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Investigation of Load Carrying Capacity of Externally Prestressed Concrete Frame
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Abstract

Prestressed concrete is a widely used in various construction
projects such as buildings, underground structures, offshore
structures, power plants, and bridges. The use of prestressed
concrete as building components

comprises  prestressed

concrete beams, slabs, and even truss structures. The
application of prestressed concrete in frame structures is not
well-known due to complexity and difficulties in design and

construction. This study investigates the use of prestressed

concrete in a frame structure on its behavior and determines
whether its safety remains within acceptable limits. A case study
is used as an example and modeled using the structural analysis
program SAP2000. Results are analyzed at several stages: Load
balancing, transfer, service, and ultimate stages. In order to
balance half of given live load, effective prestressing in tendons
should be 1124 MPa (0.60f,,). However, tensile stresses occur in
some parts of concrete at transfer and service stages. Therefore,

rebars are needed to resist these tensions.

Keywords: externally prestressed concrete, prestressed concrete

frame, investigation of load carrying capacity
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5U# 18 misusslupaunin Nan1izldnu venisdnumidnussnnasgluuui 3 (ASawan)
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M1319N 5 GHLL‘MUQVI‘WU'JEJLLNGNLﬂuﬂ’]w&l'ﬂﬂﬂ,ﬁua&iLLi\‘iGN‘VIL‘MﬁﬂLaﬁJiUlﬂ

s
T o - o Ads (MN)
2 AN TIALAU ARTUUY
YUY . o (f;= 0.50
3.67 MPa NUINA )
7
(MN) g
o Uanesugneus vy 2.09 3.06
PF 55 = ' o a
O o ANNANNYINUILIUNIAN 1.04 1.53
L v a a
o UaNgATUIIUIIUNIVU 1.02 3.06
PF5-5 | o Uangdudngusiiaiiauu 0.93 3.06
(R) o Uangiuvusnaiiauu 1.27 3.06
o Uanesugneus vy 0.89 1.53
PF6-6 | o Aananswasudiaiingns 1.04 1.53
o YanemuyusnaRauu 1.76 1.53
PF9-9 | e Uangauansusiniafinniugneg 0.85 2.30
(R) o UaNgiUULUSIURIAILYN 0.93 2.30

13197 5 waneruntsuumlsalugud 17 uag 18 Miiantieuse
AUAUAITAINUA 1A8ALANITOAIUINLIIATLAATUUUNTNAR LA
Tagiladins1ehianmsei 5 1 maniaSuan A IS ULIRaRIe

gnuImnddaniniasuiesnuuuliaunsasessuuseiaiioz

v
a = v

Waduuuntdalasianun eniuisansaliferfefvaiosiuain
UShaluuwesdudiu PF 6-6 waniaiusunthoussianiu 0.5 f,
X d a ' o A a X a a
wenandidlefinsamiisussdaiiiatulureuninlugui 17
uay 18 Wisudumiisussoaiiveliiinlunsuninfe 0.60 fc so

21.0 MPa wulsifidundlaaefiviieunsedaiiu 21.0 MPa

6.4 MsIATgaminysTYNaTIULUT 4

s a

nsiasIEnazAnneld Umtinussnnesn + dantinussynasi

Wiafn + Umtinussnnas uazussluadn (Prestress) fildannaniog

wiwsdluain lnedadminussynasTed fiugs suuiudiu 2L, 2R,

5L wag 5R wihtlu dandlugui 19

248
|

C15L
C15R

3UR 19 msdmhmiinussmnassuuuudl 4 fian1aglday

U 20 Mmsideguiianiglden veansdemhminussmnasgluuud 4

A o a < ' = o a & N o )

Wevihmslnseimmieussisiintulupsuniadslugui 21
Weununiieuseasiiseuliiinluneuninfe 0.62vfc nie 3.67
MPa 10 f7c Winfiu 35 MPa WU iaunusiiniisusshaiy 3.67

MPa iavun 6 90 lneuanslinanisned 6

961
PF 2-2
[
-7.24 -0.55
271 6
PF 8-8 PF 9-9
-3.06 -3.37 e K =
5.22

55 ;531 +9.35 *3 2,86

o ‘ PF 5-5 ' ‘ PF 6-6 ’
55
k—s,sa *5'79‘ L_g 44 kf:) 87 +1,74‘

N

Notation (uing : MPa)

Compressive stress : -
Tensile stress : +

JUN 21 wiheusdlumounin Nan1agldny vessdmiminussnassuuuud 4
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2
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v ow s o Talfilanud
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uan
o Uangiuaausuinuge 0.47 2.30 5820
PF 9-9 . I 15806 5491 19640
o UamuMmuuuUSIMRIA LN 0.55 2.30 PF2-2(L)
o N 4 da “ a bl 9820
A15°99 6 wanssiuntsuansulugul 21 Mifembeussfaiu PF3-3 U 7304 9820
ANARIMUA InggaINsaAIUIMLSIRAnTuULnTNdale Tneie 1962
R p 4w e e ey . PFa-4(L) 1652 1652 5928
ATIENIINA5199 6 S1UUABNESUNIATUIUSULSIRIRBILHUIN
o \ P o o o A4 o X 7856
nnsundsmanasuiiesnuuuliaunsasesfunsiiaziinduuy PF5-5(L) 14321 3307 15712
MNAR AN TaidTanud 2856
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usInnIsaziasamiiouduluiite 6.1 lnsagldnanisiase
. 11784
nlusunsudsuandlugui 23 PF9-9 (R) 11032 9892 17sd

909%-

€508
+3453

31]17; 22 Bending Moment Diagram fiannizUsedy (e KN/m?)

Tun1sesremeuduaiunsazdulusuasunindnuse lngay
#599a0UNUTU B NLESUSUTUIUAGANFDINIT INNT1TOBNKUY
TPgRANTUNTELATURNILIMANSULTIRY (Single Reinforcement)

& a 3 £ = < o o
7158 NISLASULNA NTULSIAILAZINA NS ULSID A (Double
Reinforcement) [6] wa1u 1 US suLi sunusmd nvasuluiuy

lnssasslugun 3 fldesnuuulineuud Tneuanslinanisned 7

nu1eLe: 1 9991nN153ATIeinuIndudiululassadiedaniy
aunnsiu Jeiliniseenuuuvinuaiudiuilafiod sniugudiu

PF7-7, PF8-8 way PF9-9

A5199 7 wansnisiSeuisulsunandniilaainnisesnuuu
AUUSuananauL Uy 93nu3 v ndudruliusunaindniasusy
TUUAFAMLLUUINNNIMENES U daenis wasiileaneluanig

Uszdy
8. asuNanIsAnen

nnsinvuiiensivaeuauvasnssvedasadislaseouds
ABUNTATAKTY 21NTATINITOIANSISBUANSAIAINSAluNNINen S
Areslsen Tngadrsuuudnassulusunsuimsisilassadne SAP2000
wazinsiieseilassadsluanigsneg agunalddsdl
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nsgadeussiand Tnglindnnisves Load-Balancing dandsan
ymsieneilulusunsiieseilasaiiainuinlarussluain
M usanindu 1124 wasdraata isaadulszuna 60

Wosidus 10371895 ULsRwetaIngauLse (Tensile Strength, fou)
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