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1. fi3eufirnuimnudilafeatunsesnuuulnenguimiousddanm mioussi
gl (Allowable Working Stress) kagn153tATIENANUABUNIARIENG W dAARNDENS
QnAg

2. {iFeuivinwenszuaunaieafuniseeniuulnenguimheusdinu misused
gouly (Allowable Working Stress) kagn153tATIERAUABUNIARIENG W dAARNDENS
LN

3. {iFeuinafieaiunisesnuuulasvquimieusddnu misuseioesls
(Allowable Working Stress) #agn15BATIZRAUADUNTAMIENG B daaRNnlaae1
Uaense

3. NMseaNWUUlATIESNa

NUADUNSALESULMAN

a

1.6 auﬁmmim’mL%’ﬂf-aLﬁmﬁumiaaﬂLLUUIﬂiqa%fNﬁuﬂauﬂ’%mLa%MLwﬁﬂ
9E19QNABY

2. QL‘%BuﬁﬁﬂwmzmuﬂmﬁEnf'fumiaaﬂLLUUIﬂiﬂa%ﬁaﬁumaun%ma’%mmﬁﬂ
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3. fsuilionmfifeafuniseenuuulassassiiununinaSumanliedng

Jasany
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a

1.6 wﬁmmimmLfﬁﬂ,ﬁ]LﬁaaﬁumiaaﬂLLUUIm@a%ﬁaﬁ'uimmaun%ma’%mmﬁﬂ
9E19YNADY

2. fiBouiivinuznszuiunsifeiumseenuuulassaiistulareuniniaduman
9E19YNADY

3. QﬁwﬁLf\mﬂaLﬁ'znﬁ’umiaaﬂLLUUImina%fNﬁuimauﬂ%'mLeﬁmmﬁﬂlﬁa&J"m
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1.6 ManusnwyuTiuud
1.7 fuildlusupsunia
1.8 nyefildlurunounin
1.9 auantAfiFesnsvosfiunaznaglununeaiig
1.10 widnildiasulununounin
111 thifldnanlusuneunin
1.12 aswniinauinlununsunin
1.13 NMSNLAYIEEELIaUNT0ARUUED

1.14 ngufuazumnildlunisesniuy

2. d19zdARY
uneassludeiuil lihenlueasumaesidng wioeiasiingsszieinge unuasnanladminbesu
rounsallldliias vumeunindeldindudwiirassdegimivedlan lngnsthdiunausinagaaneafuwdam

adluuuuraeguIene auiidunuinishildedneie g Wewdsudiianuamsalunmssuiminlauinung

3. AUTTANANTEEUS
1.
2.
3.

)}

b

all

gufinnuianudilafedtuanuiidesiuietiununsuninesuman

v oA

&Juﬁﬁﬂmﬂizmumslﬁmﬁummilﬁawummﬁmmﬂauﬂ%ma%umﬁﬂ

D

b

all

)}

b

eXNe X e
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guTllanARNEITUNUABUNIALESUMANTIQNADINULINTTIUN Y NMTOIAINTTUOEWYNADI

4. f13En1siTeus
4.1 93AUTTNBUVBIABUNTA
AouNIRUsENaUMEdIUNaY 2 dilng)q Ao YuTwudwaduas Jaquaunas
1.YuBiudinad (Cement Paste) Aodiunavasufiuud 1 uazenna nelmAnufAsemaad vilv

FuudmadiinaautAdudunzuiuiviaouanld  JulwudesBunededsmndilussezusn  uaveeey  ia



) s

soiflesiulusgnseniunu %uasﬁuamammé’au mm%uuasqmmﬁﬁmmxau Buudinasiaiiuloziinari
Tireuninfusndaldsn aoundafifitdmduseiiu Sudufesdonlifuudnadidaudumaiiimnzay vio
Benifisnsdmveniviefiuudfianyan (Water Cement Ratio: W/C Ratio)

2.7a0HaNRRe (Aggregates) liun JanuauneuLarTanratazden  Taanauvie1u vunefsiiunse nn
vidoYaguauiifnsuunzunsatounmsgues 4 dufagnauazdon mnefmse vieTanuauiisouinunzungs

TOULIATTIUUDS 4 UAZANUUAZUNTITOUNINTTIUUBS 200 WUAA9Y VosTaananglia1nn1sed 1.1

4.2 AuANUAYDIABUNTA
WINTFINVBsEINANIMINTINAI UM TEmAlNg (am.) ladnihnsmdmiusSeuiisuaimassald augd
7l 1.1 lnefndssavesasundamaaeuldlasliuuundogunsinssuen @ 15 x 30 o, AANIATHIU ASTM-C192
VEOUUUNERIUNSIQAUIATIUIA 15 x 15 x 15 ¥4, AUAASFIY BS 1881 : PART 3 vinisvaaeuiiony 3 Ju, 7
Fuwaz 28 Ju Ingvhludmadeusiouuundesunssgnuiad Ausssailiasdaganimaaousiouuuvaosy
nInszUanUIzuIn 12-15%

Alugdadaveuresnaunsn (Modulus of Concrete; Ec) LUAIUNE LS IPUNIUYDILT IS AT UAINLIELTINNS
MAGYBINDUNTA FamsgIuveaNIANImnsIuanuLisUsEAlng  (an) Amusdivedlugdadanguves
ADUNIN Sl

Ec = wl.5x 4,270
= 15,210 (hn./®95.94.)
lo w = mheiminvesaouninlneUszin 2,323 - 2,400 Nn./aU,
fc

= MELIBnUTERETRIRUNTATIRNY 28 Tu

4.3 Yszinvvasyuduudvainuaud
AIULIRNSHIUTDIANIALVINADU TR DLW (American Society for Testing Materials; ASTM.) lawua
Ussinnvesfuiuuduesauaudld 4 Ussinnde

1. Yudsdiesauaud st C-150 Uszianil 1 e 5
2. Yududvasauaudineinia sia C-175
3. YuBludvasauausangs sva C-205
4. Yuudvesauaunveglyay sva C-340

TuiidagndndereasiBonansyuiiuudvoiauaud sWa 150 Ysziand 1 fs 5 wirdu dau

Yugmuduiindu dndnwaslaiseuieanBeahinaeuninmalulad dely

4.4 Fuil#lusuasunin
fuililunueassdulfinmnmsssdafiuangan Sasdosimsdmamssdinendedeuifuiuiu
yinfuyu (Lime Stone) violil ilesnifuiuiifieminngesldlunuaounin vimnduiweduumulunsh
wilesiiu vinnssednfiusenuudidndoainginiesdeniiu (a) gaiivis fufifouindnnii 8 91 agiunzunss
soulunuuiiuiigesnaniaiesdesiivilsluginiesdosyniiaeuazyaiiany tievinnsgosiiulidnasdnauld
WA 27, 1% 7, 17, %7, 167, 3/8”, Fuindn, Aungn wasfiudu Mo dwdiundldldvuinnufidesnish

nduludiniesgaslnidnass Aunaznsglagmluasiuimidnussuia 1,400-1,600 Nn/aUa. wagdA1nIu



|

f98z (Specific Gravity) Uszanas 2.4-2.9 vuevesiuiildlununeaiwhluidondy fiuaes nunediudid
VINTENIN 17-27
4.5 nseildlununsunin

sedutaniflilunudeasislivarsyssan wu navlurounin USussduiiuiu Uuiuiidaany nauyu
rodguavanunth Tinayludsuden Tinaulusunnues iy Aude fude udu nefldilunuieaiislaeily
wfivnadingzwing 0.075 - 2 wu. dwidnifesgluanimuisagminyszana 1,400-1,650 nn./au. uaz 1,800
2,000 nn/au. Weegluanmiden
4.6 AnsuATidasMsvasiiulaznelusuirnssunaaine

Wesnniiuwagnsng (e1a5und1 Januasiu viseTannauaas) ddnsidiuds 3 Tu 4 duvesdsung

q
I3 i

AeunIanilaviing uazfusiifanuannsiduiagivldiefng d1usaannsasivasudausnianlidl
AnaudRfigniead semhlinuneatiaiug vinnmaw uazeareliAnauldvasnsild

1. anuazen (Clean)

2. Myvuinewazneunu (Transport & Storage)

3. Iﬂ%%uﬂmﬁmlmgﬁﬁjm (Maximum Size of Aggregate)

4.Aundannss (Strength)

5. ANUAUVNUABLIINTZLNNLAZ NS EUAE (Impact & Abrasion Resistance)

6. AuAFIioUfATewAl (Chemical Stability)

7. 3UTuazanwgid (Particle Shape & Surface Texture)

8. AuaAVALYRIUIAYTodUARE (Gradation)

9. migm%muazmm%uﬁﬁ? (Moisture & Absorption)

10. ANUEWINNE (Specific Gravity)

4.7 wuamanstasiumsuszausunmedissainnisieu
fuwaRnndndidayeg 3 Usznnse
1. myvestuiinuvmrseuvasiinelnifndunse
2. m3ﬂaaﬁu17iwmwum§aﬁﬂaiwLﬁmé’umwmqﬂu wag

3. mytesiundyanailineives

4.8 wanilfiasulusunaunin
I v o a a I ' v a
wiandungluuAsunIAESUMan wueenle 2 vilnfe
1 dnvdunay (Round Bars; RB)
FNUNINTZIY HaN. 20-2559 AMvunlinanidunauituamnmi SR 24 Jsnefiananidedinndge
ALY 2,600 NAL/MS.BY. VUIAVBUMANTIAILA & 6 1x. B8 @ 25 Uy, AIUANUEININIFIUAD 10 LUAST UA

£%

frpan1senuInnIdiauisadalsanuladuniee

2. .wéndadey (Deformed Bars; DB)



A a 2 A & 9 v v o | 2 v v

Wennivewvanidnwaululdes) Adtedey Fa38n71 1naNTedoy AUNINTFIY NaN. 24-2559
fvunlimandedesfitununimmaisdu 1y SD30, SDA0, SD50 & SD30 Muedawanfidesdiidegaasinlaii
191 3,000 NN./A3. 93 Y50 SDA0 Mnedumanfisediidagaasinladindy 4,000 nn./m3.90. VWIAVBRAANTAIUA

@12 3. H9 J 40 .

AlugdaBavguraman (Modulus of Elasticity; Es)
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AINLIRNTFIUTRY FEW. 01007-19 Mnuprvilewsiieaslivesneuninlinall
WaTuusewin
- MNBUIIBANE fc = 0.45 fc’

- MU TIAITRIFIUTINKAEMUNeABUNTAAIU fc = 0.42+/TC'

Y @ o

MuNYNIEMTHAIUALEIAT atufl 6 dlifinanageuanmieauiidefiold Afwuslildamiieused
voulivesnaunInlined

- UNBLIVAVOINBUNIAAIU  fc = 0.333 fc’ waliiiu 60 NA./AT.94.

- MNYLSISRVRIABUNSAWESIWAN fc = 0.375 fo' walsdiiu 65 Aan/ms.a.

2. wiheussfivauliveundniasy (fs)

AIUNYNTENTHNAIUANBIAS atuil 6 WAZNINSZIU 38N, 01007-19 fuuplildamsusdiveulive
widnuasulswsd

- yhawssneaulvdmsumaniasy (fs) Wialasaasnasunsans

'
= [

- wiAnidunay Aimdsnann fy = faus 2,400 nn./mT.94.
fs = lalifin 1,200 Nn./A5.%4.

[

- mantess fidmdmann fy = 2,400 — 3,500 NN./013.231.
fs = 0.5 fy ualaiiy = 1,500 NN./AT.T4.

3. nulussdeufiveuli (v)
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Milgusiougedn (v) Miiaduiuesfeins awinduiisses d vieainveuisesiu laeldgnsluns
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v

mhonsudauiuanly (vo) dnsusssaiaseounss veuliminmiiowsudeulaliiiu dadl

v, = 0.294/fC' (nn./m5.2031.)
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ua

¥
v a
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- ASELMANUY =

. 2.29 \Jfc'
D

wefadliiu 25 Nn./ng.959.

3.23 \fc'

- widndudldlomanuy = == usdadliiiu 35 AN/M5.0.
D

4.2 MIAATIZAAIUABUNIAAIBNUYDaERAN

1. MIAMIUMILULILAI U UTBIAUABUNIALESLIAN UL TIReEaied Tiasangun 2.2 woRnssy
NSAUNULILIUARR

AIATIUITAUILUILNUEZAY (NTAAIU AFD. SULTIRIDE19AYI)

v

ANIATLIVIFL AU LILNUASIAUARD N1TALIMMIAT k Tl Tnetisansnsvnlasadl
ASN 1 : Wensiuan fc, fs

fc
4 fc.E f
NNFUN 2.2 (3) Ze o fS—EC = % = nf—C ........................ )
&g /Es s.Ec S
mﬂgﬂﬁ 2.2 (p) B K K i, 2

k fc
NEUNT (2) = (1) —— S N/ s (3)
1-k fs
1
k= N e (4)
1+ 5
n.fc
nseii 2 ; dlensiuen n, p
mﬂg‘uﬁ 22() e T=C
fs.As = Yo fcbkd ., (5)

wae  Ms = T.jd = fs.As.jd

As

fs.jd
Wi Mc = Cjd = % fcbkdjd = % fckjbd’

deold R =1 fokj

Mc = Rbd



P o a AS o ° i
Wensudesazvounaniasy p = o e As = p.b.d i luunualuauns (5)

fs.p.b.d = ¥ fcb.kd

f YV febkd  fok
S = -_—

p.bd 2p
5_k
fc  2p
k n(l-k)
N&@uNs (3) — = —
2p k

Sok= 20+ (D) NP (6)

SUEMIUAIBENN 2.1, 2.2 way 2.3 Tidnla

2. MMl LMUﬁﬁWUWWU‘U@Qﬂ’W‘UﬂE}uﬂ%MLﬁ%umgﬂ%{Uﬁﬂ LIIAIUAZLIITR

ATANUIUMIAENLETUSULTIA (AS”)

M, = % fckjbd” = Rbd = As, fsjd

M, = As’fs’ (d — d’) = As,.fs (d - d”)

M
ASl = _1
fs.j.d
MZ
uag As,= —2—
fs.(d - d)
. dy a Y v I a o = g
< WUNKRUIRNALURANLATUIULIIANVNNUA As = As; + As,
Ml MZ

= +
fejd  fs.(d-d)

@

dwsunsuwaniuiinidanndnasuiunsidn  faafia1sannnsaunaTeLIInal

G =T,
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As’fs’ = As,.fs

Tutdarainiu mhsusslumanasduliamaiussozuwinnuasiiiu Tufe

s _ d-kd
fs' kd - d'
du
] k_i
oo Ml o d
d-kd 1-k

AIULIATHIUYEL Fan. Mnunbimenss fs” fandu 2 whwesmbeussiidunaldannngefdaiatin

dl

fs’ = 2.fs —4d
1-k

wnuAl fs’ adluaunisauna  As’fs’ = As,fs

k9

2As'.fs —i = As,.fs

As, .fs| 1-k

2As' = —— —d

fs |, .2

d

As’:iA2 1-;

2 k-2

d
Yo 1] 1-k

ol K = = - |, As' = kAs,
9 d
k_i
d

ANSATUIUMIA WAL UILNUALLAY (NTUATY AAD. SUNILTIAILATLSION)

ANIATUIIVIFL AU LILNUALLAUARD N13ALIMMIAT k Tl Tnafiisansnzvimnle sadl
ASAIN 1 : Wansuan n, fs wag fc awnsam k laannaunsi (4)

ASAIN 2 : Wansiua As, As’, b wag d



mnaumsama‘wudw LLiﬂgﬂﬂgﬂMNﬂ = LLiﬂaﬂﬁ’jﬁﬁllﬂ
Cl+C2 =T1+T2
Yo fchb.kd + As’fs” = As, fs + As, fs
Yofcbkd + As'fs” = As fs (7)

ﬁ]’]ﬂﬂ'ﬁ%Lﬂi’]%‘i}‘i‘lfi‘l‘l"mLLNﬂ?’igﬂﬁﬂﬁ’maﬂﬂauﬂ%ﬂLLa%mgﬂLﬁ%QJ azla

g dokd) -k

fs = n. nfc ——= ... (8)
(kd) (k)
way fs’ = 2fs. kd-d) 9)
(d - kd)
wnue (8) adlu (9) ale fs’ = 2n.fc. (kd - d) (10)
(kd)
MNAT p = As As = pbd (11)
p VIR pbd
Lay p’ As L As’ "bd (12)
¥ = — A =p’bd
p bd p

g (10), (11), (12) Wwnuaasly (7)

NaAUNT (13) Mnaeadie fobd waranmasanie 2k awla

(k : dlj
1-k
K+ 4np'de = 2npd%
2 d
k®+2nk(p +2p) = 2n [p - Zp(aﬂ

k®+2nk(p + 2p") + n*(p + 2p)° = Zn[p - Zp(%ﬂ +n*(p + 2p)°

[k+n(+2p)] = Zn{p - Zp(%ﬂ +n*(p +2p)°
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k+n(p+2p) = Zr{p + Zp(%ﬂ +n*(p + 2p)*

k= [2n|p+ % +n’(p+2p)° -nE+2p) o (14)
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- nsdh@uiiulseanu Tndls fiuauy vieiulafitinisdendunn msifiueamundnetiaiion 1.5 .
- wianEsudesivunaliidnnin @ 6w
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