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Abstract

Bookshelf special project design for Faculty of Industrial Technology library, Uttaradit
Rajabhat University. Purpose for (1) Design a shelf for thesis books in the library. (2) Assess the
satisfaction of visitors with bookshelves in the library. The applying 6 principles of furniture
design and development as a research concept. The sample group of research is Students
and those who use the library services of the Faculty of Industrial Technology in a period of
1 month, 92 people is a data analysis using the random selection method. The research is
divided into two parts: (1) The design of the bookshelf found that the concept A2-3 production
possibility More in line with utilization guidelines than other formats. (2) The results of the
study Most of the respondents were male, more than female. Most of them are between
21-25 years old. Being the most student on the level of satisfaction among consumers found
that Bookshelf items are the safest to use. The next item is the materials that are suitable for
making a bookshelf. At a minimum, the bookshelf items are structured and sized appropriately
to use.

Keywords: Bookshelf, Special Project Book, Faculty of Industrial Technology Library
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Abstract

Deep foundation of RC cantilever retaining wall should be designed to resist both axial
loads and lateral loads. The objective of research papers aimed to compare the results of
lateral loaded pile analysis in overconsolidated clay calculated by various analysis method
based on Subgrade Reaction Analysis including Broms’s method, Davisson and Gil method,
and Finite Difference Method (FDM). The research found that allowable lateral load calculated
by Broms’s method, Davisson and Gil method, and Finite Difference Method (FDM) were
closed with less than 3.81% difference. The research also found the same results in ultimate
moment analysis that ultimate moment analysis calculated by Davisson and Gil method and
Finite Difference Method were closed with less than 9.4 0% difference. Finally, the research
analyzed and design reinforcement in lateral loaded pile with ultimate compression load and
ultimate moment from previous analysis.

Keywords: Retaining Wall, Lateral Loads, Overconsolidated Clay, Allowable Lateral Load,

Ultimate Moment

1. UNin

Undluauneaiiewineg Nn1sYAnTeaNAuIUAAAIINAIITEAUTRIRIAULINNTIAIINEN
Mnafuazaunasglimenues Inludedlassaiinuaugiengslesiunisnalenionisindeusi

a a av a ¥ o v a a a [3
ma@mamumnmulﬂ (ﬂiiy/iyﬂ NOIYIR BALIINNT iiJLiﬂﬂ, 2563) AMLNINUAUABDUNIHLAIULARN

Y (%

giaduguds T Wusuuildiuunn Unffiannugeuszana 3.00-7.50 was uwasiidiuuszneu 3 @

Y

| Y

A9 (1) duariung (Stem) NBUTULNINGINIIN EMTUATUNIULTIAUNNTTVBIAUY (2) dIUFIUTIN

[ 17

= ' 9 o A = & v ° v A
funti@iou (Toe) waw (3) dugusinaundsiou (Heel) Feduvasgiusniisaesiuaziinend

v
o o [ v v

SUHNAUNVDINTLNINUAUTINUA ﬁmﬁﬂmaﬂauﬁagjuugmﬁqé’wwmLLazmme%au LAYIINDY
H Y] o A aa | a oA Aa | a o Aa o W A 3 a
iutdnnaiudug Glle 93dus Layasif Y0135, 2560) Tunsalfmaswunnuiiveulrussiu
Tegmusinliiisans szldianduiiosuuswingg Aareuanmunsiuiu laun usdluwunfs (Vertical
Load) hazksIfua1udng (Lateral Load) Inauunsesananluldinsisvvazeaniuuiandusaly

1 I3 =g aa a ¢ 19 & o v v . ac
agalsiany AlaueTBnTImTsiingIiuEINSULTIRUNe (Laterally Loaded Pile) viannviangs
Tawn 35115089 Broms 35015089 Matlock and Reese 35015184 Davisson and Gil A5namned@uilas
(Finite Difference: FDM) Wudu

Foiunlun1509NLUUEIUTINELTUS UL TIMIst1sazidunsimunansedaufvmedia
(Lateral or Horizontal Movement) #38015Ln47m19974 (Lateral Deflection) QQE}WU@QL&WL?}M Falu

vnnsalassenliiinnisimdeumladesinniveiliiinnnudemesielasaiie (Waan Janswsuna,

Nsasmaluladuazuinnssy WnInedevigeesang
Ui 5 adun 1 unsiAy - dguigu 2565



O
Technology & Innovation URU Journal @

2563) Torinun 1BC2018 53y wsasnudaldauiinsevidaianduazdodliifiunsimisvouss

sutneigenlEivhldAnnsTassaviede 25 Sadwns (International Code Council, 2018) 33
Jeuldlunisiaszaisanann Teun nsldduussansnsiunsenavesiu (Coefficient of Subgrade
Reaction: k,) (843 Manuane, 2558; Waan Iavdius1yna, 2563; Das, B. M., 2004) L1y 8n15904
Broms lumsinsgimmandeuiimeimesiiaduiiogludunmeviedufiumien Broms, B. B,

aa o o

1964: Das, B. M., 2004) 33n15994 Matlock and Reese #ilgadrensnlEandmsuninisinesves

saa a 1% 1

edusuusenmetng dmiuAudiden k, iWususiifnfuenistunuenudn Tdun noevierumien
ndund (NC) (Waan Agvisiaistuna, 2563) 3315984 Davisson and Gil fdauenswl3adm3y
mnnslasiuazlumudgeaniinluianduiuusmedrdufuiiien k, aef fadudnvuzves
Aumtlendadaiiuung@ (Overconsolidated Clay: OC) (835 fuULNA, 2558; Waan "Eqm‘émﬁmqa, 2563)

wagds FOM ngauiunisiiasizimnisiisiiuagluaudgeganialuaidusuusmedidy

(%
1 v A

Fuaunilen k, asdaue (Waan Ignswsiunag, 2563) nuifvatuilaulanisiuSeuiieunanla
nnesziadueeniuwseinudaluduiumierdadiuunfnieisnisiiunnsafunld
duuszdndnisiunsinaveshudmsuiunsiuiuneunInasumanainguzuda T a1 5.90 wns

MU ULELDY

L

2. dngUszaeAnsIvY

[

av o A ¢ A o = = a ¢ v Yy A Y
NUITBatullTrgUszasAiiorn1sWTs uis UNaN1TIATIE LTI B Ul Las
lumudanuseasluandunensuussiudnslutuiumiondafunuunfaneisnsinseinuunige

nldduUssansnisiunsinevasfudmsuiumiufuasunsaEsumanslngusui T Meuuady

3. YAULUAVDINIFIY

3.1 wsaldau (Service Load) wazksaUseds (Factored Load) Mnanldimsigdiandusumsa
2 ¥ o/ a & o v a a a <@ P % 1% . .
AUt IdnanmsieseidunsiuiunsunsaEumansilngusudd T maelusunsy Asdip Retain
Version 5.2.1.5 (ASDIP Structural Software, 2022) da33ga3n9nlagiusin 5.90 wns lagfvun
Fnwalg (Geometry) LaLNI915LABS AININT 1 Usenaunie Auau (Backfil) Nlasun1seanuuy

Tfinsszuieund lflusedudmadamunaiuiu anuduvesidfuay (Slope) WWu 0° yudsaniu

UseAvBuavesauas (©) \u 34° mietwmtnduan (1) W 1,920 Alandudegnuiniiuns AuEs
unawiiogIusin (Stem Height) 5.40 Wwns AugeRuay (Backfill Height) lu 4.30 wns dAauning
YBIFIUIIMN 3.60 AT AUNUIFIUIIN (FT) 0.45 105 ANUNINFIUNTAWNIiURY (Toe) waznaa

munariufu (Heel) 10U 1.40 wag 1.75 wns auadvu l@ndunenluwuif Batter Angle wihiu 0°

Msansnaluladuaruinngsy uninendesvigensing
U 5 adun 1 unsiA - dguigu 2565



e,
Technology & Innovation URU Journal

fihwilnussmnaeduazdminussynasuuvadiaueuuiuay (Uniform Surcharge) il 360 wa

1,000 AlaNSUABMISINUANT ANUAIAU NISIATITITUNIITU S IbH LALLM

030 m
S
[] A
= =
A [ =
060m | '.1.20m ‘IZDm(I | 060m
£ e B O
~I1ES)
& | T
g
IS) 0.45m B =
Sy d n
I Yy ¥ O =
e
3 k = B =
< g S
- = m|=
Toe = 1.40 m Heel = 1.75m
<« <> Toe Heel

3.60m

<
< >

PLAN VIEW

a [ & £9 o v oa a a |3 a A v I a v
AN 1 aﬂ‘tﬂm%L‘UENG]‘U“UENﬂ”]LLWQﬂUWUﬂ@UﬂiG}Lﬁillmaﬂﬂ]u@ﬂugﬂ(ﬂ? T nsuuanduluanuidy

(U3uU5931n Asdip Retain Version 5.2.1.5 (2022))

3.2 udglddayaannnanisianzd15iaiu (Boring Log) a4 sinualies Snnelliesiau 3win
Foas1e (nsulessnmsuasiaiieq, 2565) fan1ndt 2 lumsAwamdssutminuseSovsaandy
MdsuiminUasafevonandy warn1sinssiuseussiisesliuaslmuuddnusydeluandy
AaunIn ulsUszLnmduRwdu Medium Stiff to Very Stiff Clay (CL) (Ng 985¥%119 6-30) Uag Very
Dense Sand (SM-GP) (SPT > 50)

3.3 w@udunen (Driven Pile) 1wanduneundantdadivasudu 9119 0.40 x 0.40 LUAS
(B = 0.40 WA3) 817 12.00 LWAT 219UUTUNT1E TAdedunsidanaunn 350 ksc (M59n5EUDN)
La'%ué’aatmﬁﬂl,a'%u%u@mmw SD40 (f, = 4,000 ksc) fdaduthmiindszdpvenandudiuinin
natazarseaudu 159 dwdu AndurdeduiminUaonfovenady (Axal Capacity: F.S. = 3)

53 ¢/ (lafumdssuinninUasnfevesntngn 60-80 fu tagUuseunad)

[
a

3.4 n19ieszEnLssuisfiseuliuaslumuddaluandusunsesnuddluanuised
Igdmanduduanduen (R = 5.95 > 5) Tasfussiumumsdrasedoveaaniuenngnifa
Tnelumuduszdovonandu (Lildgnadalnetdsmesdumilevlunsdvonandud) luduiumien
TuanmdaguAulni (OC Clay: OCR = 4.69 > 2) Ainanfuegluanindada (Fixed Head) finns
Boashveaandy 2 wor weanFuluIusmeing fanni 1

3.5 33n157ldlun1sinsiziuasiloufisunsedudrefisenly wasluuuddnuss &y

Tuaduwuuanag 1Wulufsmnsed 1
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O Suivg @ sJiud
o|© MNetual Water Content A SulP 4 SulR
ar G S| x Pastic Limit cam
: gy )
a DESCRIPTION OF MATERIAL & Liquid Limit 26 B 75
o %) 5 3 7
E 3 s n;ﬁ/‘-—m
o 20 40 60 80 100 20 + 60
= T T T T st
| or| ss Lo % 5 T ks coaom =70C,/B=577.5Ng,
| 02| s8 /_4__“_ 30% A
9 *14 _ 3
| ®| s / @ Crai 2033557 18\ | =577.5%11=6,353 kN/m
[ | o4 s8 / p A
/ | =520 t/m
i 1
05| 88 | Silty clay, trace to some fine sand, Z A C s 7N~ 10.7 /|
brown, medium to very stiff. (CL) LL %30% ‘Qé 603 4 m

l |

Lo

o
10
ilty gravel, some fine to coarse sand, li-brown, \\.
10| 88 [_kvery dense. (GM-GP) 53
— 1| s 2T
[ Kyt =13,0002(B
15|
| / =13,000%12m/0.4
1 =390,000 fn/m]
A Lo
,
a4 04
d Q 4
20|
] 4
- A
KN
—
ENGINEERING BOAING STARTED, 31/07/95 | mig. ACKER w, GIOM 25
STSM“-T‘”TS CO.LTD.| oping FMSHED. 31/07/95 | FOREMAN ST. | JOB No. 5378.7

AN 2 Han15L91E599RU (nSulesSNnSwazialled, 2565)

d' aa 1 t:ll a 6 [ v 4 YV a ¢§ U a
A19199 1 380196199 NlrlunTiesgiadnsunsimednslaglvdulseansn19e UL INAYe AU

"
Kiiis300 = 70C/B=1167 3Ny
- =1167.3*16=18,676 kiv/m’

Ke1ioaose=1167.3*7=8,172 kiv/m®

b Ledn=5717.5%19=10,973 kN/m’

ad 3 g ya 4 I
A9N13A199) nlgmszvnazidseuiiau

wssAureneanlilua

aa ' g va ¢ - =
A5N13IA9€) VIQI‘U'JLﬂ'i']&'WLLa&'LU'iEJU WeuU

TuudaauszasTluiandy

1. 350159849 Broms

2. 35015084 Davisson and Gil

3. 35 FDM

1. 351159849 Broms

2. 35015984 Davisson and Gil

3.7%

FDM
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4. A5aUN1578

4.1 ANUASNBUZYDIALNIAUAULALTEE190a NI UT 099U ATUINMILTITULLIAS
LAZLIIANUT9NT LR BLETN NKANITIIUNLIILTIU (Service Load) anudaninun ASCE7-10/16

(American Society of Civil Engineers, 2016) #3915147 2

M15797 2 115591439 (Load Combination) 1y ASCE7-10/16 (American Society of Civil
Engineers, 2016)

N50852uK59 (Combination Load Case)

usslge1u (Serviced Load) w39Usede (Factored Load)
DD +L+H 1) 1.4D + 0.9H

2) D+ H+ 0.6W 2)1.2D + 1.6L + 1.6H
3)D+L+H+0.6W 3) 1.2D + 0.9H + 0.5W
4)D +H+0.7E 4)1.2D+L +09H + W
55D+L+H+0.7E 512D+ L +09H + E

i} 6) 0.9D + 1.6H + W

i} 7)09D + 1.6H + E

4.2 Anataginsviisufisunssnudnieeuliluadusmeisnisane famnsed 1

i
Y

Mitlussunanaasussdudnefinssydeaduainusddsu (Service Load) Tude 4.1 dadlsiiAu
fdsduiminUasafouasusedudneisenlifluiandy wnfuniiAfseulidosinnisusuud
SnwazvaInneniuaulug
NUATETUENINITIATIZENINT T IR ARSI B0 uR M99 25 adiuns
EuaqﬁumLsﬁuanﬁagﬂu%guaumﬁmﬁ@éfalﬁuﬂﬂa waglaganuy neduuunl83on15ves
Broms +Juisniladeldine vldlaeniserunsanl3afsening Dimensionless Length (BL) was
Dimensionless Lateral Deflection (y) 394594119914 (Hagzsmm) (Broms, B. B., 1964; Das, B. M.,

2004) feaun1si (1)

svarlnefionli x k,BL  0.025 x (8925) x 0.40 x 12 o
Ha@asmm= = = 249 kN ~ 25 §iu (1)

Ay figulgannsm 4.30
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4.3 NUUATUIUNILIIAIULUILAUUTEAE (Ultimate Axial Load: P) LagWIIAIUYIg

U5z (Ultimate Lateral Load) finszsiaataniduainnanissiunss mudenivun ASCE7-10/16
Fan5197 2 el P, < 159 fu/du

4.4 YussiudraszdenlaluldduinnazirssiioudsulunuddaUsedogeqn
Tuiandudaeisnnseneg fannsned 1

4.5 dhAssmnukuLnulsedsuasluusnUsedanuanissinwse tlglunisesnuuy
E@ndusunsaiudng

4.6 @5UNaNITIY

5. NAN5IYHALBAUTIUNA

a ¢ P ¥ ¥y A & v ac '
5.1 Wadasziuseuiisunssnnudnsiean iU aun1835n156199)
NANITIFEAILAAIIUNINT 3 WU LTIeTeigaulEnvin IR AnN1S AR ILEL DL
25 TadunT (Hagosmm) FTILATIZUAET5N15V9 Broms, Davisson and Gil az3s FOM 3iA1 25.0, 25.4

way 26.0 fu mudeu AstduAtrnuLanedlafieuiuds FOM Wesdasay 3.85, 2.31 waz 0.00

MLEIFULYINT 1g35n15909 Broms 1A11UUANA19310T8 FDOM wndign Lileeiaay 3.85 il

[V
v a L4 1%

MRz smsdsiisedliivilimaanislnsivesiiandy 25 fadwns fe3inns FOM
loAnilafiann k, nasnAnudnvedandy WNEANAUNNT LA ST URUTTAN K, lalaaiiane Felvan
fflamgndeasnzansnniign Tuvaeiisnsves Broms wag Davisson and Gil Feafvunlden k,
Aie) Ferunanamdsunsadounuulissuieiade (cy) Tur19AINUEN 8B @B 3.20 LUAT
wan1sidsaenndestuitaan Iqvsiusiuna (2563) fina1n91 Audiuiioguinaiuuuresaniy
ﬁmmﬁwéﬁ’wiamﬁmiwzﬁmwﬁm%’uLmé’msﬁwmmdfﬁuﬁa@jﬁﬂmlﬂ LAZADAARDINUAULAY
wazamy (Duncan, J. M. et al,, 1994) Mauslildmiadoves c, Tudieaudn 8B arniany
mufiddiussesmaandudonnuniraands (5/8) seluuwadaniunsmiensuay
wvuuiussiainiy 3 3ddafguandsdmiuandunduluduiumiosdmivig
wazmsirdousadu 0.40 uaz 0.25 Aud e (Sharma, P. and Hari, D. S., 1990; 8315 fanuse, 2558)
ATl denldnanisiuiaussinsiisenlddivinlinannisinsdrve siiandy
25 fadiuns VoRaNIUNGY (Hyiow, ple goup) 9INIDAITVBI Broms %qﬁmﬁwqmﬂu 7.8 AURDULOU
SURaTaUsy 1 was feaunisi (2) Wednszdaiuaiunselunissunssdudisldanu (Service

Lateral Load) 989Abnanumy

[dudu x MQuanaT x (Hygosmm / 21 [3 x 0.25 x (25 / 2)] o
— - = = 7.8 AU/LUNT (2)
uausulnveuveLENTY 1.2
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[

WU N159RTUIALazdndIU (Geometry) URIRILNIAUAULTDIAUTUIAIURLIZEY

TADYTANLANLIND AININT 4(N) WAy 4(V) LAAINAILATIZHINNAITIIULSIN 2: D + H + 0.6W
WAk IoALULE1TY (Axial Force) 9.3, 10.7 wag 12.1 i laidufdesviminlasndevasandy
(Axial capacity = 53 AU/AU) LaghSINNINTIAATU R, = 7.0 Au/ns) LiRuusmetnsienl

(Horizontal Capacity = 7.8 fiu/tuas) #9419 4(n) waz 4(3) warlun1snsiaaautlaiu WU

A d' Y < a 35 Y = 1 A
usaReuigeulrlunindalaunaunIn (0.29xV 350 x 40 x — = 7.59 #1U) UANUINNILTILRDU
1000

TFnuialuadusasiu (7.0 x 1.2 / 3 = 2.8 fiu) §071Ua0008 (@UNS 9550LASHA, 2561)

300 - 26,00 0.00% - 0%
. %
2 250 L o &
3= 200 A 2
3 - 2%z
= 150 A =
& L 3% 3
S 100 - =
= -
z 50 - 4% 5
)

=

0.0 506

79189 Brom 9984 Davisson T FDM
and Gil

]

S ¥ oo 2
Fnauwsmistafisauln
s afigauliivialiinn1sinema 25 uu. (Ha, /)
2 x 0.85 x Ha / (2x1.2) (WS uAafiLnien2 1 wns)

e AYULANAIIUBTIDNSATUIN

P ° Y A Yt a ¢y ad ]
AINN 3 Naﬂ']iﬂ'ﬁi'ﬁmLLiﬂ‘VﬂQGU'NVIEJE]NIV%Q'JLﬂi']%ﬁﬂ'ﬂ&]ﬁlﬁﬂ'ﬁmqqG]

5.2 Han1sAwIMKazInTsiSsufisulwudaaUsEaEgea lua A5 3699
HANITILATIENMILTININLWILAUYTERY (Ultimate Axial Load: P,) kagksea1udia

Uszde (Ultimate Lateral Load: H,) finszvidoianduainnanissiumnsisngg wansdanind a)
Lazm15199 3 Taunnd 4(n) wansa P, Ay M, NIENTEN1SIURTIT 2: 1.2D + 1.6L + 1.6H

WU P, JA0 13, 14 uag 15 fu/AU mua1au Snasiuwiniunsslulma (R, x wau 1.20 4. = 355 x 1.2

£y 1 ! L ¥ 112 é‘ﬁ"l/u' U a U ¥
42 @) @ H, 3a1 4.48 Au/au (H, = — X OUAUYNITUNATDU 1.20 4. = 4.48 GIU/AU)
36U

Mallasihussinudeusedeiilansandivaanuavedddunguuds (W 4.48 / 0.40 = 11.2 )

Q

v a a

lummanUssuiisulumuinaussdeninaluandunieisnisaneg fu
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PILEFOUNDATION (Comb. D+H+0.6W)

Use 40-cm Square Piles, Embedment =7.5cm

Toe  Center Heel
Dist from Toe 060 180 3.00
File Spacing ... 1.20 1.20 120 m
Batter Angle ... 00 00 00 deg
Axizl Foree ... 53 107 121 Tn
Axial Capacity 530 530 B30 Tn
Axizl Ratio ... 017 020 023
Hor. Capacity = 7.2 Tnfm > 7.0 Tnim v

(n)

23Tm,

3Tn

()

Technology & Innovation URU Journal

| Rv=26.7 Tnim

Fh=7.0 Tn/m

178m

11 Tn 12Tn

@O

,243m

|2

| Rv=35.5 Tnim

Rh=11.2Tnim

1.78m

Tl

13Tn 14 Tn

(m)

15Tn

a a ¢ ] Aa X v ' PN < o )
AN 4 (ﬂ), ) Naﬂ']i'lLﬂi']%'ﬁl;ﬁﬁisﬁﬂqu%Lﬂ(”IsUuu@EJﬂ'J']LL?\‘W]EJ@NIleLﬁ']LGUNVNLﬁQ@@ILLﬁS

WSIN9TN9 NSUNITIINWSE D + H + 0.6W, Uag (A) Mg 1aWan1siasIzyin P, wag M,

INNTENTIINNTIT 2: 1.2D + 1.6L + 1.6H (ASDIP Structural Software, 2022)

a a L4 = = % o v £ (% & % 1
AN 3 NANITIATIZAUIBUBULTIOAUTZAY WTIautUsEay wagluuuddausyaslulanida

PLATIZRAETTNITANNE

usedmUszdy | wsednUszde | wsednussde ussnudnaszay . . . .
) ‘ : ‘ Lo L O | Tuawddnusydeluandurnuon | 9UaEATILANA1RS
ECTERTIEN @ nduunai 1 @nduunad 2 | @udountd 2 | wseinudne L?Jawmimmqu o -
. . feTae94 (M, kN-m) M,
(Combination load | (P, un@e) | (P, unanany) | (P, univd) Uivay w@ndin H /0.8 )
case) i | wite | mie | wis | wine | wie | (H, WS | wie | wdae |Brom's | Davisson
. . . . . . } ; om (3| AM, , | AM, ,
fu/au | Kn/fu | du/e| Kn/su | du/eu | Kn/siu fu/mu | Knsiu (1) | andGill (2) ' ’
1) 1.4D+0.9H 10 98.1 15 147.1 19 186.4 25 6.3 61.8 238 84.8 93.5 -74.6 9.4
2) 1.2D+1.6L+1.6H 13 1275 14 137.3 15 147.1 4.5 11.2 109.9 49.4 150.8 166.3 -70.3 -9.4
3) 1.2D+0.9H+0.5W 9 88.3 13 1275 16 157 25 6.3 61.8 238 84.8 93.5 -74.6 9.4
4) 1.2D+L+0.9H+W 9 88.3 13 127.5 17 166.8 25 6.3 61.8 238 84.8 93.5 -74.6 -9.4
5) 1.2D+L+0.9H+E 9 88.3 13 127.5 17 166.8 2.5 6.3 61.8 238 84.8 93.5 -74.6 9.4
6) 0.9D+1.6H+W 12 117.7 10 98.1 8 785 45 11.2 109.9 494 150.8 166.3 -70.3 9.4
7) 0.9D+1.6H+E 12 117.7 10 98.1 8 785 4.5 11.2 109.9 49.4 150.8 166.3 -70.3 9.4
=AM, , = [(1) — (3)] X 100/(3) wr  AM, , = [(2) — (3)] x 100/(3) wis | 728 94

[ a 4 v

NUATenUI Twuddalsedeminlulanduaieisnisinsiginnienu As I5ve9

Davisson and Gil kag3s FDM (AW 5) $9n15197 3 TAARTtnaAeany IAuwAns19nuLRae

WE95088E 9.4 @1nSUASYDY Broms kazis FDM a4m15199 3 Tenikananenumasiesesay 72.8

v v
v

N9UN1SIATIZALULUUA

135 FOM T9nan1sies1siluiumsnusedeminluianduuinian

q

@ ¥ ada o = = 1

snUszdeMinluandunleisnis FOM laanilatemn k, ALane19iunaennnuanvoaa1sdy

[

WigauiunIeeRtuRuntean k, ldadtaue slvanlanugndeavunzanuinign Tuvuen
aa . L, © I A = o ! N | = =
35115284 Davisson and Gil Avualdan Ky, ALAET BIATUIUINNAT C, 1ARY Tue9ANuan 8B 158

3.20 WAT HaN1TIdEdenArediuaan Jgnalus1uga (2563) inaninAudIuiey U uULYes
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'
al

@y fanuddgyrenisinsziandususswinudiwinninfuiegdnadli wazaenndeiudu

WA LazAny (Duncan, J. M. et al., 1994) Maualuldaadsvas c, Tugemuan 8B 1nRIfu

Input Parameters

Pike Size, B = 040 |m Pile £1 =[ 59100 |kN.r Pile Head Condition | FX | (F = Free, FX = Fully-Fixad, M, has no effect under Fixed condition)

Pile Length , L4 12.00 m n= 40 elements (fixed, 45 Unknowns)
= 109.9 kn h= 0.3 m

- 0 lim — —

7(m) 1] ke (k)

=z

M Moment (kN.m) Shear (kN)

T -200 -150 -100 -50 0 50 . -20 0 20 a0 60 80 100 120
—Hh 000 L 000

|

Mimes

2.00

-166.3 kN-m

109.9 kN

4.00 4.00

El = 59,100 kN-m?

la@dieny 12.00 . 600

wuadu 40 element

g119298% h = 0.30 w.

8.00

YUIALET B = 0.40 1.

Ht %38 Hu,pile group = 109.9 kN

I
1
\
=3 L 10.00
1
1
|

ki oviiioisin

1 11.70

380250 | 12.00 I 12,00
0 (Bottom) 12.00 i

330000

I

1

1 I . .
1077 360750 1 Ky, LL@a%QﬁW@

1

T

AN 5 NANTIHATIEIILIUARAUTERE (166.3 KN-m) wazhksddoudsedy (109.9 kN) Tutaidy
ME35 FOM o seiudnaussuinAntarasandunguidd (Hy, pie soup)

1A 11.2 §u ¥38 109.9 kN

5.3 Wan13eanLuuLENINSULTIAIudne
NATedenldaussalunuinnulsydy (P,) uazalumundnusydy (M) firnuia
#1875 FOM Bslvienfiusiuguazanniian (Audseusng) lunsdimsmuusets 7 nsd aanmnsedi 1
iieldlunisesnuuuianduiuussfiudng nan1sidenuiduliel H&uwus (nteraction Diagram)
SEMIEIUMULSISaUTEaBanAT (OP, 3o P lunnd 6) fuidssuluuudsausyduandn
(@M, 38 M, Tunndl 6) vesandunounIndaussuunntinda 0.40 x 0.40 WAS LETURENTILAY

8-DB25 WUMININT 6 LazaINNITNTIFUNISITULINTNUSEauv0antnd atandusieidulaq

v A

Ufduius danmi 6 nudAussenlszrsuazaAluuddnUsEde iy (Adudun 1-13 Tunni 6
0 7 nsdin1svanes) egmeluduldsufduiusiednlaendy maesuuswemidnandudiieme
munInsgIu AC318 lnglunisiuandulAsfduiusiandulunuidelifiansan Slendemess
< DY a = o & < aw v A
Youandy donngesiuons fuuana (2556) Ban1sdwuniduadugnimuveuniuideayldiie

mMylesginusingluvenandusuusmetnariiy (eus fuuune, 2556; Waan Jansiusiuna,
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1 o v w P~ [ = < 35 o
2563) TudiueInaesulsudouUsefuvoInaunInLEL (0.53 x V350 x 40 x @ = 13.8 s1u)

= 1 P~ [ A a I 1 v 1 [ Y
feaunniuseReudsydvaaniiinluanduwsasauiuiu (11.2 fu)

P (kN) Material Properties:

4000 (Pmax) SEss=ss==ss===s=====
f'c = 34.32 MPa fy = 392.266 MPa
Ec = 27740 MPa Es = 199955 MPa
Ultimate strain = 0.003 mm/mm

3000 Betal = 0.8

fs=0 Section:

Rectangular: Width = 400 mm Depth = 400 mm

2000 fs=0.5fy s
Gross section area, Ag = 160000 mm"2
Ix = 2.13333e+009 mm~4 Iy = 2.13333e+009 mm~4
rx = 115.47 mm ry = 115.47 mm

1000 Xo = 0 mm Yo = 0 mm

REINFORCEMENT:
[ ] ® (] i
) = o ) 8 #25 bars @ 2.550%
0 ¥ As = 4080 mm™2
100 00 300 S I ® Confinement; Tied
Mx ( kNm) Clear Cover =50.00 mm
Min Clear Spacing = 111.90 mm
[ L ] [ ]
-1500 (Pmin)

400 x 400 mm
2.56% reinf.

AT 6 HaNFIATIwLazRNLUUEIIWAN AL TLABUNIAMBEULATUfFuTUS

6. unasu

nMsiseatuiuandiiiuin nsimseiandusunsidudiaansunsfuiunouninasy
mﬁﬂsuﬁm?jugﬂﬁa T ludnuasiununadIs9nu fe3snsimszifianedy 3 53 Aldduuseans
ANIEIULTINAYBIRY A 35n15U09 Broms, 33n15U84 Davisson and Gil wasisnas1duiiies FOM
Tnamsinseilndidediu seinsieseiusenuiiiseslddieisnsves Broms wayisnisves
Davisson and Gil FudenldnaandRvesiuiianzaudioan k, vinusuuuveuaniuiiagi
ﬁwﬁzgaiamﬁmﬁzﬁlmLﬁﬁm%’uLLiqﬁmsﬁNmﬁﬂﬂ’jﬁuﬁagjﬁﬂmlﬂ arliansimszinilndiAesiu
MeAnTEiseisns FOM Aldnuanifvesiunasnnudnvesands Tnsnansiiaszinssmmaing
Foouliiivhlmannislassvesinandy 25 fadiwuns §1833n15909 Broms, Davisson and Gil
a3 FOM fielnddestudiu 25.0, 25.4 uaz 26.0 fu auasu Andurmuuansiasiedioutu
35 FOM tiigelaiiusosas 3.85 wasNan15ILAS1ERLLUUARAUSEABRINLSIN19T19UsEaEAIY

a % Y

3% Davisson and Gil kaz35 FOM Tvnaditnasdsanu sneanuliiiusesay 9.4 wazlenanisaaniuy

v

LANTUADUNTASULTIAIUTI9INKANITIATIZ NIAAI5ULSIUsEduvaImndaLieanaLazlansne

AINUINTITU ACI
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7. JorAuDLUY

NI TUIUIANAITHINISANYIBNTNAVRILT kK UALLA (Seismic Load) W5I9UUN kA

AgluuuERINaNBuEA1eY AU NlnasenIseanwuULAZAUNUNISNRasiTuNeTuALABUNTA

isumanlagugUs T

8. LPNENSD1999

nulesSn1Tuazialle. (2565). 775197£a7799914. AUAU 1 UNTIAN 2565, 270 http://soilgis.dpt.
go.th/login.php

Ly a

aan JaVBsIuna. (2563). glaTAINTsugINTIN RUUUSUUFUAMALN). N3N Hdagiat.

Y *9

aa

e YaTes uavisli Ye318us. (2560). A1TREALUYIATIATNABUNSILESUIANIAET57I1A9.
(fanviedsd 6). ngawwa: Uduituswdiad,

AUNT BIIOMATENA. (2561). 197F15UsENOUNISUSTEIEMAY ASIT 20 MicroFEAP 6.2 fusaaghs

9ulAsea319gAT 3. AN LM,

o
[ a 3

A¥yan veawA uazasng 1i5es. (2563). mseanuuugIusIn. (Raviaiadl 2). uasUgu: driindiu
AnfITIUNITRUN.

21T WUIUUNA. (2556). f77534?}5757/;446’%77'5@@f)é£UUZF)WZ»’?’I\?W%]E/ZU?LM)S&I ETABS Loy 1 uag 2.
nsamne: Tladudidled reudaunuvinoudmsuis,
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Abstract
Mushroom cultivation in the house requires temperature and humidity control. At
present, the farmers have problems in controlling the temperature and humidity of the
greenhouse, for example, if the temperature is too high, it will cause the mushroom to bloom
faster and produce less mushrooms. The purpose of this research is to develop and find the

efficiency of the automatic environment control system for the mushroom house based on
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the Internet of things. Using microcontroller Read from the housing temperature sensor. Then
proceed with the open table to control the fan operation and pump spray mist for control
the temperature and humidity in the house to a certain value. It can be displayed and
controlled through the Internet with the application on the mobile phone. The control system
performance was found to be slightly lower than the control system by 0.8% and the control
humidity was less than the control system by 2.16%. More than the original 10 kg of mushroom
system is 1,000 baht, minus the labor 1,250 baht, resulting in an increase in revenue per
production cycle from the original mushroom system is 2,250 baht.

Keywords: Automatic Environmental Control Systems, Straw Mushroom’s Farm, Internet of Things
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THE STUDY OF FACTORS FOR RICE SEED CLEANING MACHINE
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Abstract
This research aimed to study level factors for rice seed cleaning machine and find the
linear relationship of factors with Plackett—-Burman experiment design. The results obtained
from the analysis employing the Plackett-Burman design illustrated that only two factors. The
width of the rice release channel and the wind speed, had a statistically significant impact on
deformation at a significant level of 0.05. Then 3* factorial design with regression equation was

consequently applied to analyze the width of the rice release channel at 1.0, 3.0, 5.0 cm and
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the wind speed at 21.0, 27.0, 32.0 m/s. The optimal level of the rice release channel and the

wind speed were 1.0 cm. and 21 m/s respectively. After the implementation, the rice seed
cleaning machine will get an average of 18.9 kilograms of good seed from a total of 19
kilograms of good seed.

Keywords: Rice Seed Cleaning Machine, Plackett-Burman Design, Experimental Design
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Pareto Chart of the Standardized Effects
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Abstract
This research has two objectives: (1) select construction materials to be used
as construction materials for a closed system mushroom house using technology and

(2) experiment to control the environment in the mushroom house using technology to
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control the factors in cultivation of Bhutan oyster mushrooms, relative humidity 80% and

temperature not more than 30 degrees Celsius. From the study, it was found that suitable
materials used as building materials for mushroom house by selecting materials that are cheap
easy to find in a local city. There are 8 types of materials: (1) the wall is a cement block wall,
(2) the roof is a metal sheet roof, (3) the ceiling is a smooth plastered ceiling using the material
is gypsum board, (4) the floor is a concrete floor poured in place, (5) the beam is reinforced
concrete beam, (6) the footing is reinforced concrete footing, (7) the column is carbon steel
square tube, and (8) the roof beam is carbon steel tube. These 8 types of materials, when the
construction of a mushroom house and working with technology can control the environment
are (1) moisture, found that the materials are able to withstand high humidity and 80% relative
humidity can be controlled, (2) temperature, it was found that the materials are able to
insulate heat and control the temperature inside the house not to exceed 30 degrees Celsius.
The results showed that the construction materials that were selected for the construction of
the mushroom house using technology perform well in conjunction with technology and able
to control the environment in the mushroom house.

Keywords: Mushroom House, Mushroom Cultivation Technology, Construction Materials for

Mushroom House
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APPLICATION OF PYTHON IN THE DEVELOPMENT OF HEDGEHOG SOFTWARE
TO SAVE AND SIMULATE GRAPH DESIGN FOR SARONG PATTERN FABRIC
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UNANED

MAeiliTgUsrasd fo msasslusunsutufinuazsiaesnisesnuuunslainatsindu
Auanaeglnsau (Python) lUsunsudana1 Ao “langen (Hedgehog)” gn ”@uuﬁuuuiwuﬂﬁﬁ’ami
Fulendduvhanusiuiulwseusu 3.9.2 Tneillavs3ndunes (Tkinter) atuayunsiamndiusieg
vaalusunsuensen lWsunsufenaniiniesdlefid ey 2 dau dufe (1) wynsededldlunis
ponuuuNTWlalaneinduduan uas (2) wyedesdlelflunistuiin dmiuumaiedlefldlunns
ponuuUNTMlaIRaneinguiuan Uszneuluie wyiniesile asdlul nandeyaiiu idend dioen
Jufidien (Portable Document Format: PDF) wazau luduiyiaiesiielunsduiin dufe tudin
tuiinifu wazairegudos dmsunanismaassesnuuunwainaeiidulsviinisesniuuns
amane 3 ane M nsanenidTeay nsmanevedlng waznsanevediveou Sndelusunsy
iwngendilsiinysyansnmlunisdaiivatnatefduriarendnuarareUszneu vilidiame
am1m'«i’ﬁaENﬂiﬂWaammamuammaﬁuﬁﬂé’ashagﬂéfaﬁLLasUswé’J’mnmﬁm%’umiﬁmﬁuﬂmw
aangl

ArEAy: AFuRuan, TUsuNsuABNIMESA S UTLTINLAZ 109N 1990N L UUAINAERTURLAN,

TUsknsuLeagan, TUswnsulnsay
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Abstract

The main aim of this research is to use Python to create a software tool for saving and
simulating a graph design of a sarong pattern cloth. This developed program is the Headhawk
program which runs on Windows 10 using Python 3.9.2. Tkinter is a library that aids in the
development of various components of the Hedgehog software. The software includes two
important tools: (1) the tool for designing the graph sarong pattern cloth, and (2) the tool for
recording. For the menu of tools used to graphs design of sarong pattern fabric. It includes the
Tools menu, as well as the options to create new, load existing data, choose color, export to
PDF, and delete. In the saving tools menu section, there are Save, Save As, and create a
thumbnail. Three pattern graphs, comprising the Chiang Saen swan pattern graph, were
designed for the experiment results of the design of the graph sarong pattern, big swan pattern
and a swan patterned graph with a crest. Furthermore, the Hedgehog software increases the
efficiency of stored sarong patterns, both the main pattern and the accompanying pattern.
This allows the weavers to accurately simulate the original pattern graph and save time for
starting a new graph.

Keywords: Sarong Pattern, Software for Saving and Simulating the Design of Sarong Fabric

Patterns, Hedgehog Software, Python Software
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Photoshop Tun1seeniuunisiateinasuunsivl (323 Junya wazay, 2560) NUITeTlea3
LAZOBNLUUAIERIENTBITINIAUATATESINIIY Melusunsudnsagunisadacans GSP (The
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3. A399HOLAZATNI5IY

3.1 AduiInasuaz I wlnsau
miAfeildldnoufunosduyanalunsiaulusinsureufinnes lagldneuiames
3 DELL Uszudananie Intel Core i5 2.2GHz w5yl 8GB nti1aaasuiiinasussulIananigseuy
NVIDIA GeForce 920M wagldfszuuufjiifin1s Windows 10 wuin 64Bit dwSuniwilnseu muideil
IﬂWﬁauﬁu 3.9.2 fevheusuiulauss (Library) %o “Tkinter” (Phthon Software Foundation,
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3.2 mMswmudufnsedldiuvaslusunsuiangan

lunisafrelusunsuneuiumesiiieldiuegisazaindy dnauilusunsuazdes
90nUUU GUI (Graphical User Interface) wiontisnsfnsofldiu Ingluunanuifianudniuga
NazAvsadiamiif1eieng 1 Wesainn1seenkuunsnaInalei1FuiuanlIznollnunyinau
(Work Space) wieldeanuwuuaient dmsunisasiamviisinsdinsegldnumelnsausansdaning 1(n)
wag 1(v) Faunanuillaldlauss “Tkinter” Tunsasramisnsdnsdedldaulaedunalavindnda
“« . » Y PN & o = v s A Y = Y 1 a1
import tkinter” wans@snInyt 1(n) AntuvitnssenldilenduieasesvaziBenvemisindinse
Al 1w Fevewiieing vuinremthamseduasiiumgs naanniawilusunsulnsouasaudy

yN1sasUlAUSEASUYI9U (Run Code) aLlaHadnsaanIng 1()

#udinlausis ¢ Wdaiboa~ - o x
import tkinter

#iran Wi dulun1sase GUI
Window = tkinter.Tk()
Window.title("Hedgehog")
Window.geometry('300x300') 3

Window.configure(background = 'grey’)

|
300 |

Run code

@)
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3.3 mMswaunssuuwwaenlduveslusunsuiangen

#indinlauss

import tkinter as tk

from tkinter import *

#en MWeidulunisaiatlunag

Window = Tk()

Window:.title("Hedgehog")
Window.geometry('300x300')
Window.configure(background = 'lightgrey')

btn1 = Button(Window,text = '#3Wd" width='15'

btn2 = Button(Window,text = 'Tu@m%]m;l‘mau',Width:'15')
btn3 = Button(Window,text = 'tfufin’,width="15")

btnd = Button(Window,text = 'Tufiniilu width="15)
btn5 = Button(Window,text = 'a31931le/ae width='15)
btn6 = Button(Window,text = 'l@an@' width='15')

btn7 = Button(Window,text = '@saniili PDF' width='15")
btn8 = Button(Window,text = 'al' width='15")
HAUMUIN1999L] 1N

btnl.pack(side = 'top

btn2.pack(side = 'top
btn3.pack(side = 'top
btnd.pack(side = 'top
btn5.pack(side = 'top

(
btné.pack(side = 'top
(

'

btn7.pack(side = 'top

|

)
)
)
)
)
)
)
)

btn8.pack(side = 'top

mainloop()

5 Hedgeho
gehog

Al

T s

v -
1

ufin
duitmibu
adgUsioy
wond
#oonillu PDF

Ay

N e N e

Run code

< Q’I
LATRAU

(n)

awi 2 leansinuvestnsaulunisasieluy
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yha1u (Run Code) ¥ldnadmnésianmil 2(1)
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(1) Puiineu Feagtufinamniiisldoonuuuainasly wie (2) maaregugesiiieldlunistiudin
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& PDF
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4. NaN1INAADY

4.1 wan159119uvelUsHASULEATON
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