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deo 4
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weaEINganetnsas (PANEL BOARD 432 LOAD CENTER PANEL BOARD)

1. AANADINITN b1l

weadndeios uunaaindnlinsuaunisanania i liun LOAD sinee Tnadl BRANCH
CIRCUIT BREAKER Lilusinaqiign LOAD usiazngusausiazsia aunmualuluuisasnia

PANELBOARD SCHEDULE

2. ANMNABINITNIATWNITRANLULLAZNITASI

n. PANELBOARD gﬁ@\i'ﬂﬂﬂLLUU%QIWFI’]MSJ’WHEWM?J@G [EC 60439-1, Form 1, IP20 Iﬁﬁl@%"]\‘l
d139a1nfNan CIRCUIT BREAKER fil4i§miL PANELBOARD fhiitelifuszuy Tnivin
380/220 Taasf 3 wa 4 @1l 50 LE9mF 3138 220 Taasf 1 wWa 2 @nel 50 LEImT AR YUATY
WLILWAZ PANELBOARD SCHEDULE

4. CABINET fauduluufnass sagnnfiag GALVANIZED CODE GAUGE SHEET STEEL

a

WITH GREY BAKED ENAMEL FINISH Hilszatla-ilasinuniniuwuy FLUSH LOCK

A. BUSBAR #sariuiy BREAKER #adlili PHASE SEQUENCY TYPE uaziduuuun gy

PLUG-ON %78 BOLT-ON CIRCUIT BREAKER

3. MAIN CIRCUIT BREAKER #a4ifl1s MOLED CASE CIRCUIT BREAKER % AMPERE
TRIP 1Az INTERRUPTING CURRENT CAPACITY snauiniviua liiluiiy dsznausiosl

INSTANTANEOUS MAGNETIC SHORT CIRCUIT TRIP wag THERMAL OVER
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CURRENT TRIP angiilunansnusfinaniu FEEDER CIRCUIT BREAKER Hunng Lina

[

NN9INUAENAUSAY (CO-ORDINATION)

9. BRANCH CIRCUIT BREAKER #iadifuiuy QUICK-MAKE, QUICK-BREAK, THERMAL
MAGNETIC AND TRIP INDICATING uazifluuiin PLUG-ON %38 BOLT-ON TYPE &
10FNNITY 1511 PANELBOARD SCHEDULE Tagl CIRCUIT BREAKER #iadiilu

NARAUTILAEIL MAIN CIRCUIT BREAKER

9. NAMEPLATE weNandeessaaiauanfiag NAMEPLATE, NAMEPLATE Sa9n1A2e e
NANARANZADITY Tusanidudnn uazdulududann nsunzaanFIutiae NIeNILILLEL
a al o &I 1 &I % v % o A al % o A
NANARANAM Wiadilelsenauiuunan samlsdeardsng@ne fviiade L

NAMEPLATE lulilsauanalilauuy

o o

. 139949 Geiaavng feaddeasheiugainanoialiludng Seasiauanfaunaias
19497 AUIAZNY TUIAURY CIRCUIT BREAKER way LOAD TialafiizinnlalAiia

azAan luN191395N N

v v v
o o o v Y o/

. N13RnAe HRARITUMIIAY EXPANSION BOLT AtWsnas 1semnssLL SUPPORTING
Nwnnzan IusyAlge 1.80 AT AINAUDNTEALLULRUNAINER XA LLILAAS Y

WL
3. AAATHUSNE
1. DISCONNECTING SWITCH %52 SAFETY SWITCH

1.1 DISCONNECTING SWITCH 358 SAFETY SWITCH fiaqnanduninninsg1u IEC iuaiia

HEAVY DUTY TYPE

1.2 SWITCH fimagas i ifuuuy BLADE Mn9nuius QUICK-MAKE, QUICK-BREAK 411190

wagiuadnd idaian waidlatlsyafumii

1.3 ENCLOSURE A1{%1A351% NEMA 1 WuZuglannueliindn wunfeufaed GRAY-
BAKED ENAMEL #uiuldnneluaaisialduazniu NEMA 3 R silanusimangu

GALVANIZED Wutpaau@ned GRAY-BAKED ENAMEL @uduldn1suananansliduny
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Uszriladnumiings INTERLOCK fiu SWITCH BLADE Iasiansnsnitlailszslfiia BLADE

agfluAIuue OFF Wintiu

1.4 2Um AMPERE RATING Anuaudnanauwazatuiu PHASE Tiiflullanseyluuuisalyl

b4

fiaandnaunaaes PROTECTING EQUIPMENT ﬁﬁ]u‘ﬂ’]\‘i

1.5 ganniuualid FUSE 14 FUSE CLIPS iiluiuy SPRING REINFORCED tagi11n9as

FUSE Tdluitulasniuda 5.4

v
o o

1.6 NM3ARAY WARATLIIANszy uuuy TneseAlAINgIAINAL 1.80 AT TNITALLULEY
a s A a a :// 1 % A o ya :// =2 3 dl < Y A g
AN 1ummmmmmmm1uumm visan e WiRassuusngniasamannudeuss Miadnd

v
geanniiulifiasndn 1.00 wes DeszALLLYRIAINT

2. CIRCUIT BREAKER BOX (ENCLOSED CIRCUIT BREAKER)

2.1 1314 MOLDED CASE CIRCUIT BREAKER 715 AMPERE TRIP RATING a11421 POLE mNy

EATINITISTM
2.2 ENCLOSURE luluminsnmsgnu IEC 60439-1 Tnein

n.  Form 1, IP30 Wuann SHEET STEEL WITH GRAY-BAKED ENAMEL FINISH &1u5u i

AUFAGIY J’]’]Eﬂ%’ﬂ’]ﬂﬁﬁ‘ﬁ')‘] 14

2. Form 1, IP54 Wiauunaamuazfpquiasiulas UV Taeiuann ZINC COATED STEEL

WITH GRAY-BAKED ENAMEL FINISH £1%15U MM 1AAAINIEUANEIANT

2.3 naasa Widulderunivus luuuulsaedduluy FLUSHED MOUNTING 498 SEMI-
FLUSHED MOUNTING #5ulueanmns  way SURFACE MOUNTED @u5unieiuan

81A19 IAEgIRINTL 1.50 IASTINITALLUAR
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4. nasaadnglw (CONDUIT)
1Y . 1 a :/j v 1 o v = d‘ dJ n:ll %
‘VI@?@EI@’WEIVLV\ILL@%@qﬂﬂﬁ‘Mﬂﬁ‘ﬁﬂﬂ‘Uﬁ]’Nﬂ FINBRAALNTTE A BN mVLuumuumiﬂuLLuumﬂwuw"Lm%mm

Wuldpudaninuasalds

1. vieseaaaiinvu (Rigid Steel Conduit) WazTiAnand (Intermediate Metal Conduit) fiaaiduyia
wanaudangAsanni Epoxy Resin nelusaaviaseaans Inniidueinaudnanaladidnndn v e 1

dudunisiauviacelumu deenunuy 1RniElanTu LashuaasnLuanaiAng

2. vieseadnariinung (Electrical Metallic Tubing) faviluviamanaiudans@saniu Epoxy Resin
neluwresiasesans i@ ud gugnaraaningn % 4 Mddwiunisiuriedelunis Au Aas. 1Ay

anstanluln LaziiuaasnisluanAng

3. vieteuansaiintinunali (Flexible Steel Conduit) WA uFuianans indaedu dinoalan newaed
isagiinsallninau, Insriinmanenudenzauuuassun lifliduiuinuans idinaaelan vise
A % A

oy A e o a ~ a & » = a o 3 gy
'ﬂqﬂﬂ?m@u”l WiﬂmﬂmﬂﬂﬂjluU?LQMLﬂﬂﬂeﬂu LASTUAMANATLANNCAUNAALNRNABNNUUN SL‘Vﬂfﬂ

q

v
o

Amiuiuangliindnnewmes wzesindia i Plug-In Unit 2estiadn uazginaniaus) nfnms

ag lutFnondanay

4. %18 UPVC MARAINNAIZIU EN, BS, IEC 1uasngaaanididuingutinans 5" ginenitszney

Aegdugiinanidnizaanlssugnan
5. NM9aeluye 90 890 resviasasanainauafaus 17 89 Iull feqlddelss (Eloow)

] ! PR A a a V6 Y Y 1 N ] { !
6. ﬂ’]?lﬂ‘ﬂﬁ‘:ﬁﬂ‘)’]\‘m‘ﬂ?‘ﬂﬂ’&’]ﬁliﬂ‘ﬁ’]‘ﬁu@ﬂuqLL@%‘HH@ﬂ@’NIﬁI‘ﬁ‘H@fﬂﬂLL‘LI‘LILﬂ@EI'J LASNNTARTSNINNG

Seaanelngtaung Wilddeseatinnlfusednfoanumauazanetneluiosie

7. nisseszudnaiesasgany IinanavunviranianataiunaaIwnans visauusadndans w1 ld
Locknuts @846 N19saszuINaviasatians IaiaLNiUNaaawnans virauuaadad 13 da saaiai
Musadnsnasuauaifse Negnnaludiasiouas Locknut Uaneviasasanannidusieclaifanuas

# Bushing finas]

8. viesasans IAdalumulithuiuirenuuaeunsm fedanifae Coal-Tar Epoxy atigiiasdasdi was
ol A a 1Y 1 o Y Y 1 v a ‘dl 1= | o ‘dl

y9e N RaAulifiasndn 60 mu. seFudaanselitianndn 10 au. naufasfunliiansisedani

~ N A A a =~ o ~Na . | o ~ o o
Hauanimni liiaduativvsaiinaudewals nsainiduvediiiunuwiisanueaunss 15l

nanaunlifiesndt 60 43, uazARUNIANAREALUIYIE

9.  viesesanslndslumfufiesiverinaraneunsn Nilulununinsgiuaeanisiiiayne scaslinu

191 30 «.
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vieseaan i MAuunz gy azfiasiiurumegfasvieadnuazgansaai il
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nvunligiinsalaus dmdunisinssviesesans i wiu ang e uardu deadumaneny
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TansAnssuarginsaitlsznergn uenwileaniiua liuiaasfeadulmunnsgiuaes
NEC vigan17 w1

viefeuanenuazgUnanitsznavdu Wldnanssinielulszmanlfiunisfusesninsgiuann

nsiuasuans vsansiWinginig
ftyanwniduesgiinsnidugia(Clamp)
- 9% (Normal) Aup

- o (Emergency)  @widaed

- IneAWA e
- FIA Adn
- MATV @217
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- Winene ME v
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1. naevgnatviTaldiniy favlunaaaudananudinz@aunavun litiasnan 1.2 4N, 41u5unisfmsa

felupauniavirantid uazfaduuuuAnuaad usus aaas)
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= = 09/ = a v 2 al o a
AutsAAINABLNTANTAATILYNWITRATN uAMNANsAR ALY
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o
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I ool = ' @ ' A
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5. gilewesnaesginsnl, naassiaans wisenassinatennnaessieslafaacdanimanzanyng
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6. naswnnaasnanisiase Wi fasinfanAusarusdinnals

7. naesilnind naeswnany uarnaessaaNnaessiastaRaiLIATNAT199981AN9A9LADLEY
T lviesasana Inifludasesiurie

8. Auauanaingeaanielunassginsnl naesinans visenaeseanalifiiulmuninsgiu
2D AN,

9. Qvu%w%ﬁmﬁmﬁ%ﬁwLﬁumwizﬂ@u (Auxiliary Gutters) F muﬁﬁjdﬁwﬁumﬂﬁ
WNNTAN

6.418 W L96n

v
o

B ldinuuald anglWwndviussuuninsasulniladiniu 415 Tadl naanauni1issadadiiiull

Audan1us ATNNIRNTIIU NBN.11-2553 pia i

1. wanwtaananmua i luwuy nasiauang i1 1959193515 ulurneseuan g IWAautawls 1w

felunlaizanuaannas

a

2. analdniuisuluiesasgna iiauden il delueiaitanunaunss 19 lbana lWinaie

%

= Y% A A ' . . Aaa
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(IECO1) PINNATFIU HBN.11-2553

svuu i nnasuazdesns 12



10.

11.
12.

13.

anellindmsuAuluieseagna ade 8 lumu viseane i fpule s ufulnanss 19914
antliiaflaunuisarievaisunuuuumesussudotauy  uaswdenuentnditanaelsd
(Polyvinyl Chioride) fifirmusssiulninlifierndn 750 lavuaziitagnimgilnugeaelsition
n41 70 aaAaLdad (NYY OR MEA type C) vidamad Sva Tl
mﬂvxlﬁﬁﬁw{ﬂuﬁmmmﬁluj uanwiaanniiszyBuga Wdulinadesuntes National
Electrical Code

maiﬂﬁﬁzifmﬁ?m\i@ii:hﬂﬂ/\lﬁﬁﬁiﬂ%qq%muQu @A niudetlanqelan i Waaw
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ANANANENNLTaaRIuaasdne I laTanauiuanefu wazsznineana iWinfaa iy fag
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7. 839NN (SWITCH)

a o o ] a;’
aandaadiiulilpmndaniuualunuy vaz/vsadanivuasalilil

adnd inazfeadulinuninsgiu VDENEC,TIS uaz IEC60669-1 nunszua inaaulil
fiaendn 15 wanul sl 250 Taaviidagendn
sAmdazfiomunszud iinadyls lifieandn 15 wenus fuseiulnin 250 Taarfvidagandn
Augdnfidunalnuuunailallalnedinszan (Rocker Operated) WaTyinAENANFRANLIIYETE

ABS
dastaaneliniduntiadgiduuansdniaaaiia visegauaudnficaangNaiunsnnunisunzfes
daniulauzls dnliatisneaanavin Tnanisiuanelfanglaemss
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adpdnatlustuniamneniu Wlddasaunasiuldadsunnldinu 3 a3ad se 1 daasau vsa

ANHNLLLINIAUA

v
%

adpddmiugUnanidiuuas vizevisuasadnebiesansonneulFssus 0-100%

A WA aans AU U AN B 5 U s AnT s EN U LT

v Y

UAAZFies 4aN1 Label 331 2993 A /upsadmdane Wt Nadndniiynsa

e3¢

8.m15U R (Receptacle)

a [~ o o 1 ‘g
arndrautlulilpndanivualubuy waz/vsatanivuaaa bl

1.

wnFulninazfieadlullminninsgau UL NEMA VDE, NEC, TISuaz IEC60884-1n1ngzua b

asulilitioandn 20 wanwlf Nussnlnin 250 Taavivisagenan

a a 3 ' a . QII as 4 a a 1%
duriafdameaneafn (Grounding Type) Agnnsafuddsuriagesn lFiasuuainanuasan
WL wazRNnwilasie(Safety shutter)

o 1

> a A = v Y ! v Y dl o 4 :/J dl
°1|"J[F]‘ﬂ@’]£|Lﬂu‘ﬁu@NgL@ﬂU@’m‘ﬂﬁﬁQﬂ@ﬁﬂ NIARANILANIN anunsnnunsuasAasdanidulans
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Aol
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o

WinFumiia Industrial typetiin1 @ uaz 30 HARAN IEC 60309 TUIARINULILTEY AzfiaIilszAl

n91laenu 1P67 tlasrunialuatinld 100%

v
[ %

Auaadinsu A laen 15 dnuumaansy T satl
- UPS Auma
al =
- Emergency  ALUaa9
Normal '3“]1’1'3
HFU WA A AR TR uad e Wi, i FuInsdnwinasidinsunaufamas
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UR19AzhiRednmn Label 521 29as i /uneadndans Wedeansindulnimnso

e3¢
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9. anlanlWuazginsailsznay

maslanlaiuazginsaidsznausaailuldmudaivunlusuuuazssadaivunsalyil
1) vwaanl

1.180ANQ0LIALTUS LaaBA (LED T8) 1WA 60 4.

1.1 luaan LED Mnaslninuaanas 9 566 +5% waz Nusasulnii 230 Toasl +10% 50Hz

1.2 Aldndni9dedadng (Luminus Flux) Tdtieandn 1000 giuu

1.3 A1ANgNsiadaesd (Color Rendering Index: CRI) laifiaenan 8o
1.4 ﬂqquﬁa (Color Temperature) 6,500 Kelvin £500 Kelvin

1.5 yuNIzANLUABIaen (Beam angle) laifiaenadn 160 a0

1.6 A1 Power Factor ltiagingn 0.90

&
o

1.4 dovaamiluwuy G13

e =

1.5 1iin LED fesdnniantin Gadlangnisldeulsifioandt 40,000 daluelnedansannadng

aglifiaendn 70% (MaHlaERIN1IMARELATNNIATFIN IESNA LM-80 ATHIRLAIN

NIR3FIU TM-21)UasaraLandng
1.6 4AEAAT1IYU NARAIN Polycarbonate UL94 VOlsifa v

1.7 AANNELENTNaTN MauNATIR9ansLwLa (Total Harmonic Current Distortion): THDi £84
TadiAu 15%

a 14

1.8 awnsavinnulfunananmniuandeslaidasndnlugiu-20 anamaEag 19 458960

a

CRTGHE
1.9 A LED ﬁmmﬂﬁu IEC62471 : Photo biological Safety for lamp

o

1.10 udALAN@Ng Nan. 1955-2551 UrunidasadeuaziBangina&ani : Inanindtynio

TUNIUINY
1.11 vaan LED T8 Mn1aqlninvaanay 9 9ns faduandianansnisnagad

' dl P N
quﬁﬁqu LM-79 a1NPUIENIUABININTITNITUTRADNT1LUUNUTAND
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1.12 Hainenitfasiuigia 2 KV(L-N)Laziana1suans

1.138umsgnuiued 5 annistiin uaziiienansuans
2 NADANQRBLTALIUS WaRdA (LED T8) AUIA1201N.

1.1 waam LED Minnaslidnaanas 16 906 +5% uaz Augsasulnin 230 Taasf +10% 50Hz

1.2 Aandn19de9a919 (Luminus Flux) Tdtiaanan 2100 quiu

1.3 ANANYNHBIT83A (Color Rendering Index: CRI) laltiagnan so
1.4 9uunA (Color Temperature) 6,500 Kelvin 500 Kelvin

1.5 yNNITABUANTBINADA (Beam angle) laifiaeindn 160 84"

1.6 A" Power Factor litiaandn 0.90

1.4 dyvaamilukly G13

e IS

1.5 W LED fiasianiania daiangnisldeulidiionndn 40,000 dalualnseapsaauadng

v
@fﬂﬁiﬁ@ﬂﬂd’] 70% (9Tl AUNINNIVNARALATNNIATFIU IESNA LM-80 ATUITUANN
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- ASTM : American Society for Testing and Materials
- ANSI : American National Standards Institute

- API : American Petroleum Institute

- ASME : American Society of Mechanical Engineers
- ASPE : American Society of Plumbing Engineers

- AWWA : American Water Works Association

- MWWA : Metropolitan Water Work Authority (ﬂ‘lJ‘Ll)

- PWWA : Provincial Water Work Authority (ﬂ‘lJﬂ)
- NFPA : National Fire Protection Association

- NFC : National Fire Code

- UL : Underwriters Laboratories Inc, U.S.A

- FM : Factory Mutual

- BS : British Standard



- NEC : Nation Electrical Code, U.S.A.
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- SYSTEM DATA
ABBREVIATION PBS
CAPACITY (GPM) SEE EQUIPMENT SCHEDULE
CONSTANT RRESSUE (PSI) SEE EQUIPMENT SCHEDULE

- SYSTEM CONTRUCTION QUANTITY
PUMP SEE EQUIPMENT SCHEDULE
DIAPHRAGM PRESSURE TANK WITH 1

PRESSURE GAUGE



SUCTION GATE VALVE

DISCHARGE GATE VALVE

PRESSURE REDUCING & CHECK VALVE

2 OR MORE
2
2

PIPE CONNECT TANK TO EACH DISCHARGE 1

LINE WITH ORIFIC CHECK VALVE

SUCTION PRESSURE GAUGE
DISCHARGE PRESSURE GAUGE
CONTROL PANEL

SUCTION HEADER
DISCHARGE HEADER

PUMP DATA

PUMP TYPE

EACH PUMP CAPACITY (GPM)
PUMP RUN, START/STOP (PSI)

PUMP MATERIAL

SHUT-OFF PRESSURE LESS THAN
DIAPHRAGM PRESSURE TANK
CAPACITY (LITRES)
PRE-CHARGED (FROM FACTORY)
WORKING PRESSURE (PSI)
VALVES

VALVE SIZE

VALVE CLASS ANSI 125

PIPE

PIPE SIZE

PIPE CLASS

1 v
3.2 130N

DEPEND ON MANUFACTURER
SEE EQUIPMENT SCHEDULE
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PUMP MATERIALS SAME AS
CWP EXCEPT PACKING SEAL
CHANGE TO MACHANICAL SEAL

100 PSI

ausey luuny

15 PSI

100

DEPEND ON MANUFACTURER

DEPEND ON MANUFACTURER

GAL. STEEL PIPE CLASS MEDIUM
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- Insulation Class F
- Protection IP54
- TEFC Type
- 380/3 Phase/50Hz.

- The Rated Kw Shall be at least 1.1 times The Maximum Power Required
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5.1 Gate Valve
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5.4 Modulating Check Valve
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- PWWA Provincial Water Work Authority (ﬂﬂﬂ)
- NFPA National Fire Protection Association
- NFC : National Fire Code
- UL : Underwriters Laboratories Inc, U.S.A
- FM : Factory Mutual
- BS : British Standard
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1. Sandblast

2. Apply Coat of Plasticized Coal Tar Primer

3. Apply Flood Coat of Hot Plasticized Tar Enamel 2.4 mm. Minimum Thickness

4. Apply Spiral Wrap with 20 mill Fiberglass

5. Apply Flood Coat of Hot Plasticized Coat for Enamel 2.4 mm. Minimum
Thickness

6. Apply Spiral Wrap with 6.5 kg Asbestos Felt

7. Apply Wrap with Kraft paper

8. After The Top Coat has been Cured at Approximately 20C For not less than 16

Hours The External Protective Coating shall be Tested Electrically Using an Approved

Holiday Detector and shall be Free of Missed Spots
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semsTagne

Cold water pipe
Main riser pipes and PPR PN 10
Distribution Pipes PPR PN 10
Under ground Pipes (outdoor) HDPE PN10
Valve ANSI 150

Soil, Waste ,Kitchen pipe

Riser soil &waste & Vent pipes PVC 8.5

Distribution soil &waste & Vent pipes PVC 8.5

Under ground Pipes (outdoor) HDPE PN6.3
Vent pipe PVC 8.5

Reinforce Concrete Pipe
k4
Traffic way RCP Class 2 110 U313

Light load area RCP Class 3 1hna us

Rain water pipe
Rain leader PVC 8.5

Under ground rain pipes HDPE PN 6.3
Fire Fighting system

Indoor and Above ground pipes Black Steel Pipe Seam Sch. 40
ASTM A53

VENDOR LIST

EQUIPMENT SPECIFIED MANUFACTURER

Black Steel Pipe Kawasaki, Nipon Steel Pipe, Sumitomo, Saha Thai Steel Pipe,

Siam Steel Pipe, Thai Steel pipe
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EQUIPMENT

SPECIFIED MANUFACTURER

High Density Polyethylene Pipe (HDPE)

Siam Pipe Industry, Wick & Hoeglund, Thai Asia PE Pipe,

PBP

Polyprolene Random Pipe (PPR)

PBP, Fusiotherm, KE Kelit, Thai PP-R, , Wefatherm

Polybutylene (PB)

Supertube, PBP, Bangkok Paiboon, Thai Pipe

Polypropylene Pipe (PP)

PBP, Thai Asia, Agru

PVC Pipe

Siam Pipe Industry, Thai Pipe Industry, Nawa Plastic

Cast Iron Pipe

Siam Syndicate, Wenco, TCP, Knack

Gate Valves, Globe Valves

Toyo, Kitazawa, Crane, Kennedy, Keystone, Nibco, Stockham,

Showa, Valtec

Ball Valves Crane, Cooper, Nibco, Stockham
Butterfly Valves Tomoe, Toyo, Keystone, Nibco, Amri, Ebro, Mueller, Valtec
Check Valves Amri, Kitazawa, Nibco, Kennedy, Stockham, Sanha, Mueller,

Valtec

Gate Valves (UL & FM)

Kennedy, Nibco, Stockham, Victaulic

Butterfly Valves (UL & FM)

Tomoe, Keystone, Nibco, Mueller, Victaulic

Check Valves (UL & FM)

Crane, Kennedy, Nibco, Stockham, Mueller, Metraflex,

Victaulic

Balancing Valves

Tour & Anderson, Crane

Flexible Connectors

Mason, Metraflex, Tozen, Mazterflex

Vibration Isolators

Mason, Tozen

Strainer Kitazawa, Crane, Hoffman, Metraflex, Samson, Mueller,
Valtec
Air Trap Spirax Sarco, Armstrong, Metraflex

Automatic Air Vent

Hoffman, Maid-O-Mist, Val-Matic, Valtec

Water Meter

Asahi, Brooks, Kent, Schlumberger, Aichi

Pressure Gauge

Marshal Town, Ashcroft, Weksler, Bourdon, Wika, Weiss

Temperature Gauge

Ashcroft, Terrice, Weksler, Labom, Rueger

Water Hammer Arrester

PPP, Josam, Hydra-rester

Floor Drain, Roof Drain, Floor Clean out

Josam, Knack, Wenco, TCP

Water Supply Pump

Peerless, Bell & Gossett, Aurora, KSB, Pullen, Patterson,
Worthington, Weinman, ITT, Crane, Armstrong, SPP, Fairbank

Morse, Grundfos, Kawamoto, Wilo, Nocchi

Package Booster Pump

Peerless, Bell & Gossett, Aurora, Grundfos, Pullen, Weinman,

ITT, Kawamoto ,Wilo, Nocchi

Sewage Pump and Drainage Pump

ABS, Tsurumi, ITT, Kawamoto, Flygt, Grondfos, Nocchi

Foot Valve With Strainer

Val-Matic, Socla
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EQUIPMENT

SPECIFIED MANUFACTURER

Pressure Reducing Valve

Spirax Sarco, Clayton, Muesco, OCV, Singer, Fisher

Pressure Switches

Grinnell, Potter Electric Signal, Viking

Float Control Valve

Clayton, Muesco, Fisher, Singer, Bermad

Level Switches

VEGA, Endress & Hauser, Hitrol, National, Omron

Level Gauges

Klinger, Daniel

Pressure Transmitter

Rosemount, Yokogawa, Foxboro, Schlumberger, Eckardt,

Danfoss

Fire Hose Reel

Angus, Wormald, Ardenok, Ever safe, Moyne, Spark

Fire Hose Fitting and Nozzles

Badger, Powhatan, Elkhart, John W Moon, Potter-Roemer

Siamese Connection or Fire Department Connection

Badger, Powhatan, Elkhart, John W Moon, Potter-Roemer

Portable Fire Extinguisher

Ansul, Badger, Powhatan, Sentry, Walter Kidde, Local Made,

Suardian

Fire Hose Cabinet

Harn Engineering, Pyrotech Thai, Eversate Ltd., Local Made

Fire Hose Quick Connection

Elkhart, Potter - Roemer, Grinnell, Powhatan

Instantaneous or storage electric water heaters

Siemens, Everhot, AO Smith, Stiebel Eltron, Ariston

Electrical Cable

MCI-Draka, Thai Yazaki, Phelps Dodge, CTW

Electrical Conduit

Clipsal, FRE, Matsushita, PAT, RSI, TAS

Diaphragm Pressure Tank

Grundfos, Varem, Zilmet

Fire Barrier

3M, Hilti, Trem Co

Pressure Tank

Varem, Cimm, Zicmet, Groundfos

Waste Water Treatment Plant

Aqua Nishihara, Fibertech, Worachak, PP Center,

Thammasorn, IOTA,Clean product,San Products
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fc¢' =150 ksc
P max =0.5Pb
P min = 14/fy

SD-40  fy  =4,000 ksc
SR-24 fy  =2,400 ksc

Wu =1.7DL +2.0LL

Wu  =0.75(1.7DL + 2.0LL+2WL)

Wu  =0.75(1.7DL + 2.0LL+2E)

Wu  =0.9DL+13WL

Wu  =0.9DL+1.3E

DL:‘ﬁ’mﬁﬂmsnﬂmﬁ LL=vitines W = ussay E = usausivan i
2. s sveananglws s

GRADE ASTM A-36 %30 yon. 116-2517
1UIBUSINAIN fy = 2,400 ksc
USRS fs = 1,440 ksc

NUILLTURDY fv = 960 ksc

3. Mmiinussnnned
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Job No

Sheet No

1
. Part
Software licensed to
Job Title Ref
By Dat€24-Sep-1 8 Chd
Client File roof 1.std bate/Time 24-Sep-2018 05:00
Job Information
Engineer Checked Approved
Name:
Date: 24-Sep-18
Project ID
Project Name
| Structure Type | SPACE FRAME |
Number of Nodes 86 | Highest Node 88
Number of Elements 133 | Highest Beam 157
Number of Basic Load Cases 3
Number of Combination Load Cases 7
Included in this printout are data for:
| Al | The Whole Structure |
Included in this printout are results for load cases:
Type L/C Name
Primary 1 DL
Primary 2 LL
Primary 3 WLZ
Combination 4 Generated AISC GENERAL 1
Combination 5 Generated AISC GENERAL 2
Combination 6 Generated AISC GENERAL 3
Combination 7 Generated AISC GENERAL 4
Combination 8 Generated AISC GENERAL 5
Combination 9 Generated AISC GENERAL 6
Combination 10 Generated AISC GENERAL 7

Section Properties

Prop Section Area lyy I, J Material
(cm?) (cm*) (cm*) (cm*)
1 PIP216.3X4.5 29.940 1.68E+3 1.68E+3 3.36E+3 | STEEL
2 PIP114.3X3.2 11.170 172.000 172.000 344.939 | STEEL
Materials
Mat Name E v Density o
(kg/cm?) (kg/m®) (/°C)
1 STEEL 2.09E+6 0.300 7.83E+3 12E -6
2 STAINLESSSTEEL 2.02E+6 0.300 7.83E+3 18E -6
3 ALUMINUM 703E+3 0.330 2.71E+3 23E -6
4 CONCRETE 221E+3 0.170 2.4E+3 10E -6

Print Time/Date: 24/09/2018 05:02
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Job No Sheet No Rev
P
Software licensed to art
Job Title Ref
By Dat€24-Sep-1 8 Chd
Client File roof 1.std Date/Time 24.Sep-2018 05:00

Primary Load Cases

Number Name Type
DL Dead
2 LL Live
3 WLZ Wind
Combination Load Cases
Comb. Combination L/C Name Primary Primary L/C Name Factor
4 Generated AISC GENERAL 1 1 DL 1.00
5 Generated AISC GENERAL 2 1 DL 1.00
2 LL 1.00
6 Generated AISC GENERAL 3 1 DL 1.00
2 LL 0.75
7 Generated AISC GENERAL 4 1 DL 1.00
3 WLZ 1.00
8 Generated AISC GENERAL 5 1 DL 1.00
2 LL 0.75
3 WLZ 0.75
9 Generated AISC GENERAL 6 1 DL 0.60
3 WLZ 1.00
10 Generated AISC GENERAL 7 1 DL 0.60
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Job No Sheet No Rev
3
Software licensed to Part
Job Title e
By Dateo4-Sep-18 Chd
o File roof 1.std |patermme 24-sep-2018 05:00
ke
YAl 3
W b
%K Load 2
Whole Structure

-12.000 kg/m

-12.000 kg/m

Load 3
-12.000 kg/m

Whole Structure
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WINDOWS
Stamp


Job No Sheet No Rev
4
. Part
Software licensed to
Job Title Ref
By Dat€24-Sep-1 8 Chd
Client File roof 1.std Date/lime 24-Sep-2018 05:00
0171/ 8:47
0263 —0:221
0.185 0.281 0:287
vara %0367 o261 0'23 20 a'237237
o1z 0316 0386 0281 0:221
0.234 /- 0:309 oo — i /0386 0.263_~9138
0315 0:328 0.282 &4 0318 .
0.233 0.335_—0:451 0.282 &0316 0185
126 R0500 006 a5t - 04si RS o
o 0:306 033/ “0.3350:328 “0.12 0-261
0.205, - 034 “ozes Mgy 0% s TV AN
0,327 —0:328 0.284 0:428 0256
0.405 0.347 045 0284 0306 0.3 &
0.39 0.357 045 0.295 8
0132 2202 032 Toar— nas 0357 0:45 0.346 0.363
- : 0.434 0.347 —0:328 0.188
022 0.337 5497 — 0.434 0.327 —0:344 0.42
0:268  0.316 —0:438 0.42 0.205
0:272 0.316 44 L)
5
0132 0.502 0.36
%x 0.397
&
Whole Structure
Utilization Ratio
Beam Analysis Design Actual AIIowaqu Ratio Clause L/C Ax 1z ly Ix
Property Property Ratio | Ratio (Act./Allow.) (cm?) (cm*) (cm*) (cm*
4 PIP216.3X4. | PIP216.3X4. | 0.205 1.000 0.205 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
5 PIP216.3X4. | PIP216.3X4. | 0.234 1.000 0.234 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
6 PIP216.3X4. | PIP216.3X4.| 0.171 1.000 0.171 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
7 PIP216.3X4. | PIP216.3X4. | 0.405 1.000 0.405 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
8 PIP216.3X4. | PIP216.3X4. | 0.233 1.000 0.233 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
9 PIP216.3X4. | PIP216.3X4. | 0.185 1.000 0.185 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
10 PIP216.3X4. | PIP216.3X4. | 0.120 1.000 0.120 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
11 PIP216.3X4. | PIP216.3X4. | 0.188 1.000 0.188 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
12 PIP216.3X4. | PIP216.3X4. | 0.397 1.000 0.397 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
13 PIP216.3X4. | PIP216.3X4. | 0.360 1.000 0.360 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
14 PIP216.3X4. | PIP216.3X4. | 0.420 1.000 0.420 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
15 PIP216.3X4. | PIP216.3X4. | 0.363 1.000 0.363 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
16 PIP216.3X4. | PIP216.3X4. | 0.420 1.000 0.420 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
17 PIP216.3X4. | PIP216.3X4. | 0.261 1.000 0.261 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
18 PIP216.3X4. | PIP216.3X4. | 0.205 1.000 0.205 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
19 PIP216.3X4. | PIP216.3X4. | 0.234 1.000 0.234 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
20 PIP216.3X4. | PIP216.3X4.| 0.171 1.000 0.171 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
21 PIP216.3X4. | PIP216.3X4. | 0.405 1.000 0.405 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
22 PIP216.3X4. | PIP216.3X4. | 0.233 1.000 0.233 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
23 PIP216.3X4. | PIP216.3X4. | 0.185 1.000 0.185 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
24 PIP216.3X4. | PIP216.3X4. | 0.120 1.000 0.120 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
25 PIP216.3X4. | PIP216.3X4. | 0.188 1.000 0.188 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
26 PIP216.3X4. | PIP216.3X4. | 0.397 1.000 0.397 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
27 PIP216.3X4. | PIP216.3X4. | 0.360 1.000 0.360 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
28 PIP216.3X4. | PIP216.3X4. | 0.420 1.000 0.420 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
29 PIP216.3X4. | PIP216.3X4. | 0.363 1.000 0.363 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
30 PIP216.3X4. | PIP216.3X4. | 0.420 1.000 0.420 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
31 PIP216.3X4. | PIP216.3X4. | 0.261 1.000 0.261 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
32 PIP216.3X4. | PIP216.3X4. | 0.320 1.000 0.320 | AISC- H1-3 8 29.940 1.68E+3 1.68E+3 3.36E+3
34 PIP216.3X4. | PIP216.3X4. | 0.344 1.000 0.344 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36E+3
35 PIP216.3X4. | PIP216.3X4. | 0.326 1.000 0.326 | AISC- H1-3 8 29.940 1.68E+3 1.68E+3 3.36E+3
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37 PIP216.3X4. | PIP216.3X4. | 0.309 1.000 0.309 | AISC-H1-3 8 29.940 1.68E+3 1.68E+3 3.36EI+3
38 PIP216.3X4. | PIP216.3X4. | 0.374 1.000 0.374 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
40 PIP216.3X4. | PIP216.3X4. | 0.170 1.000 0.170 | AISC-H1-3 8 29.940 1.68E+3 1.68E+3 3.36EI+3
41 PIP216.3X4. | PIP216.3X4.| 0.324 1.000 0.324 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
42 PIP216.3X4. | PIP216.3X4. | 0.440 1.000 0.440 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
43 PIP216.3X4. | PIP216.3X4. | 0.438 1.000 0.438 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
44 PIP216.3X4. | PIP216.3X4. | 0.440 1.000 0.440 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
45 PIP216.3X4. | PIP216.3X4. | 0.324 1.000 0.324 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
46 PIP216.3X4. | PIP216.3X4. | 0.320 1.000 0.320 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
53 PIP216.3X4. | PIP216.3X4. | 0.328 1.000 0.328 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
54 PIP216.3X4. | PIP216.3X4. | 0.450 1.000 0.450 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
55 PIP216.3X4. | PIP216.3X4. | 0.450 1.000 0.450 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
56 PIP216.3X4. | PIP216.3X4. | 0.450 1.000 0.450 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
57 PIP216.3X4. | PIP216.3X4. | 0.328 1.000 0.328 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
58 PIP216.3X4. | PIP216.3X4. | 0.344 1.000 0.344 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
65 PIP216.3X4. | PIP216.3X4. | 0.328 1.000 0.328 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
66 PIP216.3X4. | PIP216.3X4. | 0.451 1.000 0.451 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
67 PIP216.3X4. | PIP216.3X4. | 0.450 1.000 0.450 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
68 PIP216.3X4. | PIP216.3X4. | 0.451 1.000 0.451 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
69 PIP216.3X4. | PIP216.3X4. | 0.328 1.000 0.328 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
70 PIP216.3X4. | PIP216.3X4. | 0.308 1.000 0.308 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
71 PIP216.3X4. | PIP216.3X4. | 0.316 1.000 0.316 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
72 PIP216.3X4. | PIP216.3X4. | 0.441 1.000 0.441 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
73 PIP216.3X4. | PIP216.3X4. | 0.440 1.000 0.440 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
74 PIP216.3X4. | PIP216.3X4. | 0.441 1.000 0.441 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
75 PIP216.3X4. | PIP216.3X4. | 0.316 1.000 0.316 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
76 PIP216.3X4. | PIP216.3X4. | 0.374 1.000 0.374 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
83 PIP216.3X4. | PIP216.3X4. | 0.221 1.000 0.221 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
84 PIP216.3X4. | PIP216.3X4. | 0.287 1.000 0.287 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
85 PIP216.3X4. | PIP216.3X4. | 0.287 1.000 0.287 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
86 PIP216.3X4. | PIP216.3X4. | 0.287 1.000 0.287 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
87 PIP216.3X4. | PIP216.3X4. | 0.221 1.000 0.221 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
88 PIP216.3X4. | PIP216.3X4. | 0.156 1.000 0.156 | AISC- H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
89 PIP114.3X3. | PIP114.3X3. | 0.390 1.000 0.390 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
90 PIP114.3X3. | PIP114.3X3. | 0.327 1.000 0.327 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
91 PIP216.3X4. | PIP216.3X4. | 0.306 1.000 0.306 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
92 PIP216.3X4. | PIP216.3X4. | 0.428 1.000 0.428 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
93 PIP216.3X4. | PIP216.3X4. | 0.428 1.000 0.428 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
94 PIP216.3X4. | PIP216.3X4. | 0.428 1.000 0.428 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
95 PIP216.3X4. | PIP216.3X4. | 0.306 1.000 0.306 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
96 PIP216.3X4. | PIP216.3X4. | 0.318 1.000 0.318 | AISC-H1-3 5 29.940 1.68E+3 1.68E+3 3.36EI+3
97 PIP114.3X3. | PIP114.3X3. | 0.346 1.000 0.346 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
98 PIP114.3X3. | PIP114.3X3. | 0.256 1.000 0.256 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
99 PIP114.3X3. | PIP114.3X3. | 0.315 1.000 0.315 [ AISC-H1-3 5 11.170 172.000 172.000 344.(?00
100 PIP114.3X3. | PIP114.3X3. | 0.327 1.000 0.327 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
101 PIP114.3X3. | PIP114.3X3. | 0.318 1.000 0.318 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
102 PIP114.3X3. | PIP114.3X3. | 0.263 1.000 0.263 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
103 PIP114.3X3. | PIP114.3X3. | 0.420 1.000 0.420 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
104 PIP114.3X3. | PIP114.3X3. | 0.347 1.000 0.347 | AISC-H1-3 5 11.170 172.000 172.000 344.000
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105 PIP114.3X3. | PIP114.3X3. | 0.434 1.000 0.434 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
106 PIP114.3X3. | PIP114.3X3. | 0.357 1.000 0.357 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
107 PIP114.3X3. | PIP114.3X3. | 0.434 1.000 0.434 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
108 PIP114.3X3. | PIP114.3X3. | 0.357 1.000 0.357 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
109 PIP114.3X3. | PIP114.3X3. | 0.420 1.000 0.420 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
110 PIP114.3X3. | PIP114.3X3. | 0.347 1.000 0.347 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
111 PIP114.3X3. | PIP114.3X3. | 0.390 1.000 0.390 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
112 PIP114.3X3. | PIP114.3X3. | 0.327 1.000 0.327 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
113 PIP114.3X3. | PIP114.3X3. | 0.295 1.000 0.295 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
114 PIP114.3X3. | PIP114.3X3. | 0.299 1.000 0.299 [ AISC-H1-3 5 11.170 172.000 172.000 344.(?00
115 PIP114.3X3. | PIP114.3X3. | 0.335 1.000 0.335 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
116 PIP114.3X3. | PIP114.3X3. | 0.286 1.000 0.286 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
117 PIP114.3X3. | PIP114.3X3. | 0.367 1.000 0.367 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
118 PIP114.3X3. | PIP114.3X3. | 0.281 1.000 0.281 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
119 PIP114.3X3. | PIP114.3X3. | 0.284 1.000 0.284 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
120 PIP114.3X3. | PIP114.3X3. | 0.330 1.000 0.330 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
121 PIP114.3X3. | PIP114.3X3. | 0.351 1.000 0.351 [ AISC-H1-3 5 11.170 172.000 172.000 344.(?00
122 PIP114.3X3. | PIP114.3X3. | 0.282 1.000 0.282 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
123 PIP114.3X3. | PIP114.3X3. | 0.386 1.000 0.386 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
124 PIP114.3X3. | PIP114.3X3. | 0.290 1.000 0.290 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
125 PIP114.3X3. | PIP114.3X3. | 0.284 1.000 0.284 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
126 PIP114.3X3. | PIP114.3X3. | 0.330 1.000 0.330 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
127 PIP114.3X3. | PIP114.3X3. | 0.351 1.000 0.351 [ AISC-H1-3 5 11.170 172.000 172.000 344.(?00
128 PIP114.3X3. | PIP114.3X3. | 0.282 1.000 0.282 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
129 PIP114.3X3. | PIP114.3X3. | 0.386 1.000 0.386 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
130 PIP114.3X3. | PIP114.3X3. | 0.290 1.000 0.290 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
131 PIP114.3X3. | PIP114.3X3. | 0.295 1.000 0.295 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
132 PIP114.3X3. | PIP114.3X3. | 0.299 1.000 0.299 [ AISC-H1-3 5 11.170 172.000 172.000 344.(?00
133 PIP114.3X3. | PIP114.3X3. | 0.335 1.000 0.335 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
134 PIP114.3X3. | PIP114.3X3. | 0.286 1.000 0.286 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
135 PIP114.3X3. | PIP114.3X3. | 0.367 1.000 0.367 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
136 PIP114.3X3. | PIP114.3X3. | 0.281 1.000 0.281 [ AISC-H1-3 5 11.170 172.000 172.000 344.(?00
137 PIP114.3X3. | PIP114.3X3. | 0.346 1.000 0.346 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
138 PIP114.3X3. | PIP114.3X3. | 0.256 1.000 0.256 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
139 PIP114.3X3. | PIP114.3X3. | 0.315 1.000 0.315 [ AISC-H1-3 5 11.170 172.000 172.000 344.(?00
140 PIP114.3X3. | PIP114.3X3. | 0.327 1.000 0.327 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
141 PIP114.3X3. | PIP114.3X3. | 0.318 1.000 0.318 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
142 PIP114.3X3. | PIP114.3X3. | 0.263 1.000 0.263 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
143 PIP216.3X4. | PIP216.3X4.| 0.132 1.000 0.132 [ AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36EI+3
144 PIP216.3X4. | PIP216.3X4. | 0.220 1.000 0.220 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36EI+3
145 PIP216.3X4. | PIP216.3X4. | 0.268 1.000 0.268 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36EI+3
146 PIP216.3X4. | PIP216.3X4.| 0.272 1.000 0.272 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36EI+3
147 PIP216.3X4. | PIP216.3X4. | 0.268 1.000 0.268 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36EI+3
148 PIP216.3X4. | PIP216.3X4. | 0.220 1.000 0.220 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36EI+3
149 PIP216.3X4. | PIP216.3X4.| 0.132 1.000 0.132 [ AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36EI+3
150 PIP216.3X4. | PIP216.3X4. | 0.502 1.000 0.502 [ AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36EI+3
151 PIP114.3X3. | PIP114.3X3. | 0.375 1.000 0.375 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
152 PIP114.3X3. | PIP114.3X3. | 0.337 1.000 0.337 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
153 PIP114.3X3. | PIP114.3X3. | 0.316 1.000 0.316 | AISC-H1-3 5 11.170 172.000 172.000 344.000
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154 PIP114.3X3. | PIP114.3X3. | 0.316 1.000 0.316 | AISC-H1-3 5 11.170 172.000 172.000 344.(?00
155 PIP114.3X3. | PIP114.3X3. | 0.337 1.000 0.337 | AISC-H1-3 5 11.170 172.000 172.000 344.QOO
156 PIP114.3X3. | PIP114.3X3. | 0.375 1.000 0.375 | AISC-H1-3 5 11.170 172.000 172.000 344.QOO
157 PIP216.3X4. | PIP216.3X4. | 0.502 1.000 0.502 | AISC- H2-1 5 29.940 1.68E+3 1.68E+3 3.36E+3
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Job Information
Engineer Checked Approved
Name:
Date: 24-Sep-18
Project ID
Project Name
| Structure Type | SPACE FRAME |
Number of Nodes 36 | Highest Node 42
Number of Elements 60 [ Highest Beam 73
Number of Basic Load Cases 3
Number of Combination Load Cases 7
Included in this printout are data for:
| Al | The Whole Structure |
Included in this printout are results for load cases:
Type L/C Name
Primary 1 DL
Primary 2 LL
Primary 3 WLZ
Combination 4 Generated AISC GENERAL 1
Combination 5 Generated AISC GENERAL 2
Combination 6 Generated AISC GENERAL 3
Combination 7 Generated AISC GENERAL 4
Combination 8 Generated AISC GENERAL 5
Combination 9 Generated AISC GENERAL 6
Combination 10 Generated AISC GENERAL 7

Section Properties

Prop Section Area lyy I, J Material
(cm?) (cm®*) (cm®*) (cm®*)
1 PIP60.5X3.2 5.760 23.700 23.700 47.430 | STEEL
2 User Defined Pipe 14.2E+6 330+12 330+12 660+12 | STEEL
Materials
Mat Name E v Density o
(kg/cm?) (kg/m®) (/°C)
1 STEEL 2.09E+6 0.300 7.83E+3 12E -6
2 STAINLESSSTEEL 2.02E+6 0.300 7.83E+3 18E -6
3 ALUMINUM 703E+3 0.330 2.71E+3 23E -6
4 CONCRETE 221E+3 0.170 2.4E+3 10E -6
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Primary Load Cases

Number Name Type
1 DL Dead
2 LL Live
3 WLZ Wind
Combination Load Cases
Comb. Combination L/C Name Primary Primary L/C Name Factor
4 Generated AISC GENERAL 1 1 DL 1.00
5 Generated AISC GENERAL 2 1 DL 1.00
2 LL 1.00
6 Generated AISC GENERAL 3 1 DL 1.00
2 LL 0.75
7 Generated AISC GENERAL 4 1 DL 1.00
3 WLZ 1.00
8 Generated AISC GENERAL 5 1 DL 1.00
2 LL 0.75
3 WLZ 0.75
9 Generated AISC GENERAL 6 1 DL 0.60
3 WLZ 1.00
10 Generated AISC GENERAL 7 1 DL 0.60

Whole Structure
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Whole Structure
Utilization Ratio
Beam Analysis Design Actual AIIowaqu Ratio Clause L/C Ax 1z ly Ix
Property Property Ratio | Ratio (Act./Allow.) (cm?) (cm®*) (cm*) (cm*
5 User Definec | User 0.004 1.000 0.004 | AISC- H1-3 1| 14.2E+6 330+12 330+12 660+12
6 User Definec | User 0.005 1.000 0.005 | AISC- H1-3 1| 14.2E+6 330+12 330+12 660+12
7 User Definec | User 0.005 1.000 0.005 | AISC- H1-3 1| 14.2E+6 330+12 330+12 660+12
8 User Definec | User 0.005 1.000 0.005 | AISC- H1-3 1| 14.2E+6 330+12 330+12 660+12
9 User Definec | User 0.005 1.000 0.005 | AISC- H1-3 1| 14.2E+6 330+12 330+12 660+12
10 User Definec | User 0.005 1.000 0.005 | AISC- H1-3 1| 14.2E+6 330+12 330+12 660+12
11 User Definec | User 0.005 1.000 0.005 | AISC- H1-3 1| 14.2E+6 330+12 330+12 660+12
12 User Definec | User 0.004 1.000 0.004 | AISC- H1-3 1| 14.2E+6 330+12 330+12 660+12
22 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
23 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
24 User Definec | User 0.002 1.000 0.002 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
25 User Definec | User 0.002 1.000 0.002 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
26 User Definec | User 0.002 1.000 0.002 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
27 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
28 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
29 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
30 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
31 User Definec | User 0.002 1.000 0.002 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
32 User Definec | User 0.002 1.000 0.002 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
33 User Definec | User 0.002 1.000 0.002 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
34 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
35 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
36 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
37 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
38 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
39 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
40 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
41 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
42 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
43 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
44 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 6601+12
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45 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
46 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
47 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
48 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
49 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
50 User Definec | User 0.005 1.000 0.005 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
51 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
52 User Definec | User 0.005 1.000 0.005 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
53 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
54 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
55 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
56 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
57 User Definec | User 0.004 1.000 0.004 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
58 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
59 User Definec | User 0.003 1.000 0.003 | SHEAR -Y 1| 14.2E+6 330+12 330+12 660+12
60 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H2-1 5 5.760 23.700 23.700 47.400
61 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H2-1 5 5.760 23.700 23.700 47.400
62 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H1-3 5 5.760 23.700 23.700 47.400
63 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H1-3 5 5.760 23.700 23.700 47.400
64 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H2-1 5 5.760 23.700 23.700 47.400
65 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H2-1 5 5.760 23.700 23.700 47.400
66 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H1-3 5 5.760 23.700 23.700 47.400
67 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H1-3 5 5.760 23.700 23.700 47.400
68 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H2-1 5 5.760 23.700 23.700 47.400
69 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H2-1 5 5.760 23.700 23.700 47.400
70 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H1-3 5 5.760 23.700 23.700 47.400
71 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H1-3 5 5.760 23.700 23.700 47.400
72 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H2-1 5 5.760 23.700 23.700 47.400
73 PIP60.5X3.2 | PIP60.5X3.2 | 0.253 1.000 0.253 | AISC- H2-1 5 5.760 23.700 23.700 47.400
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Job Information

Engineer Checked Approved
Name:
Date: 24-Sep-18
Project ID
Project Name
| Structure Type | SPACE FRAME |
Number of Nodes 20 | Highest Node 20
Number of Elements 29 | Highest Beam 29
Number of Basic Load Cases 3
Number of Combination Load Cases 7
Included in this printout are data for:
| Al | The Whole Structure |
Included in this printout are results for load cases:
Type L/C Name
Primary 1 DL
Primary 2 LL
Primary 3 WLZ
Combination 4 Generated AISC GENERAL 1
Combination 5 Generated AISC GENERAL 2
Combination 6 Generated AISC GENERAL 3
Combination 7 Generated AISC GENERAL 4
Combination 8 Generated AISC GENERAL 5
Combination 9 Generated AISC GENERAL 6
Combination 10 Generated AISC GENERAL 7

Section Properties

Prop Section Area lyy I, J Material
(cm?) (cm®*) (cm®*) (cm®*)
PIP114.3X3.2 11.170 172.000 172.000 344.939 | STEEL
2 Rect 0.30x0.30 900.000 | 67.5E+3 | 67.5E+3 114E+3 | CONCRETE
Materials
Mat Name E v Density o
(kg/cm?) (kg/m®) (/°C)
1 STEEL 2.09E+6 0.300 7.83E+3 12E -6
2 STAINLESSSTEEL 2.02E+6 0.300 7.83E+3 18E -6
3 ALUMINUM 703E+3 0.330 2.71E+3 23E -6
4 CONCRETE 221E+3 0.170 2.4E+3 10E -6
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Primary Load Cases

Number Name Type
1 DL Dead
2 LL Live
3 WLZ Wind
Combination Load Cases
Comb. Combination L/C Name Primary Primary L/C Name Factor
4 Generated AISC GENERAL 1 1 DL 1.00
5 Generated AISC GENERAL 2 1 DL 1.00
2 LL 1.00
6 Generated AISC GENERAL 3 1 DL 1.00
2 LL 0.75
7 Generated AISC GENERAL 4 1 DL 1.00
3 WLZ 1.00
8 Generated AISC GENERAL 5 1 DL 1.00
2 LL 0.75
3 WLZ 0.75
9 Generated AISC GENERAL 6 1 DL 0.60
3 WLZ 1.00
10 Generated AISC GENERAL 7 1 DL 0.60

&

Whole Structure
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0.522 0.365
0267 0483 " 836 %
0.318
0178 ‘ :'::: ’ 0.321
205 0.659 %
0.232
0.232 0.174
0.349%
&
Whole Structure
Utilization Ratio
Beam Analysis Design Actual AIIowaqu Ratio Clause L/C Ax 1z ly Ix
Property Property Ratio | Ratio (Act./Allow.) (cm?) (cm*) (cm*) (cm*

1 Rect 0.30x0. | N/A 900.000 67.5E+3 67.5E+3 114E+3
2 Rect 0.30x0. | N/A 900.000 67.5E+3 67.5E+3 114E+3
3 Rect 0.30x0. | N/A 900.000 67.5E+3 67.5E+3 114E+3
4 Rect 0.30x0. | N/A 900.000 67.5E+3 67.5E+3 114E+3
5 PIP114.3X3. | PIP114.3X3. | 0.178 1.000 0.178 | AISC- H1-3 5 11.170 172.000 172.000 344.000
6 PIP114.3X3. | PIP114.3X3. | 0.267 1.000 0.267 | AISC- H1-3 5 11.170 172.000 172.000 344.000
7 PIP114.3X3. | PIP114.3X3. | 0.384 1.000 0.384 | AISC- H1-3 5 11.170 172.000 172.000 344.000
8 PIP114.3X3. | PIP114.3X3. | 0.232 1.000 0.232 | AISC- H2-1 5 11.170 172.000 172.000 344.000
9 PIP114.3X3. | PIP114.3X3. | 0.418 1.000 0.418 | AISC- H2-1 5 11.170 172.000 172.000 344.000
10 PIP114.3X3. | PIP114.3X3. | 0.522 1.000 0.522 | AISC- H2-1 5 11.170 172.000 172.000 344.000
1 PIP114.3X3. | PIP114.3X3. | 0.312 1.000 0.312 | AISC- H2-1 5 11.170 172.000 172.000 344.000
12 PIP114.3X3. | PIP114.3X3. | 0.349 1.000 0.349 | AISC- H2-1 5 11.170 172.000 172.000 344.000
13 PIP114.3X3. | PIP114.3X3. | 0.659 1.000 0.659 | AISC- H2-1 5 11.170 172.000 172.000 344.000
14 PIP114.3X3. | PIP114.3X3. | 0.836 1.000 0.836 | AISC- H2-1 5 11.170 172.000 172.000 344.000
15 PIP114.3X3. | PIP114.3X3. | 0.502 1.000 0.502 | AISC- H2-1 5 11.170 172.000 172.000 344.000
16 PIP114.3X3. | PIP114.3X3. | 0.205 1.000 0.205 | AISC- H1-3 5 11.170 172.000 172.000 344.000
17 PIP114.3X3. | PIP114.3X3. | 0.174 1.000 0.174 | AISC- H2-1 5 11.170 172.000 172.000 344.000
18 PIP114.3X3. | PIP114.3X3. | 0.318 1.000 0.318 | AISC- H1-3 5 11.170 172.000 172.000 344.000
19 PIP114.3X3. | PIP114.3X3. | 0.321 1.000 0.321 | AISC- H2-1 5 11.170 172.000 172.000 344.000
20 PIP114.3X3. | PIP114.3X3. | 0.422 1.000 0.422 | AISC- H1-3 5 11.170 172.000 172.000 344.000
21 PIP114.3X3. | PIP114.3X3. | 0.365 1.000 0.365 | AISC- H2-1 5 11.170 172.000 172.000 344.000
22 Rect 0.30x0. | N/A 900.000 67.5E+3 67.5E+3 114E+3
23 Rect 0.30x0. | N/A 900.000 67.5E+3 67.5E+3 114E+3
24 Rect 0.30x0. | N/A 900.000 67.5E+3 67.5E+3 114E+3
25 Rect 0.30x0. | N/A 900.000 67.5E+3 67.5E+3 114E+3
26 PIP114.3X3. | PIP114.3X3. | 0.232 1.000 0.232 | AISC- H1-3 5 11.170 172.000 172.000 344.000
27 PIP114.3X3. | PIP114.3X3. | 0.361 1.000 0.361 | AISC- H1-3 5 11.170 172.000 172.000 344.000
28 PIP114.3X3. | PIP114.3X3. | 0.463 1.000 0.463 | AISC- H1-3 5 11.170 172.000 172.000 344.000
29 PIP114.3X3. | PIP114.3X3. | 0.406 1.000 0.406 | AISC- H1-3 5 11.170 172.000 172.000 344.000
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Computer program for ANALYSIS AND DESIGN OF SLAB SYSTEMS
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Licensee stated above acknowledges that Portland Cement Association(PCA)
is not and cannot be responsible for either the accuracy or adequacy of the
material supplied as input for processing by the ADOSS(tm) computer program.
Furthermore, PCA neither makes any warranty expressed nor implied with respect
to the correctness of the output prepared by the ADOSS(tm) program. Although
PCA has endeavored to produce ADOSS(tm) error free the program is not and
cannot be certified infallible. The final and only responsibility for
analysis, design and engineering documents is the licensees. Accordingly, PCA
disclaims all responsibility in contract, negligence or other tort for any
analysis, design or engineering documents prepared in connection with the use
of the ADOSS(tm) program.
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FILE NAME D:\JOB\2018\KEERATI\ADOSS\GR.ADS

PROJECT 1ID. school

SPAN 1ID. a

ENGINEER wichian somboon

DATE 09/24/18

TIME 07:08:40

UNITS SI metric

CODE ACI 318-89

SLAB SYSTEM FLAT PLATE

FRAME LOCATION INTERIOR

DESIGN METHOD STRENGTH DESIGN

MOMENTS AND SHEARS NOT PROPORTIONED

NUMBER OF SPANS 6

CONCRETE FACTORS SLABS BEAMS COLUMNS
DENSITY (kg/m3) 2400.0 2400.0 2400.0
TYPE Norml dens Norml dens Norml dens
f c (MPa) 15.0 15.0 15.0
fct (MPa) 2.2 2.2 2.2
fr (MPa) 2.4 2.4 2.4

REINFORCEMENT DETAILS: NON-PRESTRESSED
YIELD STRENGTH Fy = 400.00 MPa
DISTANCE TO RF CENTER FROM TENSION FACE:

AT
AT
MINIMUM
AT
AT
MINIMUM
IN

SLAB TOP = 38.10 mm OUTER LAYER
SLAB BOTTOM = 38.10 mm OUTER LAYER
FLEXURAL BAR SIZE:

SLAB TOP = N-10

SLAB BOTTOM = N-10

SPACING:

SLAB = 152.40 mm

2
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SPAN/LOADING DATA

R o e e e

| SPAN |LENGTH Tslab | WIDTH L2***] SLAB | DESIGN COLUMN ] UNIFORM LOADS |
INUMBER| L1 | LEFT  RIGHT | SYSTEM | STRIP  STRIP**| S. DL  LIVE |
| I (m) (mm) | (m) m) I I () (m ) [(kN/m2) (kN/m2)]|
l------ l------ l------- |------ l------ l------ |
| | | I | I |
| 1* | .3 125.0 ] 1.0 1.0 | 1 | 2.0 0] 1.2 5.0 |
| 2 ] 2.1 125.0] 1.0 1.0 | 1 | 2.0 1.0 | 1.2 5.0 |
| 3 ] 2.1 125.0] 1.0 1.0 ] 1 | 2.0 1.0 ] 1.2 5.0 |
| 4 ] 2.1 125.0] 1.0 1.0 | 1 | 2.0 1.0 | 1.2 5.0 |
| 5 1 2.1 125.0] 1.0 1.0 | 1 | 2.0 1.0 | 1.2 5.0 |
| 6* | .3 125.0] 1.0 1.0 | 1 | 2.0 0] 1.2 5.0 |
| | | | | I [
* —Indicates cantilever span information.

** _Strip width used for positive flexure.
***_L2 widths are 1/2 dist. to transverse column.
"E"-Indicates exterior strip.

PARTIAL LOADING DATA

R R R R AR AR R

PARTIAL LOADINGS ARE NOT SPECIFIED
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COLUMN/TORSIONAL DATA

R T S o S S R e

| COLUMN | COLUNMN ABOVE SLAB | COLUMN BELOW SLAB | CAPITAL**  JCOLUMN MIDDLE]
] NUMBER | C1 C2 HGT | C1  C2 HGT |EXTEN. DEPTH|STRIP* STRIP*|
I I (mm) (mm) (m ) I (mm) (mm) (m ) I (mm)  (mm) I m) m) |
| | | | I |
I 1 .0 .0 .0 | 150.0 150.0 3.0 | .0 0] 1.0 1.0 |
I 2 .0 .0 .0 | 150.0 150.0 3.0 | .0 0] 1.0 1.0 |
I 3 .0 .0 .0 | 150.0 150.0 3.0 | .0 0] 1.0 1.0 |
I 4 | .0 .0 .0 | 150.0 150.0 3.0 | .0 0] 1.0 1.0 |
I 5 .0 .0 .0 | 150.0 150.0 3.0 | .0 0] 1.0 1.0 |
| | | | | [

Columns with zero "C2" are round columns.
* -Strip width used for negative flexure.
**_Capital extension distance measured from face of column.

| COLUNN | TRANSVERSE BEAM | DROP PANEL/SOLID HEAD | SUPPORT |
| NUMBER | WIDTH DEPTH ECCEN | LEFT RIGHT WIDTH  THICK | FIXITY* |
| I (m) (mm) (mm) | (m) m) m)>) (mm) | % |
|-------- |------——- - l--------- |
| | | I |
I 1| 0 .0 0| .0 .0 .0 0| 100% |
I 2 .0 .0 0 | .0 .0 .0 0| 100% |
I 3 .0 .0 0 | .0 .0 .0 .0 | 100% |
I 4 | .0 .0 0 | .0 .0 .0 0 | 100% |
I 5 .0 .0 0 | .0 .0 .0 0| 100% |
| | | | |

* —Support Fixity of 0% denotes pinned condition.
Support fixity of 999% denotes fixed end condition.
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LATERAL LOAD/OUTPUT DATA

R AR T o R e S e e S o

LATERAL LOADS ARE NOT SPECIFIED

OUTPUT DATA
PATTERN LOADINGS: 1 THRU 4
PATTERN LIVE LOAD FACTOR (1-3) = 75%

LOAD FACTORS:

U=1.70*D + 2.0*L
U= .75C 1.70*D + 2.0*L + 2.0*W)
U= .90*D + 1.30*W

OUTPUT OPTION(S):
Input Echo
Centerline Moments and Shears
Column Strip Distribution Fac
Shear Table
Reinforcing Required
Bar Sizing
Additional Information
Deflections
Material Quantities

**SLAB THICKNESS IN SPAN 2 IS INADEQUATE W/O A DEFLECTION CHECK
REQUIRED DEPTH =127.0 mm

**SLAB THICKNESS IN SPAN 3 IS INADEQUATE W/0 A DEFLECTION CHECK
REQUIRED DEPTH =127.0 mm

**SLAB THICKNESS IN SPAN 4 IS INADEQUATE W/O A DEFLECTION CHECK
REQUIRED DEPTH =127.0 mm

**SLAB THICKNESS IN SPAN 5 IS INADEQUATE W/O A DEFLECTION CHECK
REQUIRED DEPTH =127.0 mm

74.223 kN
89.996 kN

**TOTAL UNFACTORED DEAD LOAD
LIVE LOAD

5
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--—— STATICS PRINT-OUT FOR GRAVITY LOAD ANALYSIS --——-

E R Tk R o ko Sk R S R AR o SR S S S R e S S

JOINT MOMENTS (m - kN )

JOINT PATTERN-1 PATTERN-2
NUMBER  LEFT  RIGHT  TOP  BOTTOM LEFT  RIGHT  TOP  BOTTOM
1 ~1.1 1.9 .0 -.8 -1.1 1.2 .0 -1
2 -11.9  11.8 .0 1 -8.1 8.4 .0 -3
3 -9.9 9.9 .0 .0 -6.1 5.8 .0 4
4 -11.8  11.9 .0 -1 -8.0 8.5 .0 -.5
5 -1.9 1.1 .0 .8 -1.4 .5 .0 .9
JOINT PATTERN-3 PATTERN-4
NUMBER  LEFT  RIGHT  TOP  BOTTOM LEFT  RIGHT  TOP  BOTTOM
1 -.5 1.4 .0 -9 -1.3 2.1 .0 -.8
2 -8.5 8.0 .0 .5 -13.2  13.0 .0 )
3 -5.8 6.1 .0 -4 -9.5 9.5 .0 .0
4 -8.4 8.1 .0 .3 -13.0  13.2 .0 -2
5 ~1.2 1.1 .0 1 -2.1 1.3 .0 .8
JOINT SHEARS (KN )
JOINT PATTERN-1 PATTERN-2 PATTERN-3 PATTERN-4
NUMBER  LEFT  RIGHT LEFT  RIGHT LEFT  RIGHT LEFT  RIGHT
1 -7.3 22.1 -7.3 8.9 3.4 22.1 -8.5  24.7
2 -30.6  28.3 -15.4  26.6 -28.9  13.2 -35.3  31.7
3 —26.7  26.7 245 11.1 -11.1  24.5 -28.3  28.3
4 -28.3  30.6 -13.2  28.9 -26.6  15.4 -31.7 35.3
5 —22.1 7.3 -22.1 3.4 -8.9 7.3 -24.7 8.5

** _ Negative moment encountered in span, analyze manually.
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DESIGN MOMENT ENVELOPES AT CRITICAL SECTIONS FROM SUPPORTS

AEAAKAAAAAXAAXAAAAXAAAXAAAAXAAAXAAAAAAAXAAAAXAAAXAAAALAAAXAAAA LA AAdhdx

7

OoN o w (@Y (@I [@F N (@Y onN onN (N o

LOAD CROSS DESIGN DISTANCE LOAD MAX. 1 _P.
TYPE SECTN MOMENT CR.SECTN PTRN DISTANCE
(kN-m) m) (m)

TOTL LEFT TOP -.9 .052 4 .300
BOT .0 .000 0 .000

RGHT TOP .6 .075 2 .105

BOT -1 .075 3 .000

TOTL LEFT TOP -10.7 .075 4 .735
BOT .0 .000 0 .000

RGHT TOP 10.7 .075 4 .525

BOT .0 .000 0 .000

TOTL LEFT TOP -8.0 .075 1 .420
BOT .0 .000 0 .000

RGHT TOP 8.0 .075 1 .420

BOT .0 .000 0 .000

TOTL LEFT TOP -10.7 .075 4 .525
BOT .0 .000 0 .000

RGHT TOP 10.7 .075 4 .735

BOT .0 .000 0 .000

TOTL LEFT TOP -.6 .075 3 .105
BOT .1 .075 2 .000

RGHT TOP .9 .052 4 .300

BOT .0 .000 0 .000

or
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DESIGN MOMENT ENVELOPES AT CRITICAL SECTIONS ALONG SPANS

AEAAKXAAXAAAAXAAAXAXAAAAAAXAAAAXAAAXAAAAAAAXAAAAXAAAAAAAAAAAAddhhk

SPAN  LOAD CRITICAL DESIGN LOAD MAX. I.P. LOAD MAX. I.P. LOAD
NUM  TYPE SECTION ~ MOMENT ~ PTRN DIST LEFT PTRN DIST RGHT PTRN
(m) (kN-m) (m) (m)

.682 .682

-000
-892

-000

0 0
3 1
3 0
2 2
4 TOTL -997 TOP -.4 2 -000 0 -000
3 3
0 0
2 2 .787
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DISTRIBUTION OF DESIGN MOMENTS AT SUPPORTS

FEAAAKAAAXAAAAKAAAXAAAAAAAXAAAAAAAAAAAAAAAAdhihik

COL CROSS TOTAL ~ TOTAL-VERT  COLUMN STRIP BEAM MIDDLE STRIP
NUM SECTN MOMENT ~ DIFFERENCE MOMENT MOMENT MOMENT
(kN-m)  (KN-m) ( % ) (kN-m) ( % ) (kN-m) ( % ) (kN-m) ( % )
1 LeFTTOP -9 .0( 0)  -.9(9) . 0C 0  .0( 0)
BOT .0 .0 (¢ 0 .0 (¢ 0 o( 0 .0 (¢ 0
RGHT TOP .6 .0 ( 0) .6 ( 99) 0 ( 0) .0 ( 0)
BOT -1 .0 ( 0 -.1 ( 99) o( 0) 0 ( 0
2 LEFT TOP -10.7 .0(C 0) -8.0 (75) 0 ( 0) -2.7 ( 25)
BOT .0 .0 ( 0 .0 ( 0 0o ( 0) .0 ( 0
RGHT TOP  10.7 .0 ( 0) 8.0 ( 75) 0 ( 0) 2.7 ( 25)
BOT .0 .0 (¢ 0 .0 ( 0 0o( 0) .0 ( 0
3 LEFT TOP  -8.0 .0 (C 0) -6.0 ( 75) 0 ( 0) -2.0 ( 25)
BOT .0 .0 (¢ 0 .0 (¢ 0 o( 0 .0 (¢ 0
RGHT TOP 8.0 .0 ( 0) 6.0 ( 75) 0 ( 0) 2.0 ( 25)
BOT .0 .0 ( 0 .0 ( 0 o ( 0) 0 ( 0
4 LEFT TOP -10.7 .0(C 0) -8.0 (75) 0 ( 0) -2.7 ( 25)
BOT .0 .0 ( 0 .0 ( 0 o( 0) .0 ( 0
RGHT TOP  10.7 .0 ( 0) 8.0 ( 75) 0( 0) 2.7 ( 25)
BOT .0 .0 (¢ 0 .0 ( 0 o( 0) .0 ( 0
5 LEFT TOP -.6 .0 ( 0) -.6 ( 99) 0 ( 0) .0 ( 0)
BOT 1 .0 (¢ 0 .1 ¢ 99) o( 0 0 (¢ 0
RGHT TOP .9 .0 ( 0) .9 ( 99) 0 ( 0) .0 ( 0)
BOT .0 .0 ( 0 .0 ( 0 0o ( 0) 0 ( 0
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DISTRIBUTION OF DESIGN MOMENTS IN SPANS

FEAAAKAAAXAKAAAXAAAAKAAAAAAAAAAAAAAhAhAhAhhiik

SPAN CROSS TOTAL ~ TOTAL-VERT  COLUMN STRIP BEAM MIDDLE STRIP
NUM SECTN MOMENT ~ DIFFERENCE MOMENT MOMENT MOMENT

(kN-m)  (KN-m) ( % ) (kN-m) ( % ) (kN-m) ( % ) (kN-m) ( % )
2 89 TOP 0 .0 ( 0 .0 ( 0 0( 0) .0 ( 0
BOT 8.7 .0 (¢ 0 5.2 ( 60) o( 0 3.5 ( 39)
3 1.10 TOP -.4 .0 ( 0) -.3 ( 60) 0 ( 0) -.2 ( 39)
BOT 6.2 .0 ( 0 3.7 ( 60) o( 0) 2.5 ( 39)
4 1.00 TOP -.4 .0 ( 0) -.3 ( 60) 0 ( 0) -.2 ( 39
BOT 6.2 .0 ( 0 3.7 ( 60) 0o ( 0) 2.5 ( 39)
5 1.21 TOP .0 .0 ( 0) .0 ( 0 0 ( 0) .0 ( 0
BOT 8.7 .0 (¢ 0 5.2 ( 60) 0o( 0) 3.5 ( 39)
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SHEAR ANALYSIS
R R R S o R S D S R R R e S e R e R S P
NOTE--Allowable shear stress in slabs = 1.28 MPa when ratio
of col. dim. (long/short) is less than 2.0.
--Wide beam shear (see "'CODE'™) is not computed, check manually.
--After the column numbers, C = Corner, E = Exterior, | = Interior.
DIRECT SHEAR W1 TH TRANSFER 0O F MOMENT
—————————— AROUND COLUMN - - - - - - - - - -
COL. ALLOW. PATT REACTION SHEAR PATT REACTION UNBAL. SHEAR SHEAR
NO. STRESS NO. STRESS NO. MOMENT TRANSFR STRESS
(MPa) (kN ) (MPa) (kN ) (kN-m)  (kN-m) (MPa)
1E 1.28 4 31.4 .60 4 31.4 -.5 -.2 .64
21 1.28 4 66.2 .95 4 66.2 -.2 -.1 .96
31 1.28 4 55.9 .80 4 55.9 .0 .0 .80
41 1.28 4 66.2 .95 4 66.2 .2 .1 .96
5E 1.28 4 31.4 .60 4 31.4 .5 .2 .64
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NEGATIVE REINFORCEMENT

KTEAAAXAAXAAAXAAXAXAAXAXAAXAXAAXAAAAXAAAAAAAAAAAXAAAXAhAdhx

COLUMN*PATT*LOCATION * TOTAL * COLUMN STRIP * MIDDLE STRIP
NUMBER* NO.*@COL FACE* DESIGN * AREA WIDTH *  AREA WIDTH

* (kN-m) * (mm2 ) (m) * (mm2 ) (m)

1** 4 L || -9 225.01 1.0 225.01 1.0
2 4 Il R 10.7 270.36 1.0  225.01 1.0
3 1 Il R 8.0 225.00 1.0 225.01 1.0
4 4 LI -10.7 270.36 1.0 225.01 1.0
5** 4 Il R .9 225,001 1.0 225.01 1.0

** _ Positive reinforcement required, compute manually.

POSITIVE REINFORCEMENT

AEEAAAXIAAAIXAAXAXAAAXAAAXAAAAIAAAAXAAAIAAAAAAAAAddhdhix

SPAN *PATT*LOCATION * TOTAL * COLUMN STRIP * MIDDLE STRIP
NUMBER* NO.*FROM LEFT* DESIGN * AREA WIDTH *  AREA WIDTH

(m> = (kN-m) = (mm2 ) (m) > (mm2 ) (m)

2 3 -9 8.7 225.01 1.0 225.01 1.0
3** 2 1.1 6.2 225.01 1.0 225.01 1.0
4** 3 1.0 6.2 225.01 1.0 225.01 1.0
5 2 1.2 8.7 225.01 1.0 225.01 1.0

** - Negative reinforcement required, compute manually.
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DESIGN RESULTS

R R T R R S S o S o S S o S S R

NOTE--The schedule given below is a guide for proper reinforcement
placement and is based on reasonable engineering judgement.
Unusual boundary and/or loading conditions may require
modification of this schedule.

NEGATIVE REINFORCEMENT

FAEEXEAIAXAIAXAAIAXAAXAXAAXAXAAXAXAAAAAXAAAAAAXAAAXAAXxAhidxhi*x

* COLUMN STRI1IP *M 1 DDLE STRIP
* LONG BARS * SHORT BARS * LONG BARS
COLUMWN* BAR-LENGTH-*-BAR-LENGTH-*-BAR-LENGT H-
NUMBER * NO SIZE LEFT RIGHT * NO SIZE LEFT RIGHT * NO SIZE LEFT RIGHT
* m> ) =~ m>  m) =~ m> ()
1** 2 N-10 -30 .66 2 N-10 -30 .47 4 N-10 -30 -50
2 2 N-10 .87 .68 2 N-10 .50 .47 4 N-10 .87 .68
3 2 N-10 .66 .66 2 N-10 .47 47 4 N-10 .63 .63
4 2 N-10 .68 .87 2 N-10 .47 -50 4 N-10 .68 .87
5** 2 N-10 .66 -30 2 N-10 .47 -30 4 N-10 -50 -30

** _— Positive reinforcement required, design manually.

POSITIVE REINFORCEMENT

R kAR AR AR R R R R AR R R R R R S R S R S

* COLUMN STRI1P * M1D DLE STRIP
* LONG BARS * SHORT BARS * LONG BARS *  SHORT BARS
SPAN *-—-—BAR---*-~-—BAR--—-—-*-—-—BAR-—-—--* ——-BAR ——-
NUMBER * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH * NO SIZE LENGTH
* m)> = m)> = m)>) = m )
2 2 N-10 2.10 2 N-10 1.91 2 N-10 2.25 2 N-10 1.86
3** 2 N-10 1.95 2 N-10 1.57 2 N-10 2.25 2 N-10 1.47
4x* 2 N-10 1.95 2 N-10 1.57 2 N-10 2.25 2 N-10 1.47
5 2 N-10 2.10 2 N-10 1.91 2 N-10 2.25 2 N-10 1.86

** _ Negative reinforcement required, design manually.
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ADDITIONAL INFORMATION AT SUPPORTS

KAEAEXEAAXAAAAAXAAXAXAAAXAXAXAAXAXAAXAXAAXAXAAXAAAXAAAXAAAAAAAAAAAAXAAAXAAAXAAXAAXAhh*x

* REINF. SUMMARY* ADD"L R/F REQ®D DUE TO UNBALANCED (U.) MOMENT TRANSFER
COLUMN *
NUMBER * W/0 U. MOMENT * MAX.U. *GAMMA* FLEXURAL *PATT* CRITICAL SECTION
* REQ"D - PROV*D* MOMENT * -f * TRANSFER *NO. * SLABW - AREA - R/F

*(mm2 ) (mm2 )* (kN-m) * *  (kN-m) * *> (m) (mm2 )
1 450.03 800.00 -9 .60 -6 3 .5 17.87 0 N-10
2 495.37  800.00 -.5 .60 -.3 3 .5 9.95 0 N-10
3 450.03 800.00 -4 -60 .2 3 -5 7.44 0 N-10
4 495.37 800.00 -5 -60 -3 2 .5 9.95 0 N-10
5 450.03 800.00 -.9 -60 -.6 2 .5 17.87 0 N-10

NOTE: Zero transfer "CRITICAL SLABW" indicates no support dimensions
given for transfer.
I beam(s) are present, transfer mode may be due to beam shear
and/or torsion, check manually.

ADDITIONAL INFORMATIHION FOR
IN-SPAN CONDITIONS
KEAEAAAAAITAAAAAAAAAXAXAAXAAAAAARAXAAAXAAAAARAAAAXAAAAIAAAAAXXK

* REINF. SUMMARY *
SPAN  * —— - *  TOTAL FACTORED SPAN
NUMBER* AT MIDSPAN *  STATIC DESIGN MOMENT
* REQ"D. - PROV*D. *  (W/O PARTIAL LOADS)
* (mm2 ) (mm2 ) * (kN-m)
2 450.03 800.00 13.6
3 450.03 800.00 13.6
4 450.03 800.00 13.6
5 450.03 800.00 13.6
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DEFLECTION ANALYSIS

R T S o o o S S S e R S R R R R R R AR R SRR R S S S

NOTES--The deflections below must be combined with those of

* * COLUMN STRIP * MIDDLE STRIP
* DEAD * DEFLECTION DUE TO: * DEFLECTION DUE TO:

* LOAD @ *emm e
* leff. * DEAD * LIVE * TOTAL * DEAD * LIVE * TOTAL
*(mm™M4) * (mm) * (mm) *  (mm) * (mm) * (m) * (mm)
325520800. -.066 -.079 -.145 -.068 -.082 -.151
325520800. 171 .207 .379 .109 .132 .241
325520800. .075 -090 .165 .028 .034 .063
325520800. -075 -090 -165 .028 .034 .063
325520800. 171 .207 .379 .109 .132 .241
325520800. -.066 -.079 -.145 -.068 -.082 -.151

the analysis in the perpendicular direction. Consult
users manual for method of combination and limitations

--Spans 1 and 6 are cantilevers.

--Time-dependent deflections are in addition to those
shown and must be computed as a multiplier of the dead

load(DL) deflection. See "CODE"™ for range of multipliers.

--Deflections due to concentrated or partialloads may be larger
at the point of application than those shown at the centerline.
Deflections are computed as from an average uniform loading

derived from the sum of all loads applied to the span.

--Modulus of elasticity of concrete, Ec = 19464. MPa

QUANTITY ESTIMATES

R R R R R R R R AR R R R R AR R AR AR R

TOTAL QUANTITIES

CONCRETE .. 2.3 m3

FORMWORK . 18. m2

REINFORCEMENT (IN THE DIRECTION OF ANALYSIS)
(NEGATIVE) e 36. kg
(POSITIVE) .. 48. kg

SUMMARY OF QUANTITIES

CONCRETE e e 12 m3/m2
FORMWORK e e 1.00 m2/m2
REINFORCEMENT** __ .. 4.66 kg/m2

**(IN THE DIRECTION OF ANALYSIS)

* Program completed as requested *
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O
300 x 300 mm

Code: ACI 318-08
Units: Metric

Run axis: Biaxial
Run option: Design

Slenderness: Considered

%26‘ 25123—

0 T 80
Column type: Structural L T
Bars: prEN 10080 . M (455) ( kNm)
Date: 09/24/18 1 —
Time: 06:23:29 o (Pmin)
-600 —

spColumn v4.50. Licensed to: WICHIAN, GB. License ID:

File: D:\2018\;OAuO\-0&%N;4Ué»nAi§\COLUMN\C1.col

Project:

Column: Engineer:

f'c =15 MPa fy =400 MPa Ag = 90000 mm*2 4 #20 bars

Ec = 18203 MPa Es = 199955 MPa As = 1256 mm”*2 rho =1.40%

fc =12.75 MPa Xo =0 mm Ix = 6.75e+008 mm*4

e_u=0.003 mm/mm Yo =0mm ly = 6.75e+008 mm”*4

Beta1 = 0.85

Confinement: Tied

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Min clear spacing = 198 mm Clear cover = 31 mm

kx(nonsway) = 1

ky(nonsway) = 1

kx(sway) = N/A
ky(sway) = N/A
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+ x il
(Pmax)
\‘
O O T
200 x 200 mm 1 \‘\
Code: ACI 318-08 S
Units: Metric 1
. . . ‘ 1 ﬂjj ‘ /,//
Run axis: Biaxial _ 3| ‘ ‘ |/ ‘
%26253 2331 | | B |
Run option: Design ,
p g 0 /,/ 25
Slenderness: Considered T e
Column type: Structural T B M (455) ( kNm)
Bars: prEN 10080 T
Date: 09/24/18 e
- (Pmin)
Time: 06:24:56
-400 —

spColumn v4.50. Licensed to: WICHIAN, GB. License ID:

File: D:\2018\;OAuO\-0&%N;"4Ué»rAi§\COLUMN\C2.col

Project:

Column: Engineer:

f'c =15 MPa fy =400 MPa Ag = 40000 mmA*2 4 #16 bars

Ec = 18203 MPa Es = 199955 MPa As =804 mmA*2 rho =2.01%

fc =12.75 MPa Xo =0 mm Ix = 1.33e+008 mm*4

e_u=0.003 mm/mm Yo =0mm ly = 1.33e+008 mm”*4

Beta1 = 0.85

Confinement: Tied

phi(a) = 0.8, phi(b) = 0.9, phi(c) = 0.65

Min clear spacing = 106 mm
kx(nonsway) = 1

ky(nonsway) = 1

Clear cover = 31 mm
kx(sway) = N/A
ky(sway) = N/A
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Suil TR
Tag oy duywy
wy. 7903
(USD)
F1
fc' = 150 ksc fy= 4,000 ksc
1. Footing Design Load (WSD)
Column Load = 1 Tons
Column Size 0.35 0.35
Use Pile O 0.15 m. Capacity = 1.7 Tons
Footing Size (A, B,T ) m. 0.30 0.30 0.35
d= 24.5 cm
Wt. of Footing = 0.1 Tons
Total Footing Design Load
P 1.3 Tons M= 0  Tons*m
2. Detemine number of pile
No. of Pile = 0.75
Use Pile = 1
3. Check Pile Capacity
WSD P= PN + Md/Zd’
Max Load on Pile 1.3 < 1.7 OK
USD Pu = 1.9 Tons
Mu = 0 Tons*m
Max Load on Pile 1.9 Tons
4. Shear Design
4.1 Beam Shear
P =(05+ X/dp )P = 0.0 Tons
Then V= 0.0 Tons
V/bd= 0.00 ksc <Ve 7.54 OK

F1

4.2 Punching Shear

V= 0.0 Tons
b, = 0 cm
V/byd = 0.00 ksc  <Vc= 15.08 OK
5. Flexure Design
B1= 0.85 pb= 0.0163
Mru (kg-m) = 4,597 > Mu = 0 kg-m
=> Single Reinforcement
P min = 0.0035 Pmax = 0.0081
ORrR= 0.00
p= 00035
As = 1.89  As (max) = 5.97
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Sheet of

Date

Project

Subject

By  %us awiqy

w8y, 7903

F401,F401A

(USD)
F401,F401A
fc' = 150 ksc
1. Footing Design Load (WSD)
Column Load
Column Size
Use Pile O 0.15 m. Capacity
Footing Size (A, B,T ) m. 0.75
d=
Wt. of Footing =
Wt. of Surcharge =
Total Footing Design Load
P = 3 Tons M=
2. Detemine number of pile
No. of Pile =
Use Pile = 4

3. Check Pile Capacity

2
WSD P= P/N + Md/2d

Max Load on Pile 1.54 <

USD Pu = 4 Tons
Mu = 1

Max Load on Pile 2.1 Tons

4. Shear Design
4.1 Beam Shear

P = (05+X/d,)P =

Then

V= 0.00 Tons

V/bd = 0.00 ksc <Vc

fy =

= 2.0 Tons

0.3

0.75

24.5 cm

0.5 Tons

0.2 Tons

1.54

Tons*m

4,000

0.3
= 1.7 Tons

0.35

0.8 Tons*m

1.7 OK

0.0 Tons

4.87 OK

4.2 Punching Shear Around Column

V= 1 Tons
b,= 218 cm
V/byd = 0.14 ksc  <Vc= 9.74 OK
4.2 Punching Shear Around Piles
V= 2 Tons
by= 62.043 cm
V/byd = 1.35 ksc  <Vc= 9.74 OK
5. Flexure Design
B1= 0.85 pb= 00163
Mru (kg-m) = 11,493 > Mu = 308  kg-m
=> Single Reinforcement
P min= 0.0035 Pmax = 0.0081
ORrR= 0.68
p= 0.0035
As = 0.54  As(max) = 14.94
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Ya9TuEIuIATa319 Felienaldusani s WHnia Ui asananafosnisnuwn

8-047 S1EALAAANARNNUNA (PAINTING MATERIAL)

1.

A871A1992 11 (GENERAL PAINTING)

1.1

1.2

1.3

szinnni@nalil (WOOD SURFACE PAINT)

1.1.1 Fse9fulsz1nn ALUMINIUM WOOD PRIMER A3ausn IasiiAanduunaedad

Wawitalinnngn 30 luasen waznisasnuaian? 1alssinn SPEED UNDER
COAT Tpgflaununaeddiiawiialunindn 35 lupseu

Avundin i AU s inningdu innannladamsneif ALKYD ENAMEL nnviu 2

o = B N T - I P
AN lnadAvnurnaesdilauiausasduliningn 30 Tuasau

Uszinn@niayu (CEMENT SURFACE PAINT)

121 A909Nu

1.2.2

1.2.3

1.24

1911489097 UN1AN ACRYLIC RESIN 1liaiiiAL TaHANNUNIUGRETEANY

WAz R9T NUTHATIANNIUNIBIHANA 25-30 TuATaLs

al o £

Aniuutinnielueeng

W% &1 92109 100% ACRYLIC EMULSION Almafiunanainasesamisduiily
& dJ = = Yo 1 Qr 1 =

a9Alsznay TalANAmUge IEnee 1A nuniusegnasng wazlilians
o = a a v g o % o ale A

Azia HUILANBAIN ARANUITATT MUV 2 S TaA NN IaIHANLH S

WINANNRTFIUENAR

'
o

Andiwanuiidduuaie

Wil dsaduniianinalaliaes@imn avesanisdu dananiia lunissesiig

& . - . . D

@991 hazAInusagn nAuiiannAlaaiall Tuuanansnena wazanslsen

MU 2 AFI AU ISHANR 25-30TuAsan

An1nsuenanAng

W%RUs2nn 100% ACRYLIC EMULSION ffinasiunanainazasan sty
- =2 | e o & = o \

a9filsznay Tellaanasnugesiessdganinlalaidn lidaaalidine nunuse
= \a I a a v g o % o

gesng uazliiianamenia AuszAvsnwsiesinuaes nviuuih 2 Ak Taeeaiw

wunresiduilawiiclimanuinsgiuiuan WHl4ddssinnindueresan

(ACRYLIC ENAMEL) ludauiiszy tnaaniiunisausnnsgiuguaninainsenin

szinn@niiinlane (STEEL SURFACE PAINT)

121 @sasivulanzniafausndoadilszinyn RED OXIDE filsznaufiaaeed ZINC

CHROMATE TpgifiAoaunintaddiilansieliningn 30 luasaw wazn1viuasan 2
Fneid1ls2uny SPEED UNDER COAT fmnannladaiasnzsinan ALKYD azfiadd

ANNNMUNURIR LD IHANNGN 35 TuAsa
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1.2.2 @aniunth i lE@a1man ALKYD ENAMEL n19iu 2 A% Iaafiaoununeddiie
witandnupazduliningd 30 luasau

a o rd-dl V6 V6 Y A o '8 dlo = = I o dgl
2. WARAUAAN M AN AAA IR NN UA NIADNTWNELLNIANY

21  JOTAN
22 TOA
23 ICl

24  SHERWIN WILLIAMS
ZERHEIT

o YOy a o

1. thenuaaiisndudedliszneylunuma 15lin mnmﬁﬁa‘ﬁ'%mmmimmimﬁ%ﬁgmﬁm
lunsdingudndmenanslidsmireFiFusaindanfeuwiwieannaandon A
dan WEAILANIURANTIN RN

2. WiAEmiuanaenwiidesusesndasaeian ilulasanis i fufandne wazdnunli

ERanuuL WavEAILIANIIWGLE

AN319318N9R

1. Adsznnoll (wood surface paint)

1.1 Frinatu
111 Asesity
JOTUN
TOA
ICI

SHERWIN WILLIAMS
1.1.2 @iunih

JOTUN

TOA

ICI
SHERWIN WILLIAMS

2. Atlsznmidau

ALUMINIUM WOOD PRIMER

ALUMINIUM WOOD PRIMER

DULUX ALUMINIUM WOOD PRIMER SEALER NO. A519-
3697

JW US ALUMINIUM WOOD PRIMER AND SEALER

GARDEX PREMIUM ENAMEL

GLIPTON HIGH GLOSS ENAMEL (GLOSS)
SUPERSHIELD TIMBERSHIELD (SHEEN)
DULUX GLOSS FINISH NO.A365-LINE
F65 KEM LUSTRAL ALKYD ENAMEL

2.1 @nazAsam (ACRYLIC EMULSION PAINT) ldn1nnsluaang

211 RAseaiy
JOTUN
TOA
ICl

ALKALI RESISTING PRIMER
ACRYLIC ALKALI RESISTING PRIMER E-1000
DULUX ACRYLIC ALKALI RESISTING PRIMER A931-
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SHERWIN WILLIAMS
2.1.2 @&nuwii

JOTUN

TOA

ICl

SHERWIN WILLIAMS

1050

B49 W2 STANDARD WALL PRIMER

MAJESTIC OPTICMA

DURACLEAN

DULUX PEARL GLO INTERIOR EMULSION A913-LINE
B40 ARKRYLITE 100% PURE ACRYLIC INTERIOR
EMULSION

2.2 AnavAIam (ACRYLIC EMULSION PAINT) ldn1nnsuenanans

221 Feosiu

JOTUN

TOA

ICI

SHERWIN WILLIAMS
2.2.2 Avunii

JOTUN

TOA

ICl

SHERWIN WILLIAMS

ALKALI RESESTING PRIMER

ACRYLIC ALKALI RESISTING PRIMER E-1000

DULUX ACRYLIC ALKALI RESITING PRIMER A931-1050
B49 W2 STANDARD WALL PRIMER

JOTASHIELD EXTREME

SUPERSHIELD TITANIUM (SHEEN/SEMI-GLOSS)
DULUX WEATHERSHIELD EXTERIOR EMULSION A901-
LINE

B79 KEMLATEX 100% PURE ACRYLIC SEMI-GLOSS
EMULSION

2.3 Aavpran ldRuueslun1vnazane (ACRYLIC SOLVENT-BASED)

231 RAseaiy
JOTUN
TOA
ICI

SHERWIN WILLIAMS
2.3.2 @vuwii

JOTUN

TOA

ICI

SHERWIN WILLIAMS

CITO PRIMER

ACRYLIC ALKALI RESISTING PRIMER-E1000

DULUX WEATHERSHIELD S/B ACRYLIC FINISH A152-
LINE

B49 SUPER QUALITY WALL PRIMER

PIONEER 200 MATT

TOA ACRYCOTE

DULUX WEATHERSHIELD S/B ACRYLICFINISH A152-
LINE

B42 METALATEX GLOSS ENAMEL
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2.4 @ TEXTURE Mansananmis
241 AIDINU

JOTUN

TOA
ICI

SHERWIN WILLIAMS
242 Fiumin

JOTUN

TOA

ICI

SHERWIN WILLIAMS

WU PROFILE SPRAY ON 44 \‘Iﬁwu ALKALI RESESTING
PRIMER

Wi TOA WALLTILE TEXTURE SPRAY ON

W1 DULUX TEXCEM A969 74 3 W”‘LA DULUX ACRYLIC
ALKALI RESISTING PRIMER A931-1050

Wi TEXTURE 28914 STANDARD WALL PRIMER

JOTASHIELD

SUPERSHIELD

DULUX WEATHERSHIELD EXTERIOR EMULSION A901-
LINE

B79 KEM LATEX 100% PURE ACRYLIC SEMI-GLOSS
EMULSION

al al 09/ ala
andneu (@nezeran) nneluanans

31 Aseeiiu

JOTUN

TOA

ICI

SHERWIN WILLIAMS
3.2 @iuwnih

JOTUN

TOA

ICI

SHERWIN WILLIAMS

ALKALI RESISTING PRIMER

ACRYLIC ALKALI RESISTING PRIMER E-1100
DULUX ACRYLIC ALKALI RESISTING PRIMER
B49 W2 STANDARD WALL PRIMER

STRAX MATT

SHIELD-1

DULUX HOMEMATT INTERIOR EMULSION A965-LINE
ECO PEARL SERIES 3 INTERIOR

ArlszinnnnRialany (STEEL SURFACE PAINT)

41 @115 (ALKYD ENAMEL) Miuwan Tuinwinia1d

411 Fsesiu
JOTUN
TOA
ICI

PILOT PRIMER

RED OXIDE PRIMER G-1024

DULUX ANTICORROSIVE PRIMER RED A540-
560
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SHERWIN WILLIAMS ~ :  E41 N1 KROMIK METAL PRIMER RED OXIDE

412  Avunii

JOTUN : GARDEX ENAMEL

TOA :  GLIPTON HIGH GLOSS ENAMEL
ICI : DULUX GLOSS FINISH A365-LINE
SHERWIN WILLIAMS  :  F65 KEM LUSTRAL ALKYD ENAMEL

4.2 Aunsiu (ALKYD ENAMEL) MAumanlununndaauianga

421 A0aNU

JOTUN :  PENGUARD PRIMER SEA

TOA . EPOGUARD PRIMER

ICI : DEVRAN 201

SHERWIN WILLIAMS  :  E41 N1 KROMIK METAL PRIMER RED OXIDE

422  Avuniin

JOTUN . HARDTOP AS

TOA : TOPGUARD

ICI : URETHANE 388

SHERWIN WILLIAMS  :  F65 KEM LUSTRAL ALKYD ENAMEL

Asvinnionaunas Tmu
5.1  &uNeresan (ACRYLIC EMULSION PAINT) ldnnnneluanmis

511 R999NU

JOTUN : CITO PRIMER

TOA . PENETRATING SEALER SG
ICI : MASEAL

SHERWIN WILLIAMS ~ :  TRANS SEALER A33GHL21

51.2 RWuuii

JOTUN : MAJESTIC

TOA : DURACLEAN

ICI : DULUX PEARL GLO INTERIOR EMULSION
A913-LINE

SHERWIN WILLIAMS ~ : B40 ARKRYLITE 100% PURE ACRYLIC

INTERIOR EMULSION
5.2 ftinezedaA (ACRYLIC EMULSION PAINT) l#mnangmenanans
521 Feadin
JOTUN : CITO PRIMER
TOA © PENETRATING SEALER SG
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ICI : MASEAL
SHERWIN WILLIAMS ~ :  TRANS SEALER A33GHL21

5.2.2 AWuuti

JOTUN : JOTASHIELD
TOA : SUPERSHEILD
ICI : DULUX WEATHERSHIELD EXTERIOR

EMULSION A901-LINE
SHERWIN WILLIAMS  :  B79 KEMLATEX 100% PURE ACRYLIC SEMI-
GLOSS EMULSION

6.  SILICONE WATER REPELLENT &95U471n39A%1S, AudNe, n918879, nziliaansuun

JOTUN : SILICONE WATER REPELLENT
TOA : WATER REPELLANT (WB)
IC : DULUX SILICONE R221 MASONRY WATER

REPELLENT A273-0185
SHERWINWILLIAMS : A5V23 SILICONE WATER REPELLENT
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v

=2
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wAndmulgnsiuldl
uuaanUgnuginsAiannadn

I~ A k2
fuynszitiavenaanald

=2

=2

©

v

<A d’l a
WHQﬂ?ZLU@\‘iLT?WNﬂ

NIALAN

NN EFHIALNRILYWEELMLI 10 T1. NNITILIREIHA 300X300 NN,

b iU a 5T LAWY 8 W, TATILATIIAN 75x45x15x2.3 MNANTUALN 13UIDEIFARNT 10 N3,

¥

]

gafaedalau Rodn3andesAsan sxUANNauaq

pa7E L WL UB 5T LA UTINNA1Y 100 NN, U0 8 NN, IATIATIIAN 50x50x2.3 NIARWATIN

Rnd13andesAsan sxUANIEUAY

AN INRIAMANTNTLTIA Taemne 2" a9m 3.2 NN

4. =

5. = {1l Container
Hwenu

1. = MAlANESIaman
2. =

a1l e s Tmus ¥HinnAne 100 N, 0 8 1N, Tasawadnlans @ 400x1200 .

Rnd13andesAsan sxUANIEUAY

3.

EAN Container
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