrust Force Estimation Resualt

Temporary (KM} Farmanent Ring(RME
Derall Cutting (KD
Ring (T11-T1} (P tc PLOO}
Fricticnal Resistanca of
Shield Framie
Shield Outer
FL{KN) Remaining inside T.E24 T.824
Greumference and the
Shaft
Sl
Cutting Front Facs
F2{¥M) 13,235 13,0935 13 235
Resistanca
Frictiznal Resistance
between Tail Frame Plate F3{KM) 110 10 110
and Segment
Traction Resistance of
Fa(kM) ] 0 208
Backup Cars
Friction of Entrance Seal FE{EM) 200 300 ]
1500
Cutting Friction of Dwall FE{KN] o ]
{Estimated)
Friction of Launching
FF(KN) 100 100 ]
Cradle
it 15,945 22,269 22,177
Farca
Details of Calculation
F1 1,824 | Frictional reslstance ¢ f shield owter crcum fierence and the soil)
Parameter
| [ 17071 kNfm2
{Averape earth pressure warkng on
le 556 EMfmnZ Pm 129.43 kMSmE
shield cuter diameter)
e nog2 kS ma
Lrri 2665 i
A1 194.0 m2 (Shigld moaching body suface arsal
(aLH] B39 m
Mul 0.3 (Friction cos;ficiant betwaen soil and shiglal
E2 13,234.8° kN Cutting front face resistance)
Parameter
AD 324 m2 (Shaild maching xcavating oreal
1 585,36 kM/mZ
Pf 43009 kWim2 [Cintting frant foce resistance earth prassure)
a2 474 .82 kb ma

Calculation Sheet
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Project . The MRT Purple Line Project Contract 3 Underground Civil Works
Company . Nawarat Patanakarn Public Company Limited
Title : Calculation Soil Bearing Capacity for TBM

The purpose of this project is to calculated soil bearing capacity when TBM arrive at the location
that refer from Terzaghi theory and Meyerhof theory.
If soil bearing capacity is not enough the company have to do ground improvement.

Information for calculation is refer from TBM specification and soil investigation report.

Procedure of this project is
1.Calculation Soil Bearing Capacity by using Microsoft Excel

Hlby
Fe)

§ VT oL A -

TBM arrive location /

8

| M OF COMTRACT 2 |STANE OF COMTRACT 3. __ £ SOUTH BORMD TRACK s 1 |
o £ BY ORERS | SOUTH BOUND v | {
i S5 1 S ETE o
" B .o . I i
E R SR, e —— s e i 15 |
L | e e ——————— e SVITTSTISTIIVIy | =t
: | T |
o L I !
m = |
b :
w of +
E |
@
o - 00 | :
L ' T T T T T T T
- 8 8 & 8 8 & & ¥ § &8 B & § 8 § § 8
i vl g g E g & § 3 ] & S ] g g g | 3 g ] g
g 3 o g 2 3 2 2 o = 3 e = = B i
consmucien T | nossn TameL FRIE: PO A STARON [ BORED TIAMLL (STAOED & SEC BY S ML) ws BED T
LONGITUDINAL I’HUE!E SOUTH BOURD
Reference Drawing




Shallow Foundation for TBM

Unit weight 204 tims TEM Waight £y [ t TE Dia, 6.30 i1
h(from GLJ 11,405 m L D665 i Df 17.795 F
Eearing Pressure 282662 tim2 B 452 i
TEM Uniform Load 711 tfm2
Bearing Pressure above TME 232662 tfm2
Bearing Pressure below TBM 3058 1/m2 Applied
Terzaghi Theory Lf<B Wrong
Type of Soil Clay
i 167 t/m2 D o degree
Ne 570 N 100 Ny .00
qu 97.29 tm2
Factor Safety 2
qa 3243 /m2 Allowalale OK Aliowable Bearing Pressure » Bearing Prassure
Meyerhiof Theory

Shape Factors

5c 1.09
5q 105
sy L8l
qu 16047
Factor Safety 3
qa 5349

Depth Factors

dc 1.79 ic
dg 1.539 iq
dy 1.00

t/m2

/ma2 Allowalale OK

Load Inclination Factors

Bearing Capacity Factors
1.00 Mc 514
1.00 Mg 1.00
1.00 Wy 0.00

Allowalsle Bearing Pressure > Bearing Pressure

* SPT-M Value for estimated cohesion {(C)

* Assume Soil until Gl Level - below TBM Level is same classification

* Unit weight is maximum value estimate from upper depth sample and below depth sample

Calculation Sheet
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