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NATTAWAT PATTANAJAN : REPETITIVE REINFORCED
CONSTRUCTION USING BUILDING WITH THE ON-SITE
MANUFACTURING PROCESS,, BMP. SYSTEM . THESISADVISOR:

PROF. SUKSUN HORPIBULSUK, Ph.D., 167 PP.

MANUFACTURING PROCESS/LEAN RESOLUTION

This thesis aims to present a practical method to build repetitive reinforced
2-story buildings using the tunnel form technology. The process is more efficient than
conventional construction technologies. Key successful indicators are a reduction in
construction time and overall costs. Research and data collection are divided into
three parts:

Part One : Theconstruction of 2-story sample buildings using conventional
pre-cast concrete construction and tunnel form technologies. After construction, the
experimental research was conducted for 3 years in order to determine the advantages
and drawbacks of the two construction technologies. Based on comparative analysis,
the advantages of each construction technology were integrated in order to eliminate
waste during the construction based on the Lean Principle. This process can
significantly reduce and even eliminate time, costly materials and redundant work, etc.
The Lean Principle was used in creating plan for a 2-story building to reduce overall
cost and time and referred to as “Flow Process Plan”. The Tunnel Form technology
together with Flow Process Plan are designated as Building with the on-site

Manufacturing Process (BMP).



Part Two : Constructing a hometown with 2-story buildings per construction
set by using the BMP. The Flow Process Plan included a building design for simple
construction, a usage of steel framework with high workability, and an agreement of
start-finish construction activities, a layout of machines for efficient movement, and a
clear construction sequence. The BMP takes less than 49 days per set so the overall
cost reduces 12%.

Part Three : Executive decision. In order to make change of ordinary working
plan of an organization, project staff needs to provide accurate information necessary
for executive decision. The research methodology employed SWOT analysis in order
to help executive decision. The SWOT (analysis showed the negative effects if
companies did not adopt the BMP. Even with a high initial investment, the BMP
worthily returns in term of time and cost. Ananakorn Company Limited decided to
adopt the BMP to construct 2-story buildings which can reduce cost and make

companies high profits continuously and well-competitive in the market.

School of

Construction and Infrastructure Management Student’s Signature r
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Follow & Evaluation
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Building Design Process
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Construction Process

Construction (Not less than 400 units)
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Flow
Flexibility

Throughput rate

¥

Level 2

Non-Experiment Research
1. Row Building (1st}
- Precast System 7 units
- Tunnel From 7 units
2. Row Building (2nd)

- Precast System 7 units

- Tunnel From 7 units

. N

Process 2 New Process. 5 Steps Casc Studying Research -
Grouping

Analyze
Diagnose
Recommendad

Follow & Evaluation

BMP.System (Five Step)
Building Design Process
Moald Steel Process

- Less Time Plan Management Process

- Less Cos Managing Construction Equipment Process

- o o o o e o o o e

Construction Process

Process 3 Construction (Not less than 400 units) Research Results
1. Avutthaya Province (2013 - 2015 A.D.) 1. Really useful
- Project Ananakorn 3,4,5 2. Pelty Patent
2. Saraburi Province (2015 - 2016 A.D.) 3. Published in the International journals.
- Project Ananakorn 6,7 4. Innovation

3. Rayong Pravince (2017 to Future A.D.)

- Project Ananakorn 9

Finish
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TUMNEL FORM SYSTEMS
NLTF - Medular Tunnel Form
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Cost 6,440,000 Baht 5,796,000 Baht
Time 100 Days 49 Days Per 7 Units
Loss 193,200 Baht 57,960 Baht

3.3 51UN5919949

Briose, X. (2015). Teaching Lean Construction : Pontifical Catholice University of Peru Training
Course in Lean Project & Construction Management. Science Direct, 9, 85-93.
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Y v
. IMINDIINNAIN (Dead Load ; DL.)

Y

o @ a <
- minaeunTAE@IIMAN 2,400 NN./AL.Y.
Y
o @ <3 a
- dmdamanasy 7,850 nn./av.u.
Y
0 o <
- hwmrdamangUwsss 7,850 nn./av.u.
9 v
9. ﬁWﬁﬁﬂUiinﬂLWNmu (Super Dead Load ; SDL.)
- Yunnediuszaunin s . 150 AN/AT.N.
F ]
- Wunseiiies 120 NN./AT.4.
- Auwanu naznusz 30 NN/AT.AL.

Y

. 1M1INUITNNIT (Live Load ; LL.)

- Ha 50 NN./AT.L.
dy 9 = di} [ =

- NUAUEIANTONUHAININOUNT A 100 AN./AT.H.
Y v

- NuNwne o0 200 NN./HT.N.

- 1u'le tazdosmudu 300 NN./AT.Y.
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Loads 31-May-17

1 Structure Data

This chapter provides model geometry information, including items such as story levels, point coordinates, and
element connectivity.

1.1 Story Data
Table 1.1 - Story Data
Story2 33 | 66 Yes No
2 Loads
This chapter provides loading information as applied to the model.
2.1 Load Patterns
Table 2.1 - Load Patterns
2.2 Load Cases

Table 2.2 - Load Cases - Summary

Dead  Linear Static

Page 2 of 6



Analysis Results 31-May-17

3 Analysis Results
This chapter provides analysis results.
3.1 Structure Results
Table 3.1 - Base Reactions

Dead 0 0 920580.91 646874261 -18256398 0 0 0 | 0
SDL o 0 0 0 1] 0 1] 0 o
EQKY 2 0 -16218.69 0 70879.37 0 -323530.06 0 0 o

EQKY 4 0 -16218.69 0 70879.37 o -323530.08 0 [s] 0

EQKY 6 1] -16218.69 o . 70879.37 o -323530.06 0 o | 0

Page 3of 6



Analysis Results 31-May-17

]
8 2
0 0 0
o, 0 o 0
Story2 EQKY 1 0 -5259.9 0 33547.05 0 o
Stoy2  EQKY1 0 52508 0 - 33547.05 0 -17357.67
Story2 EQKY 2 0 0 0 0
Stoy2  EQKY2. M oS &
Story?2 EQKY 3 0 -5259.9 0
Story2 EQKY 3 0 52599 |, 0 3354705 0 -17357.67
Story2 EQKY 4 0 0 -5258.9  -104843.4 1} 0
Story2 . EQKY 4 00| 52568 1048434 1735767 O
Story2 EQKY 5 Top 0 -5250.9 0 33547.05 0 o
Storyz ¢ EQKY5  Bottom = 0 | 52509 0 3384705, 0 -17357.67
Story2 EQKY & Top 0 0 -5250.9  -104843:4 0 o
Sayz  EQKFG) Botom.. O 0 . 5287 [Meaas mSTET O
Story1 Dead Top 3637476 (1] o 0 2428452.26 -7152459.45
Story1 Dead Botto * “s22847.21" N " T o 0 346464515 -10318418
Story1 Live Top 0 0 0 0 0 0
Story1 Live Bottom 0 0 0 0 0 0
Story1 SDL Top 0 0 0 0 0 0
Story1 soL Bottom 0 0 0 0 0 0
Story1 QKY 1 Top 0 -16218.69 0 106126.73 0 -17357.67
Story1 EQKY 1 Bottom 0 1621889 O 106126.73 0 -70879.37
Story1 EQKY 2 Top 0 0 -16218.69 -323530.06 17357.67 0
Story1 EQKY2  Bottom 0 0  -1621860 -323530.06 70879.37 0
Story1 EGKY 3 Top 0 -16218.69 0 106126.73 0 -17357.67
Story1 EQKY 3 Bottom 0 -16218.69 0 10612673 o -70879.37
Story1 EQKY 4 Top 0 0 -16218.69 -323530.06 17357.67 0

Page 4 of 6
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Storyt = EQGKY S Top o -16218.69 ] 106126.73 0 -17357.67

Storyl ~ EQKYE6 Top o 0 -16218.69 -323530.06 17357.67 ]

Table 3.4 - Story Stiffness

3.3 Modal Results

| 2.311E-06




Analysis Results 31-May-17

Page 60of 6



Project : [BMP.system Date :| 241312018 |
Owner : [2@75un? 2 1 Foot : F
Location : |§7usn Grid Line :
Footing x 1 Pile v JFoot_2007.2.0907
Constant :
Yeild Stress, fy (ksc) = 3,000
Allowable Stress of Steel, fs (ksc) = 1,500 ilo
Comp. Stress of Concrete, fc' (ksc) = 173 L= 0860 L x
Factor = 0.375
Input :
Width, W (m) — = 060
Long, L (m) = 060
Thickness, T (m) - 0.60
Bottom of Footing, D (m) = 060
Concrete Covering (m) = 005
Section of Pile, Dp (m) = 026
Pile Safe Load, Ps (kg) = 30,000
Axial Load, P (kg) = 27,800
% Weight of Soil , Footing, Etc. = 5% T = 0.60
Total Load, Pn (kg) = 20,180
Main Bars Design:
Pcon=R(0.85*Ag*0.25*fc’) (kg) = 132,345
Psteel = Pn-Pcon (kg) = 000 wnfimhwiindaasdulivasnii 30 dweu
As Required (ecm2) = 7.20
Area of Steel 8-DB12mm. = 9.05 em2 OK
Case:ex.ey>0
wilnudusiumuTuusnnmsiaseud (mdnazuns)

Offset from Origin Asx

xim | ylm T ™ PN (oma) ‘:‘;’

0.000 | 0.000 0 0 30,000 | 0.00 0.00

Select :DB20 ¥ DB20 ¥

No. |

0|

0




Project  BMP.System
Drawing W rum 2 4
Engineer Nattawat AB.6714

Reinforce Concrele Shaar Wall Design

ruinfends Width = 4.35 m.x 4 height = 3 m. x W Thickness = 12 om.
use Fc = 350 kgJsq.om. Fy= 4000 kg/sq.cm. Concrele cover= 2 cm.
uredauiiionn v = 17357 kg,

/_i.lse Vettical shear reinforce 12 mm. @ 36cm.

Use Vertical flexural reinforcements
/ atend 13 no.Dia 12 mm.
=

.,J!QIF i

**Check Shear reinforcement is needed OK
use Shear reinforce rebar 12 mm. @ 36 cm.

AN : Calculation report

mrmssuasdeuganivel

mrafmirAndun d = 348 m ———am (441003

uraieniin Vi = 17357 kg unilisuidnnilh maxVn = 1792987253 kg, ———2mm [a410(n)]
mrasauidSaresneurnitn

rruzwihARingmiang  Critical section = 150 m. ———atn[4410(1)]
finfaoursineudin Vo = 68780 kg. ———gaT98M.(48-27)

fdufioursineuriin Ve = kg, ———gn? 900 (44-28)

enifadeumeineunin Vo = kg, ———am [4410(8)]
fufmlidnunuhneufusnifou Av= 0147 5q.0m. ———18n[4410(al] §A7 780 (44-25)
Fuimiinsfndufuusefmiing As = 14516 sqom.



Project BMP.System
Drawing #1700 2'iu
Engineer Natiawat 88.6714

Resnforce Concrete Shear Wall Design

17357 kg.

ELEVATON:RC. SHEAR WALL

**Check Vertical rebar center spacing clear is 0K
““n 12 mm. @ 36 cm.

vrang [ e uks gy 12mm. use4 ond= 13 i

Vertical rebar end J
|

- - » - L]
I
SECTION PLAN: A
Fc= 350 kg./sq.cm. [
Fy = 4000 kg./sq.cm. e - - ~
Conciete cover = 2 cm. E » 2 = b ]
TR iz SEETIUN PLAN: B
I wEndinAuiday sua
i Horizontal rebar  12.m.
o @ 3Bcom
ISOMETRIC B =*Check Shear reinforcement is needed OK

TWMATIN : Calculation report

ameneurEeuggaToenT

mrmlimlr=iniun d = 3.48 m, ———amn[4410(0)]

uri@euiiimn vu = 17357 kg, ursdeuiAmuonih maxn = 170208.7253 kg, ———amm [4410(n)]
aranauifiasnouin

rruswindaingaminaIng 1 Critical section = 150 m. - [4a10(%)]

fnfafiauresneunte Vo = 68760 kg, ——gAT 9N (24-27)

ffadeaunesnaudin Vo = kg, ———qQRT an.(44-28)

iAeniFaTIUTBIARUTI Ve = kg, 2N [4410(8)]

T S % 2
WLE

Av = 0147 50Q.0M. ———Qit 98N.(44-20)
Fufwidnudniuuusdaifing As = 14616 sq.om.



Project  BMP.System
Drawing #7ATUNT 2‘."

Engineer Nattawat At.6714

Reinforce Concrete Shear Wall Design

Shear Foice

wsansEvi

‘ 17357 kg.
Wall Thicimsss
APWAUIHNS
Wall Height 12cm.
ATMPITIIENY
am.
A LTSS LIS SIS o
Yall Width
AR
435m.
ATASALA a1 Check wall

Arsinringund = 3.48m.
Vu = unideiiioome = 17357 Kg.
Aruand Vn mao. Shear force = 179298.7253 kg. or 179 Tons,
""Check Wall thickness is OK
Amnannnusad TN 2 QAT EATTU oA,
ve Rfmanik = 58760 k. 4 ngard 19 (44-27)
LiHigariz iesndrdneu
vsaVc = Okg.
mrraseuidies HndniffuaadeniteLiz
***Check Shear reinforcement is needed OK.

use Shear reinforce rebar 12 mm. @ 36 em.
mrvsausnridumBnidhuneuritn - Check steel ratio

*Check Shear Steel ratio is OK

Steel ratio = 0052 ( Min. 0.0025 ) —Aann.4410(0d)
eanuumfnfufuurad i ik
Design vertical shear reinforcements

use Vertical shear reinforce 12 mm. @ 36 cm.
***Chack Vertical center Spacing clear is OK

3 - o -y B e T

P action for Vertical flexuaral reinforce is OK
FulmentWoinfumon 12 mm A 13 du
Dead Load = 3758.4 kg, or= 3.7584 Tons.



NEO RC. Design v4.50(WSD.)

[Project]

BMP.SyStem

o
[Building] 917131187 2 FU

[Location] W14

[Owner]

[Engineer| ﬂTj’Yﬁfﬁf ﬁmuﬁ'w%'

[Date]

When :

[WIRE MESH DESIGN] |

As, = Require Area Of Wire Mesh(cm. /m.)

As, = Require Area Of Rcinforcedment(cm.:fm.)
Fs, = Allowable Tensile Strength Of Wire Mesh(kg./cm.”)
Fs, = Allowable Tensile Strength Of Reinforcedment(kg.fcm.l)
When Design By Use Reinf. DB 12 mm. @ 0.350 m.ﬂt
As, = 3230 om./m.
When : Fy, - 5.500.00 ksc.
! Fs, = = 2750.00 ksc.
: Fy, = 3,000.00  ksc.
| Fs, - 1,500.00  ksc.
| From:  As, = As, x[Fs,/Fs,]
; So Require As, 5 1.760 cm.zfm.
| From Calculate : Select To Use Wire Mesh
For : Did 6 mm. @ 0.160 m.#
aql : @enl¥nzipsumdniemananseilld
Setl : Dia. 6 mm. @ 0150 m.#
Set2 : Dia. 6 mm. @ 0.150 m.‘




TAzanns : BMP.System
151904 : Two-way Flat Plate
vinides : enAsunn2d

- R
aANg Nattawat
VNHILVA : Mt

1425m.
Column head
—»

CRIFICAL SECTION FOR SHEAR

PLAN

Top Steel 16 mm. @ .2702 m.

f Bottom steel 16 mm. @ 1.2214 m.
Slab thickness = 17 cm.

L Bottom steel 16 mm. @ .6317 m.




{R3an13 : BMP.System
131984 : Two-way Flat Plate
vatdes : enmsuanzdy

151

AAN3 : Nattawat
J! L4
VNBME, - WUt

Total load / panel = 608 x 5.7 x 6.1 = 21140.16 kg.
Shear Stresss

Shear stress at section D + Dd (1.595m.)
Total load on the circular area with ( D+ Dd ) as diameter
W,=Z(D + Dd fW
= 1215.3171 kg.
Shear force along the perimeter = 21140.16 - 1215.3171 = 19924.8429 kg.

Shear force/m. length of perimeter = 19924.8429 /(( 22/7) x 1.595 ) = 3974.7478 kg.

Shear stress = 3974.7478 /( 100 x 0.865 x 14.5) = 3.169 kg./sg.cm. < 5kg./sq.cm.
Shear stress at Dw + Ds (2.57m.)
Load on the square area of (Dw + Ds) = (Dw + Ds )*2 x W
=( 257 )"2x 608 = 4015.7792 kg.
Shear force along the perimeter = 21140.16 - 4015.7792 = 17124.3808 kg.

Shear force/m. length of perimeter = 17124.3808/ ( 2.57 x4 ) = 1665.79579766537 kg.

Main steel

Shear stress = 1665.79579766537 /(100 x 0.865 x 14.5) = 1.3281 kg./sq.cm. < 5 kg./sq.cm.

Column strip
At for positive moment = 1629.5214 x 100/ ( 1700 x 0.865x 14.5) = 7.6424 sq.cm.
Atm. width = 7.6424/ 2.4 = 3.1843 sq.cm.

Use 16 mm.@ .6317 m.
At for negative moment = 3809.5568 x 100/ ( 1700 x 0.865 x 14.5) = 17.8666 sqg.cm.
At/m. width = 17.8666/ 2.4 = 7.4444 sq.cm.

Use 16 mm. @ .2702 m.
Middle strip
At for negative moment = 1299.213 x 100/( 1700x 0.865 x 14.5) = 6.0932 sq.cm.
At/m. width = 6.0932/ 3.7 = 1.6468 sg.cm.

Use 16 mm.@ 1.2214 m.
At for positive moment = 1299.213 x 100/ ( 1700 x 0.865x 14.5) = 6.0932 sg.cm.
Atm. width = 6.0932/ 3.7 = 1.6468 sq.cm.

Use 16 mm. @ 1.2214 m.



{Agan17 : BMP.System
#1199 : Two-way Flat Plate
WiTed : 91ATW029y
U

qANs Nattawat

UNBMA, : fradun

Column Grid : ATNANA = 5.7 M. x ANNENIAN = 6.1 m.
Live load = 200 kg./sq.m. Dead load of slab( 17 cm.) = 17 x 24 = 408 kg./sq.m.
Dead load due to extra thickness of slab in drops = 0 kg./sg.m.
Total load W = 608 kg./sq.m.
Columnhead 0.25xL=D= 5.7/4= 1.425m.

Calculate Bending Moment

_WL, | _2py

Bending Moment = 8367.8126 kg.-m.
Distribution of Bending Moment
Column strip Bending Moment
-Negative Bending moment = 50% = 0.50 x 8367.8126 = 4183.9063 kg.-m.
+Positive Bending moment = 20% = 0.20 x 8367.8126 = 1673.5625 kg.-m.

Middle strip Bending Moment
-Negative Bending moment = 15% = 0.15 x 8367.8126 = 1255.1719 kg.-m.
+Positive Bending moment = 15% = 0.15 x 8367.8126 = 1255.1719 kg.-m.

Revised Moments
Middle strip is 3.7 m. Column head = 1.425 m. Column strip = 2.4 m.
Middle strip and Column strips are not equal ratio = 1.29824561403509
Revised middle strip moment = 1.29824561403509 x 1255.1719 = 1629.5214 kg.-m.
Column strip Moments
Total column strip positive moment and middle strip negative moment = 1673.6625 + 1255.1719
= 2928.7344 kg.m.
Revised middle strip moment = 1629.5214 kg.-m.
Total column strip positive moment and middle strip moment = 1673.5625 + 1629.5214
= 3303.0839 kg.-m.
The amount of moment that can be decreased from column strip moment = 3303.0839 - 2928.7344
= 374.3495 kg.-m.
Column strip moments
-Negative moment = 4183.9063 - 374.3495 = 3809.5568 kg.-m.
+Positive moment = 1673.5625 - 374.3495 = 1299.213 kg.-m.

Cal. thickness of slab
Thickness of slab at drops Dd = ( 3809.5568 x 100 /(2.4 x8.74 )*2 = 13.4765 cm.
Thickness of slab at column strip Ds=( 1299.213x100/(2.4x8.74)"2 = 7.8701 cm.
Thickness of slab at middle strip Ds =( 1629.5214 x 100/ (3.7 x8.74 )*2 = 7.0986 cm.
Use slab depth = 17 cm.
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CRITICAL SECTION FOR SHEAR

Top Steel 16 mm. @ .2621 m.
& e— Bottom steel 16 mm. @ 2.5168 m.

Nt £ [T R T .l;;lbqis'abmbM= 17 cm.

\——'- Bottom steel 16 mm. @ .3789 m.

Width of|Drop

SECTION
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Total load / panel = 608 x 5.7 x 7.45 = 25818.72 kg.
Shear Stresss

Shear stress at section D + Dd (1.595 m.)
Total load on the circular area with ( D+ Dd ) as diameter
=T (D +Dd)W
= 12153171 kg.
Shear force along the perimeter = 25818.72 - 1215.3171 = 24603.4029 kg.

Shear force/m. length of perimeter = 24603.4029 / (( 22/7) x 1.595 ) = 4908.0599 kg.

Shear stress = 4908.0599/ ( 100 x 0.865 x 14.5) = 3.9131 kg./sq.cm. <5 kg./sq.cm.
Shear stress at Dw + Ds (2.57 m.)
Load on the square area of (Dw + Ds) = (Dw + Ds )*2 xW
=( 257 )"2x 608 = 4015.7792 kg.
Shear force along the perimeter = 25818.72 - 4015.7792 = 21802.9408 kg.

Shear force/m. length of perimeter = 21802.9408/ ( 2.57 x4 ) = 2120.9086381323 kg.

Main steel

Shear stress = 2120.9086381323 / ( 100 x 0.865 x 14.5) = 1.691 kg./sq.cm. < 5 kg./sq.cm.

Column strip
At for positive moment = 2716.2901 x 100 /( 1700 x 0.865 x 14.5) = 12.7392 sg.cm.
At/m. width = 12,7392/ 2.4 = 5.308 sq.cm.

Use 16 mm.@ .3789 m.
At for negative moment = 3926.5185 x 100/ ( 1700 x 0.865 x_14.5) = 18.4151 sq.cm.
At/m. width = 18.4151/ 2.4 = 7.673 sq.cm.

Use 16 mm. @ .2621 m.
Middle strip
At for negative moment = 860.6068 x 100/ ( 1700 x 0.865 x 14.5) = 4.0362 sq.cm.
Atm. width = 4.0362/ 5.05= .7992 sq.cm.

Use 16 mm. @ 2.5168 m.
At for positive moment = 860.6068 x 100/ ( 1700 x 0.865 x 14.5) = 4.0362 sq.cm.
AtYm. width = 4.0362/ 5.05 = .7992 sq.cm.

Use 16 mm.@ 2.5168 m.
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Column Grid : AANNENT = 5.7 M. x AINENIAL = 7.45 m,
Live load = 200 kg./sq.m. Dead load of slab( 17 cm.) = 17 x 24 = 408 kg./sq.m.
Dead load due to extra thickness of slab in drops = 0 kg./sq.m.
Total load W = 608 kg./sq.m.
Columnhead 0.25xL=D= 57/4= 1.425m.
Calculate Bending Moment
WL 2Ry
M= -:IE:’(L;‘ 5 D)
Bending Moment = 10219.7056 kg.-m.
Distribution of Bending Moment
Column strip Bending Moment
-Negative Bending moment = 50% = 0.50 x 10219.7056 = 5109.8528 kg.-m.
+Positive Bending moment = 20% = 0.20 x 10219.7056 = 2043.9411 kg.-m.

Middle strip Bending Moment
-Negative Bending moment = 16% = 0.15 x 10219.7056 = 1532.9558 kg.-m.
+Positive Bending moment = 15% = 0.15 x 10219.7056 = 1532.9558 kg.-m.

Revised Moments
Middle strip is 5.05 m. Column head = 1.425 m. Column strip = 2.4 m.
Middle strip and Column strips are not equal ratio = 1.7719298245614
Revised middle strip moment = 1.7719298245614 x 1532.9558 = 2716.2901 kg.-m.
Column strip Moments
Total column strip positive moment and middle strip negative moment = 2043.9411 + 1532.9558
= 3576.8969 kg.-m.
Revised middle strip moment = .2716.2901 kg.-m.
Total column strip positive moment and middie strip moment = 2043.9411 + 2716.2901
= 4760.2312 kg.-m.
The amount of moment that can be decreased from column strip moment = 4760.2312 - 3576.8969
= 1183.3343 kg.-m.
Column strip moments
-Negative moment = 5109.8528 - 1183.3343 = 3926.5185 kg.-m.
+Positive moment = 2043.9411 - 1183.3343 = 860.6068 kg.-m.

Cal. thickness of slab
Thickness of slab at drops Dd = ( 3926.5185x 100/ (2.4 x 8.74)*2 = 13.6818 cm.
Thickness of slab at column strip Ds = ( 860.6068 x 100 /(2.4 x8.74 )"2 = 6.4053 cm.
Thickness of slab at middle strip Ds =( 2716.2901 x 100/ (5.056 x8.74 )"2 = 7.8449 cm.
Use slab depth = 17 cm.
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[Project] BMP.SyStem [Owner]
[Building] 910151187 2 $U [Engineer]
[Location] ﬁu [Date]
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[ WIRE MESH DESIGN ]

. .
When : As, = Require Area Of Wire Mesh(cm. /m.)

2
As, = Require Area Of Reinforcedment(cm. /m.)

Allowable Tensile Strength Of Wire Mesh(kg./cm.))

Fs, =
Fs, = Allowable Tensile Strength Of Reinforcedment(kg.fcm.z)
When Design By Use Reint. DB 16 mm @ 0250 m.
As, = 8040 cm./m.
When:  Fy, = 550000 ksc.
Fs, = 275000 ksc.
Fy, = 3,000.00 ksc.
Fs, = 150000 ksc.
From:  As, = As,x[Fs,/Fs,]
So Require As, - 4.390 cm.zfm.

From Calculate : Select To Use Wire Mesh

For/s . Dia. 8 mm._ @~ 0110

.

=) v =] j g .=y:
sl : Menl¥nzunsamdniemsiinuasitla
Set1 : Dia. 8 mm. @ 0.100

Set2 ;: Dia § mm. @ 0.100

m.
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