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##4374210025 : MAJOR ARCHITECTURE

KEY WORD : PRECAST CONCRETE / HOUSING / CONSTRUCTION
SUKRIT ANANTACHAIYONG : A COMPARATIVE STUDY OF HOUSING CONSTRUCTION BETWEEN A
PRECAST CONCRETE éTRUCTURAL FRAME SYSTEM AND CONVENTIONAL SYSTEM . A CASE-STUDY AT
KUNALAI HOUSING ESTATE, BANGKHUNTIAN. THESISADVISOR : ASSOC.PROF. CHAWALIT NITAYA,
D.ARCH. THESISCOADVISOR : TRIRAT JAR-UTAT,M.ARCH., 234 pp. ISBN 974-17-326/-8

A building with a precast concrete structurat frame is a kind of s't_ructure the loads of which are transferred to
the beams and then passed on to the columns and foundations. In this construction system, importance is placed on
precast structure columns, beams, and floor planks as well as prefabricated walls that do not carry loads.

At present, precast concrete structural frames have been used in the construction of many housing estates.
Prefabricated columns, beams, floors and walls are ordered from factories and assembled as designed in a house
plan. Project managers say that they can reduce their workload, cut costs and work faster comparéd with the prac(ice.
of conventional method of house building. .

This research is a comparative study of housing construction between a pre-cast concrete structural frame
systern and a conventional system, with emphasis on building techniques, problems in construction, as well as their
advantages and drawbacks. It also compares the costs and the length of time used in construction when purchasing
pre-cast concrete structure frames form factories instead of beams and columns fabricated on the site. The samples
used in this study were two — storey, single houses with a living space of 170 square melres in the Kunalai Housing
Estate in Bangkhuntian, where two systems of housing construction were adopted. To gather information for 'lhi_s study,
the researcher used observation technigues, recorded information. interviews, photographs of the houses, taken at
every phase of construction, from the beginning until the completion of work.

It was discovered that the average cost of a living area of a conventionally - built house was 7,631 baht per
square metre. As for a house built with pre-cast concrete structure frame syé!em, the cost was 7,255 baht per square
metre. Therefore, the total cost could be reduced by 72,287 baht or 5.54 percent. However, if the pre-cast concrete
structure frames were purchased item by item from factories and used instead of concrete structure frames fabricated .
on the site, the building cast could be reduced by 66,212 baht or 14.22 percent of the cost for structure frames. In
addition, there were advantages regarding the time spent in designing and installation, It took 138 days to complete a
house built in a conventional way while, for a house built with pre-cast concrete structure frames, it took only 122 days
-16 days or 11.52 percent less in total construction time.

The problems arising from the use of pre-cast structure frames could be divided into three types, namely,
problems concerning the design, production and installation techniques. This was because the prefabricated frames
had to be adapted before being used to ‘build houses conventionaily designed for a housing project. Besides, there
were probiems of using pre-cast concrete -structure frames in a _cqnventiona! construction ‘system and a lack of
understanrding on the parnt of sub-contractors which might make the later structure expansion cf & certain part of a
building dangerous. - : -

it can be concluded that purchased pre-cast concrete structure frames from factories can move efficiently -
be used in the construction of two — storey, single houses in a housing estate project instead of the structure frames
fabriéated on the site becaus-e they are less expensive and need less construction time. However, it is necessary to

study and understand their building techniques before using them in general construction.
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YoMNUATINIVIU PRECAST CONCRETE

(Exposed Concrete or Finished with Title of Finished With Granite)

Y o g . ¥ o v o o
detmuaiaqlinundamisduiogl

1.1) ABUASA

o . o
1.2) Inaniasy

1.3) psziiioe

1.4) UNSUA

o

1.5) ToRgAs 00D

nounsai l¥dmSundamisduSagy sxdeadifidedaliesndt 300 ksc. ey
o Y Ao o o XY ' v & P 1
28 Yu uazazdedifdeda livfoonit 150 kse. Tusnsauuadouiioury
1T
manidunau SR 24 (Fy = 2400 ksc.)
mandodey SD 30 (Fy = 3000 ksc.)
o -~
manaznse (WIREMEH) (Fy = 5500 ksc)
a1 4 Ay o Py ' o v
YR 45X95 mm. GRADE A U584annd1unasnsziijoe a1 Tolerance ooyl
s v Y A 9.0 A A o o £
+ 0.5 mm. Meeuniangen nsziowdos bilnmsslindl madvensaies
d a o < o {
douiludiferiu wielndifveMunniiga A2wnu17.30 mm.
AnuMuIvesiuunsila bifesnd 25 mm. vwanazeddulawguoy
< £ o Yoy
nanilad yazdosusognvndnmugind

o

mqqmaﬂﬁamwsnmmsxﬂu POLYURETHANE

el éqmaadamﬂiuammﬂu ACRYLIC
Vv

Tnsdoavaoyl@nindumudindnou

1 aw A = a
mwnﬂﬂnﬁﬂammaaumaﬂ}?ﬂummaﬂ

2.1) (IUUNADAOUNTH

2.1.1 pwioudosveaiumdn + 3 mm.
2.1.2 seduvoeiLUIdD +3 mm.
2.1.3 A4 +3mm.
2.1.4 auniie +3 mm.
2.1.5 1 UNZLON +3 mm,
2.1.6 mmﬂm?’f'umzmmuﬁdwﬁu ' +3 mm.
2.1.7 szauvesnvutie . +£3mm.
2.1.8 fumiswessudutaiang | +3 mm.
2.1.9 AN VDULHY +1 mm.
2.2) wilsduSag
2.2.1 Aue +4 mm.
2.2.2 anunie + 4 mm.
2.2.3 idunzioayy £ 4 mm.

2.2.4 aNuNiI

+ 3 mm., -2 mm.
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2.2.5 Fumisduduiaai +3 mm.
2.2.6 myla +3 mm.
2.2.7 MU _ L/1000 mm,
2.2.8 msﬁégﬂ | ' + 3 mm.
2.2.9 AU INVOULINY (*?ﬂﬁmmﬂm) 2 mm.
2.2.10 anuissyves _ - 3mm.
2211 dumissouila +3 mm.

3. szuumIkaanisduiogl
3.1 PRECAST CONCRETE WITH TILE

3.2

3.1.1
3.1.2

3.1.5 .

- . Lo
- wisduSegilisdesgontaniasumeinlsenu

& 2 < v ¥ = 4 o o o Vv Yo A g o
nsziievazdoegnismzdadisnauniavewiumivd s Trense Ml Tanduiudm
gatlszau

<2 t d’ S 9 t Y ] o .
L!SQEJﬂiﬂWZﬁ$?§'JNﬂSZlUﬂ\iLmzﬂﬂuﬂiﬂﬂﬂ\IvlJJu?)Uﬂ’J'I 10 au/misuuuag (Direct

Tension) N YABUNTA 28 FU
o o 1 L = ¥ J ¥ ¥ a o o e
asmanasuaslunuumnaes FaSvamunsaiioauda sxdeensei Tnessilnsyiall
S s A e : o a =
Tnsudiosgnnsenunszifioususiueen lleini BmiamdniaSussdosligniumyuls
Idamminaeunsaduaiuin
ot - T =) A{' a a Y v kY o aq ¢
msmpeuninadluntunde HdinsuiivwnzmanaSuialiuds wwdosse il
4 A & A A y o ' da yy
nsuiloanSemanaSunnousen llandmmisnga 13
L] @ o o Y A < Py ‘o ooy W a
udumisduse31 sedosdinommut sasmrmndwsufivens shld higdudnnndu'ly
wwunszilieaganou nisuaninysizsnindeuouHume

» '3
saqswiwﬁsznﬁwmammu sgdetiszosvian a fu Taslianunaeinaey ldify +

a4 a 4 4 & &
0.5 mm. LUaZHHIADUNTADUNISILBIATIHUIVOIANIUNUIVOINTSIU DY

PRECAST CONCRETE WITH GRANITE

3.2.1
3.22

%28

3.24

3.2.5

3.2.6

«“ o . a o o ; I:
wilvduFegriezdesgandndnIaviaduanialsany
Adundavesiuunsiinazdsegnmaie Epoxy inedleetunisduveni mequiudu

P4 + A =Y I =3 3 Y ~ =Y )
MIBAINIZIZN IHUALINT A AunBunInIzAoa 1y Shear Connector ¥1in. Slaniess
. [ o a R a A 9 [ [ =Y
Steel - Spring Type suidur1gudnate 4 mm. vaiduglaiSdafaidumdumuiu
320119904 Shear Connector Tiifiu 0.60 mins A1
« =3 o o b £y ¥ a A @ oA A A ¥ =g
manasnounsamisduIegll Mwdensuninaaduiuunsila lnonse e Idnistamniy
Al Teod nazlifi Tuse niedoeinszuhamuiuunsilnfuasunia

v o o o v ~ =4 P a 1 ' o o

prumiaduTglesdosdinnumny uazanuudwsafissws Ml ldususunmfiulil
v A ' A " ' )

uHuAUnganey niouaniNunzsnnfoud i

SeeszninuRuinunIinzdetissuevauni q i Taolianunatanaeu 18 by

Y EY r = ] ] o
0.5 mm. UNSNBIYANIY Polyurethane AOUNTTINADUNIAYADUNUAUT
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ERECTION ALIGNMENT
1. Precast concrete wall panel

a) Panel alignment (in plane and out of plane} +3tcxb5mm.

b) Vertical joint width (in plane of panel) +5t0+8mm.
c) Horizontal joint width (panel level) +31t0+5mm.

2. Fastener, anchors and inserts embedded in the concrete building structure
a) Horizontal level ' . +=10to+20mm.

b) Position (parallel to plane and out of plane of panel  + 10to + 20 mm.

TOLERANCE FOR CAST — IN — PLACE CONCRETE
Shail be as specified in the structural specification. In case of no structural specification were appliec, the

following guide line may be follewed (EIT Guide Specification)

a) Horizontal alignment £ 20 mm. In 10 m.
b) Eleyation +15mm. In 10 m.
¢) Deviation of edge of building + 10 mm. '
d) Section of Column, Beam, Siab of Wall + 10 mm.- 5 mm.

POSITION TOLERANCE FOR CAST — IN —ITEMS (P C })

Measurement form datum line lacation as shown on the approved erection drawings :

Welded plate + 25 mm.
Inserts £13 mm.
Handing devices : + 76 mm.

Reniforcing steel and welded wire fabric + 6 mm. Where position has structural
implications of affects concrete cover,

Otherwise ¥13 mm.

Tendons 2 mm.

Flashing reglets + 6 mm.

Flashing reglets, at edge of panel + 3 mm.

Reglets for glazing gaskets +2 mm.

Groove width for glazing gaskets +2mm.

Electrical outlets, hose bibs, ect. + 13 mm.

Openings and blockouts + 6 mm.

Some types of window and equipment frames require ”
Openning more accurately placed, and Wﬂen this in the '

Ease, the minimum practical tolerance is +3 mm.

Haunches - + 6 mm.



mssnanuvaiulagssuunaasedniagUmaunssluiiaqaiy

“1dsmanuasnausniseiundeanunan

- AREUETELL

Wi NNEME
(Precast System)

1.1 {Asa181-ATU (Skeletal-Beam-Column -#n-anu vasdEaan T sznauTasdaniatesilaanuinan iy sniasy, PMEANUAIETE
Element) o, nunafianu

udFagulnlud

-wilinadg-anuyuLing
1.2 ule¥unsadnTagy (Bearing Wall & Slab Janafalildien-au uau N3 ginAniiad an,
panels) ' -utlummi‘uuNuﬂ:ﬁuwdﬂa’wﬁamnimam u.nafand (ne) an. @nfianng

-ifRnG e lifosn)u danueanlild
anutlszg wieig, et ianlssnela luds

Arznautanesiednsadeaiiaamnitau W st §ana insuRunsTL

uAndunaing an.
LABUNTARIIT AN,
u.wila an.

unaete e Wudided

11097 AausnFAdu Faifiu an,

1.3 TAsalan-AU-il4 (Skeletal Beam-

Column,Slab and Wall Elements)

- Fupu, fussnfdeuniiuiousy usadrdaannisauinnlssnasin
Aanmén Faosndou vlesniasu

- ulinduulideseuyu daueantd

- nuirzguthsng iﬁmr%qmwmﬁmKNmLﬁummfi'nuﬁdﬁuuumﬁwﬁﬁ
NIt

- wduRudndequia Aadudamiimineu

U.3mou an.

LLAADU an,
LwEMagrasie 4in
11033 1 d dim

1.4 TAaHile-AU T2UL P-TECH (Franed-

Pancle+Slab Elements)

- uduniTeanu uaedndasnntsinu thanlssneuRafdansaiarudenn
- anneundaiinmEnmuiidauri-pudndenfunneug

- udufudrdeplratesdenlunaafadeufamiuian

- wrhdilefnFoulldasanndu davuaenld lilsearan

- aanutlezg-uising viaTaHn edss danlueal

uwiRumaTuiad an.

uwiand aniaRofan.

Gle



1.5 Tanefiu-AU-HiTe ARLAIMILIY AAC
(Autociaved Acrated Concrete)

- WiumeuUntm (ACC) Faiuneuntauunmin
Pusaguazaraeduielligdumdn Qanaunin

fugmitaimztadlfdaniin-wiaatlaifng

- wdufluufendongu Faaunnfindeudnaniuau uideahauiBoudiay
2-3 44. (Skimming Coat)

- whiluanaiupeurdniuGuman uaaddagl

- anfuawin vile a.8.auseu

- mizAnanulszgudiosnelui

- snfvieih-ufen i eusa -

L.AReARATUARTATL Tlsdnd an.

u.’qﬂu_l'a{uﬁm An.

1.6 WAL NAAUATANAAILN AAC

- ﬁﬂammuﬁnﬁﬂuﬁqwuﬂﬂﬂﬁ’u 2-3 N3, (Skimming Coat)

- wluieoundmistumAnmeRaiuunediun

- wufu-pueauinunidiumin viangfag

- liflian _ '

- Hodevlifianenunlszg - i uiarzdaieliiin-ugentiiinvadssh
Tt

u.AreRnmauaniadu IUsdnd an.

wlilefufien an,

2. wuunsarauniadniaglutieu (Cast-

Insitn Formwork System)

AntuzsEL

@

(AT

weivn

2.1 uwuuseagiiilan viiadaset (Aluminium-

Piece,Alloy-Plece)

Aanafidusziy Bearing-Wall Hian-lsanu vhanAaudriastg
oot Fudneyulu 3-10 .

- mgﬁumn-ﬁu&umwﬁwmu

rznaugmnuuduiag iy winfanmzunssuse-Au masunfaudedu 1
-z 2 tuedu 2 unsduniaawkonu

aviatszt it -k

Hasensnulszg-wiseWraumaeunin

1.l alezinaneg) an,

u.1eddn nauanindu an.

2.2 uLmdn (Steel-Tunnel Form,Steel Form)

. X
- Tassgfradlusruy Bearing-Wall ian-1au anansoyifsa
 udaneaing '
- fashauddeudonsjudildn 3-10 s,

& Lo
- mgmmﬂ—wwnumwﬁwm

11, AL SRR an,
v.yedlve an,

1, 905UR5A an.




Usznauganuudrfaglisdumdndnonzunseluenle-Ru maauninudadu 1

tazdl 2 innilidu 2 uardundannianti

2.3 wuuTWumntne (PU-meah panel)

Tansfraiilussun Bearing-Wall than-au snunsyiiaudsrankne
mgusn-iudusauinn
LLLJquJum'whﬂuﬁmf%ﬁ‘@gﬂmnimqum:nﬂutﬂuumlmzﬁuu&’qﬁuwuw
wméﬁuwﬁwv_é_ 4

fiastlaeuGeumineu

Havian st Wi Tt

Aedananulszp-uiiAwnautoviiunme

R NAUAA5TaR an,

U g Ndansuntamsn an.

o . cwoa . Y v e i) ; & o ' .
A3 ¢ o9 Uszmnd sufidsrnn wnatsiszneuniseusy wangmainimunadasanine §ui 3 w.e. 2536 wmuﬁmsmumeﬁwaimﬂm?ﬁuﬂ%mncj"f“mﬂ

JARA
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Ci

!
!
8-4

- TYPICAL COLUMN FOUNDATION CONNECTIONS

CB-1 CcB-2

A : TY. Lin, Sidney D.Stotesbury., Structural Concepts and Systems for Architects and Engineers.

2™ ed. New York : Van Nostrand Reinhold Company {1998) : 482
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TYPICAL BEAM COLUMN CONNECTIONS

R c T Lin, Sidney D.Stotesbury., Structural Concepts and Systems for Architects and Engineers. .
2" ed. New York : Van Nostrand Reinhold Company (1998) : 481
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CF2

CF4

' CE3

CF5
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CF8

CFS

CF11
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CC2

CC4

CC6

CCH1

CC3

CC5
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CC10

CC12

CC11




Gc1 ' G2

GC4
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GC10

GC12

GC7

| GCg

GC11
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GC18

GC17
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BB2

BB1

BB3-




231. ‘.

T 1 frame Type ([ Deformation ] Shear [ 1 Moment T 1 Axial (”____— )
T TN W-wl M-wi’/8 M-Ph
i’ H/ZITHTWTTT\ H / .
T‘—T S]] -wee ] I
- . _ 'L;nﬁ W/2
i T a. ] o R ] }
W |
N '
| 2 =] 4 |
POST AND BEAM STRUCTURE ’ . | ’ i
e

~M'/L M j

——— R == LI W

el

i i
1 1
- “ t —r -
SIMPLE BENT FRAME \ { =
i 4

THREE-HINGE PORTAL

(T

=

7
~
~

¥
~N
~

h. ! = ST LR
Hr/2 p/2
THREE-HINGE PORTAL =
4 B
f i ’ {

[susnroonipsscans,

TWO-HINGE FRAME

RIGID FTRAKRE

INTERNAL FORCE FLOW FOR BASIC PORTAL FRAME UNITS

IV Walfgang Schueller., The Design of Building Stuctures. New Jersey ; Prentice hall, Upper Sadd_l_ev'

River (1996) : 408



SINGLE SPAN MAXIMUM BENDING
BEAMS MOMENT: M

MAXIMUM BENDING
DEFLECTION: A

” =
~ - L :
wisz gwuz 2

wi
DH}R‘IEZP’
Afs5uus 3w w8
~
wlLr2 wif2 5} 1412

F!\'ﬁ—\'*ﬁ S _&}PW
2wLss w10 b

g ) D@W‘d

T w520
quzo w20
\ o
w4 wis4 Il2/1 2
FEETI LR
wl/4 wl/d w24
WL ML
3EIM2
2MIL 2M/L

—TAB tega? . L]

ztyp

BEK%/L

4EI0L

Swit
-~ 384E1

wlt
8E1

wié’
185€l

wt-‘
3B4EL

pL3
48E1

!
3EI

P
107.3El

P
16281 .

wit
© 153 .4El

W e
30E4 :

1wt
120Ei

wit
418.3&!

wit
964El

wit
120E!

Init
640El

M2
381

M2
6EI

M2
15.6EI

w2
276

FOR CONTINUOUS BEAMS REFER TO FIG. 2.27

River (1996) : 853

MAXIMUM BENDING MOMENTS AND DEFLACTIONS FOR COMMON BEAMS

232

1 : Walfgang Schueller., The Design of Building Stuctures. New Jersey ; Prentice hall, Upper Saddle
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