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TOM TAT

Két cdu san bé tong Ung lyc trudc (ULT) la mot khai niém quen thudc trong nganh xay dung ngay
nay, ing dung roéng réi va hiéu biét vé né hau nhu da hoan thién. Tuy nhién anh hudng ctia n6
|én cot chua dugc quan tdm nhiéu. Bai bdo trinh bay anh hudng cltia ULT tac dung lén cot, khung
trong két cdu bé téng Uing sudt trudc gan lién véi trinh tu hinh thanh két cdu va thai diém cang
cap. Va bang cach md réng cac phuong trinh ca ban trong bé téng ULT dé gidi thich cho su phu
thudc clia ndi lyc vao qua trinh thi céng va cang cap cing duoc trinh bay trong bai bdo. Dong
thdi, gidi thiéu cach mé phong va phan tich phan tir cap trong mé hinh téng thé Etabs (phan tich
phi tuyén theo giai doan thi cong) dé thu dugc két qué phi hap véi trinh tu hinh thanh két cau va
thoi diém céng cép trong thuc hanh thiét ké. Viec mo phong trén mé hinh téng thé ki su xac dinh
anh hudng clia ULT tac dung Ién khéng chi san ma con cét, khung; trong khi dé chiic ndng phan
tich phi tuyén theo giai doan thi cong nham xét dén anh hudng clia trinh tu thi cong, trinh ty cang
cap dén viéc phan phéi noi luc 1én cac tang, cot va khung gan lién véi thuc té thi cong. Cac Uing
xUt bao gobm uén, cét, kéo (nén) clia cot do ULT dé dang thu dugc trudc khi té hop véi cac tai trong
khac khi thiét ké.

Tur khoa: Anh hudng ULT lén cot, mé hinh téng thé ULT trong Etabs, phan tich theo giai doan thi

cong, trinh tu cdng cap, thi cong ULT

MG PAU

Trong két cau bé tong ULT, d€ xac dinh anh hudng
clia ULT lén két cdu T. Y. Lin! da dé xuét phuong
phép tai trong cin béng. Theo phuong phap tai trong
can bang tuong tic cta cap voi bé tong sé thay thé
béng tai trong phan bd déu hudng 1én hodc xudng tuy
thudc vao quy dao cép cung véi luc nén khong déi tac
dung lén bé tong. Tiép theo d6 cac khdi niém momen
s0 cdp M, = Py (1) do 40 léch tam y cia ULT P tai vi
tri bat ky, momen thit cdp (dugc xem xét trong trang
thdi pha hty hay trang thai giéi han I) M. = XR;x;
(2) do phan luc g6i tya tai vi tri bat ky, momen can
bang (dugc xem xét trong trang thdi gidi han st dung
hay trang thai gi6i han II) M, = M. +M,, (3) 1a tong
ctia momen so cdp va thit cdp tai vi tri bat ky dugc
hoan thién bai B.O. Aalami®™ gitp ngusi ky su dé
dang tiép can véi loai két cdu nay. Theo nhu ly thuyét
nay momen cin bing dugc xdc dinh bang cach tic
dung vao hé mét tai trong cin bing cung lyc nén, sau
d6 momen thu cdp dugc xac dinh truc ti€p nho phan
luc g6i do ULT hodc la gian tiép thong qua momen
can bang trit di momen so cdp. Nhiing nghién ctiu
ban d4u nay lam co s& cho nganh bé tong ULT mot
giai phap t6i uu, pham vi ting dung rong trong nganh
xay duyng, dac biét nha nhip 16n, nha cao tdng. Cép

ULT dugc b6 tri trong cac ciu kién ndm ngang nhu
dam, san dé giam ting suit kéo trong bé tong va gidm
d6 vong, ntit cau kién. C4c cdu kién thing ding hau
nhu khéng vi von di n6 da la cac cdu kién chiu nén.
Chinh vi thé m6i quan tdm chinh ctia kj su la anh
hudng ctia cap ULT lén d4m, san con dnh hudng cua
nd lén cot, khung 1a rat it. Ngoai ra, nhiing ly thuyét
nay cht yéu trinh bay anh hudéng ctia ULT lén ddm
san ma anh hudng ctia né 1én cot, khung ciing khong
c6 trong cac tai liéu ly thuyét. Va hau hét cic tiéu
chuén thiét k€ hién hanh trén thé gidi nhu Tiéu chuin
My ACI 318-19°, Tiéu chudn chau Au EN 1992-1-16
hay Tiéu chuén Viét Nam TCVN 5574-2018...ciing
khong dé cap dén anh hudng ctia ULT 1én cot. Nhu
vay, viéc xem xét anh huéng ctia ULT 1én c6t la tuy
thudc vao ngudi ky su thiét ké, thong thudng la bo
qua. Va thong thuong khi thiét ké két cdu ULT tai
trong can bing dugc chon ngugc chiéu va bang (0.8-
1) 14n trong lugng ban than (TLBT) nhu thé momen
do tai can bing cing triét tiéu ti (0.8-1) l4n momen
do TLBT trén ct lic nay hau nhu cft con udn rat it.
Viéc xem xét anh hudng ctia ULT 1én cft mot cach
chinh xac 1a mot tiéu chi rat can thiét.

Nhiing nghién ctiu gan day xem xét dnh hudéng ctia
ULT dén c6t dya trén moi quan hé do cling ngang

Trich dan bai bao nay: Cong P T. Anh huéng cta cap ult tac déng lén cét, khung c6 xét dén trinh tu
thi cong, cang cap. Sci. Tech. Dev. J. - Eng. Tech. 2024; 7(2):2184-2197.
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tuong duong gitia ct va ddm dugc thuc hién bdi
Donghui Cheng va cac cong su® gitip phan phéi mo-
men thit cdp ti ddm sang cot; dong thai ciing chi ra
anh hudng cta trinh tu thi cong va cing cap dén noi
luc trong cot. Tuy nhién, thd nhét sy phan phdi clia
momen can béng lén cdt nhu thé nao khong dugc
nhdc dén, thit hai mot cong thic ly thuyét hay mot
md hinh todn hoc gidi thich r6 anh hudng cua trinh
ty thi cong va cang cap dén noi luc cot chua duge tim
théy hay noi cach khac 1a nhin théy két qua ma chua
thdy nguyén nhan.

Bai bdao lam r6 mdt mo hinh toan hoc xem xét anh
huong ctia ULT 1én cot dua vao cac trang thdi can
béng ctia cot, ddm gan lién hién trang két ciu luc cing
cap; dong thaoi cing trinh bay cach mo hinh va phan
tich phén td cap trén phdn mém Etabs trong thuc
hanh thiét ké.

ANH HUGNG CUA ULT LEN COT

THEO THOI PIEM CANG CAP

Xét khung bé tong nhu Hinh 1 tién hanh cing cép
ULT goi la thoi diém ¢y, phén tich &nh hudng ctia ULT
1én khung dugc thyc hién:

Tai tiét dién c6 vi tri x trén ddm trong Hinh 2
Momen can béng M, la t6ng cia momen do phan lyc
g6i cong v6i momen do d¢ 1éch tdm theo dinh nghia
cta phuong trinh (3) ctia ULT tai vi tri x dugc tim
théy bing cach xét tong momen quanh diém O, lic
nay phuong trinh (3) tré thanh:

IM = Mpy —Mao + Hpr Ly — Hp1 Ly
+Vaox = Varx+ My +Ply| =0

= My = —Ma1 +Mao — HaoLy + Ha1 Ly
—VA2X+VA1X+Py

(4)

trong d6 L; 1a khoang cach tii truc ddm dén chén cot.
Ma1, Hay, Vaila nhiing phai luc tai chan cot dudi tai
thoi diém cang cap t;.

My, Hpp, Vgola nhiing phai luc tai dinh cot trén tai
thoi diém cang cap ¢;.

Néu chi xét dén momen do phan luc géi tya trong
phuong trinh (4) theo dinh nghia momen thd cdp
M, trong phuong trinh (2), lac nay trd thanh:

Msee = —Ma1 +Mpo — Has Ly

5
+Hp1L1 — Varx+Va1x ®)

Tuong ty trang thdi can bang ctia cdt trong Hinh 3
Vi khong ¢6 ULT trén cot nén momen can béng va
momen thi c4p theo cac dinh nghia phuong trinh goc
(3) va (2) tic la phuong trinh (3) va (2) tré nén dong
nhét:

XM =My —Hp1y+M, =0

(6)
= My = —Mu1 +Haiy1

ra] ‘

Hinh 3: Trang théi can bang tai vi triy trén cot

Phuong trinh (6) chi r6 momen udn ctia ULT lén
cOt, nhiing anh hudng khéc bao géom cit, kéo (nén)
ciing thé hién rd qua cdc trang thai cin bang luc khac.
Nhiing anh hudng nay chi phu thu¢c vao phan luc do
ULT tac dunglén g6i, do d6 c6 thé ap dung cho trudng
hop téng quét d6i véi khung bat ky.

Mot thoi diém khéc 1a #, tién hanh cang cip (cot
trén chua hinh thanh, din dén phan luc phia trén
ciing chua hinh thanh) cling dugc thuc hién mot cach
tuong ty, khi d6 cac phan luc sinh ra sé c6 sy khac biét
nhung trang thai can bing trong cac phuong trinh (4)
— (6) van dugc duy tri chi khéc di cac phan luc, luc
nay cac phuong trinh (4) - (6) dugc viét dudi dang:

ZM:MAI *_HAI *Ll
—Var*x+My+Ply| =0 7
= M, = —My x+Hpp L1 + Va1 xx+ Py

Mee = —Mupy x+Hap %Ly +Vag xx (8)

ZM:MAl * —Hy *y—}—M) =0

)
:>My = —My1 *+Hyy *y1

trong d6 M1 %, Ha1 % Va1 * lanhiing phai lyc tai chan
cOt dudi tai thoi diém cang cap #,.

Vi du: Xdc dinh momen cén bing, momen thit cip
tac dung khung Hinh 1 (thoi diém #1) c6 cac thong s6
sau:

Khung: L, =2.70m; L =3.00 m; Ly = 7.60 m.

COt A: by =0.40 m; by = 0.40 m; I; = 0.00213 m*; A,
=0.16 m>.

Cot B: by = 0.40 m; h = 0.60 m; I = 0.00320 m*; A,
=0.24m?,

Dam: by = 0.30 m; hy = 0.60 m; I3 = 0.00540 m*; A3
=0.18 m%.

Cap: e1 =0.20m; ey =0.10 m; e3 =0.20 m; a1 =0.0188;
apy =0.0250; P= 146 N.

2185



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2024, 7(2):2184-2197

2

N M,

HA) \\ ‘—\‘?\\ Hg:
- =) —p
(7] é .‘II;' A1. .b“
) b] ET, E}, !‘
! y
! L, i
P Ay; EIL : P
+ | ,.--""""'—'
2 h--.__1"-.________ __._..4-""" - X
W e | p— = i
& : e
k'l,' =0 T:— e "E| / !
! W B 1
y:=ayC-e
i | A Y
l-.]b EE] EIl fEtjl:- :b:
Hy, Hg,
Y I747 I

A\
Mj, t Vi,

Hinh 1: Khung mét nhip Gingsuat truéc

Két qua phan tich dugc thé hién trong Hinh 4.
Ciing trén khung nay, tai thoi diém cang cdp khéc 1a
t khi phan ¢t trén chua hinh thanh thi anh huéng
ctia ULT 1én khung dugc thé hién trén Hinh 5.

Két qua phan tich momen uén cta khung Hinh 4 va
Hinh 5 phan cdt duéi chénh 1éch +10% dén -28%, cot
trén khac biét hoan toan cho thdy sy anh hudng ctia
trinh tu cdng cép, su phan phdi ctia phan lyc do ULT.
Trong d6 mo hinh cang cdp nhu Hinh 5 13 ph hgp
hon vi thyc t€ thoi diém cing cap ULT sé dugc thuc
hién sau khi bé tong san da dat cuong do cang cap va
trudc khi d6 bé tong san tiép theo nén chua thé hinh
thanh phan lyc cac ddu cét phia trén.

UNG DUNG XAC PINH ANH HUONG

CUA ULT LEN COT TREN MO HINH
ETABS

M6 phéng cap trén mé hinh téng thé Etabs
Tu phién ban Etabs 2018 tr§ di (m¢$t phan mém phén
tich két c4u stt dung phuong phép phén td hitu han)
phin mém cho phép mé phong phén tii cap vao trong
mo hinh t6ng thé ti 6 ky su dé dang xét anh hudng
ctia cap ULT tac dong lén cot, sau d6 dé dang t6 hop
v6i cdc tai trong khac khi thiét ké.

Mot cong trinh 8 ting két ciu san ULT (ludi cot
trung binh 8m, san day 300mm, cap 12.7mm qui dao
parabol) dugc 14y lam vi du trong Hinh 6. Két qua
phén tich dién hinh anh huéng ctia ULT 1én c6t khung
truc 2 chi ra trong Hinh 7.

Phan tich phi tuyén theo giai doan thi céng
Anh hudng ctia ULT 1én ¢t duge thé hién ré rang trén
Hinh 7. Tuy nhién két qua nay dugc Etabs phén tich
dua trén gia thiét khi két cdu da hoan chinh thi ULT
mdi tdc dung 1én hé. Trong thi cdng thuc té viéc cang
cap ULT sé dugc thuc hién sau khi bé tong san da dat
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Hinh 2: Trang théi can bang tai vi tri x trén dam

cudng do cing cdp va trude khi d6 bé téng san tiép
theo. Gia st dang cing cép tai cao trinh tang 4 (viéc
gid dinh nay khong anh hudng dén két qua mién la
khong phai tdng cudi). Trinh tu va so d6 két cdu khi
thi cong tang 4 dugc mo ta trong Hinh 8.

Tuy nhién diém bat hgp ly trong biu d6 néi luc
Hinh 7 dugc chi ra trong Hinh 9.

Dé thdy momen uén do ULT phan phdi lén cic cot
ti san ting 4 trg 1én la khong hop 1y vi phan két ciu
nay chua xudt hién hodc néu cic cdt phia trén ting
4 da d6 roi thi dau trén ctia nd van ty do nén khong
tham gia vao phan phéi momen. D€ gidi quyét vin
dé nay Etabs cung cdp chiic ning phén tich phi tuyén
theo giai doan thi cong®!%. Phan tich phi tuyén theo

giai doan thi cong bao gom: phi tuyén so d6 két cau
xem xét mdi khi mot tdng méi dugc hinh thanh so d6
khung sé thay d6i; phi tuyén hinh hoc xem xét luic nén
doc truc ctia cap ULT lam cdc du cot bi dich chuyén
khoi vi tri ban dau ddc biét cac dau cot bién, luc nay
hiéu ting P-A xuét hién lam tang ndi luc tic dung két
cay; phi tuyén tai trong xem xét ting dan trong lugng,
cing nhu tai ULT tudn ty xuét hién tiing budc theo
thoi diém cing cdp. V6i cach phan tich ndy momen
do ULT sé chi phan phéi xudng cac cft, san phia duéi
ding nhu thyc té.

Theo trinh tu thi cdng, sau khi d6 bé tong thi bit dau

cang cap nhu véy tai trong xét trong trinh tu thi cong
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Hinh 4: Anh huéng khung mét nhip do ULT (thdi diém t;)

sé bao gom trong lugng ban than (TLBT) cong PT-
Transfer va sau khi mét mat ting sudt!! sé la TLBT
cong PT-Final. Phan tich dugc chia lam nhiéu budc,
mobi budc ting v6i mot tAng va cac tii trong dugc khai
bao trong Hinh 10 va Hinh 11.

Viéc lya chon tai trong xét dén trong phan tich phi
tuyén theo giai doan thi cong tity thudc vao giai doan
hinh thanh két ciu va sy xuét hién tai trong tuong
ung, cu thé khi thi cong san tdng bén méi c6 trong
lugng ban than (TLBT) va tai trong do cap (PT-
transfer va PT-final) xuét hién nén chi xem xét hai tai
trong nay. Cdc tai trong khac nhu tudng, hoan thién
va hoat tai va k€ ca gié, dong dit (néu cd) sé phan
phdi 1én khung khi ma két ciu da hoan chinh, bai bao
khong xét tai trong nay trong buéc phén tich giai doan
thi cong.

Két qua phan tich néi luc

Tuy vao muc dich st dung ky su sé xem xét tai trong
lya chon trong phén tich, thoi diém cing cap hay thoi
diém cdp da t6n hao tng suit. Khi thiét ké san ULT
trong giai doan cing cép ta sé can xét téng TLBT
va PT-transfer. Khi thiét ké cot hodc hodc san ULT
(trong giai doan st dung) thi can xét téng TLBT va
PT-final trudc khi t6 hgp né véi cic tai trong khac.

a. Thoi diém cang cap

Hinh 12 (a) va (b) la két qua phan tich dién hinh buédc
3 va 4 khi thi céng tuong ting, d6i véi giai doan cang
cdp ky su truy xudt moi budc mot két qua dé phuc vu
cho cdng tac thiét ké. Tuong ty ky su phén tich dnh
hudng ctia ULT tai mot thoi diém bt ky.
b. Thoi diém cép di tén hao tat ca Gng sudt
Hinh 13 1a két qua phén tich & trang thai cudi cung
khi da t6n hao ting xudt, két qua nay cho thay tac dong
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b) Tai cén bing va lyc nén

Hinh 5: Anh hugng khung mét nhip do ULT (thai diém t,)

tong hgp ctia ULT tét ca cdc tAng trén xudng phia dudi
no, khi thiét ké trang thai giéi han st dung hoac khi
thiét ké cot ky su sé quan tdm dén két qua nay.

KET LUAN

Bai bdo 1am 16 co ché tac dong ctia ULT tac dong 1én
cOt gan lién v6i cac khdi niém momen can bing, mo-
men thu cép.

Do khong c6 su ¢6 mdt cia ULT trén cdt nén momen
can bang va momen thit cip 1a mot gid tri duy nhét.
Céc momen nay phu thudc vao trinh tu hinh thanh
két cdu va thoi diém cang cdp, mot mo hinh todn hoc
da dugc dua ra d€1am rd su phu thudc nay.

Bai bao gidi thiéu cong cu thiét ké két cdu ULT trén
mo6 hinh téng thé xem xét anh huéng ctia ULT tac
dong 1én cot, khung ma thong thuong ky su bé qua
hodc phai xudt ra tit mdt mo hinh tinh san riéng 1é rdi
m6i nhap vao mo hinh téng thé. Trong moét mo hinh
téng thé ngoai viéc xem xét tdc dong ctia ULT tac dong
1én cot ky su c6 thé thiy ca tdc ddng clia nd 1én cic cac
tang khac giup thiét ké mang tinh toan dién hon.

Khi xét dén anh hudéng ctia ULT 1én khung, ¢4t phai
luu ¥ dén trinh tu hinh hanh két c4u va trinh tu cing

céap. Phan tich theo giai doan thi cdng 1a mot cdng cu
hiiu ich pht v6i qui luét hinh thanh két ciu ciing nhu
cang cap theo trinh ty: d6 bé tong san — cing cap—
d6 bé tong san tiép theo.

XUNG POT LOI iCH

Tac gid xin cam doan ring khong c6 bat ky xung dot
lgi ich nao trong cong bé bai béo.

PONG GOP TAC GIA

Pham Thanh Cong tdc gid duy nhét thuc hién toan bo
ban théo.

TAI LIEU THAM KHAO

1. LINT. Load-Balancing Method for Design and Analysis of Pre-
stressed Concrete Structures. Journal of American Concrete
Institute. 1963;60(6):719-42;Available from: https://doi.org/10.
14359/7874.

2. Aalami BO. Load Balancing: A Comprehensive Solution to
Post-Tensioning. ACl Structural Journal. 1990 Nov 1;87(6):662-
70;Available from: https://doi.org/10.14359/2970.

3. Aalami BO. Structural Modeling of Posttensioned Members.
Journal of Structural Engineering. 2000 Feb;126(2):157-
62;Available  from: https://doi.org/10.1061/(ASCE)0733-
9445(2000)126:2(157).

2189


https://doi.org/10.14359/7874
https://doi.org/10.14359/7874
https://doi.org/10.14359/2970
https://doi.org/10.1061/(ASCE)0733-9445(2000)126:2(157)
https://doi.org/10.1061/(ASCE)0733-9445(2000)126:2(157)

Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2024, 7(2):2184-2197

Hinh 6: M6 hinh phan ti cap trong téng thé Etabs

. Aalami B. Hyperstatic (Secondary) Actions in Prestressing and
Their Computation. PTI-Post-Tensioned Institute: Technical
Notes. 1998 Oct 4;.

. ACI 318-19. Building Code Requirements for Structural Con-
crete. American Concrete Institute. (2019);.

. EN 1992-1-1. Eurocode 2: Design of concrete structures - Part
1-1: General rules and rules for buildings. European Commi-
tiee for standardization. (2004);.

. TCVN 5574-2018.Thiét ké két cau bé tdng va bé téng cét thép.
B6 Khoa hoc cong nghé. (2018);.

. Wang L, Cheng D, Qu E, Zhang D, Lv C. Calculation of Addi-
tional Internal Forces in Post-Tensioned Prestressed Concrete

Frame Columns Based on Equivalent Lateral Stiffness. Build-
ings. 2022 May 12;12(5):644;Available from: https://doi.org/10.
3390/buildings12050644.

. Berkeley, California, USA. CSl analysis reference manual. Com-

puter & Structure, Inc (2016);.

. Fintel M, Ghosh SK. Case study of effects of post-tensioning

the beams in a 45-story building. InJournal Proceedings 1978
May 1 (Vol. 75, No. 5, pp. 184-191);Available from: https://doi.
org/10.14359/10930.

. Kelley GS. Prestress losses in post-tensioned structures. PTI

Technical Notes. 2000 Sep 10;10;.

2190


https://doi.org/10.3390/buildings12050644
https://doi.org/10.3390/buildings12050644
https://doi.org/10.14359/10930
https://doi.org/10.14359/10930

Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2024, 7(2):2184-2197

. -

TS
994
968 78 T7
-2 7
0.94 2.1
422 1.12 T6
2.59) Rl
291 142 TS
-2 67
4 1(5 20 '
625 T4
0.27
-14.95 T3
974
11 s£ T:
Z
14
1.42 T1
Y
.0.48
015 BASE
o

Hinh 7: Momen uén c6t dudi tac dung ctia ULT (phan tich thong thudng)

2191



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2024, 7(2):2184-2197

m )
4 4] 1
D

1
"
L1
[ o
1

g | B2
—I

e | B

g |

[ p——
[

B

5§ | |

vk e e S|
o ]

53 |

=4 .4 |

- _

38 f

i |
e}
_—_—_—

g

-Ia'“

g

A

ég—w;_

Hinh 8: So d6 két cau tai thdi diém cing cap tang 4

™

™

T

TS

T4

T3

T2

™

2192



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2024, 7(2):2184-2197

TS
9 94'
49
o
— -.' _"I 5 =
= 8¢/ 2.59 I-
= 271
%ﬂ - 293
g 1.12 361 6
M 1.97
o 276
=
E 142 4.9 TS
S|
T4
T3
T2
Z
14
-1.42 T1
Y
.0.48
0.15 BASE
1

Hinh 9: Diém bat hop ly momen uén khi cang cap tang 4 (phan tich théng thudng)

2193



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2024, 7(2):2184-2197

E Auto Construction Sequence Load Case

General
[ Case is Active
Auto Construction Sequence Load Case Name
Geometric Nonlinearity Option

Construction Sequence

[ Exclude this Group Until the Last Step

P-Delta

Combine this number of Stories in each Construction Sequence Group

Loads Applied
| Load Pattern Name Scale Factor
TLBT ~ 1
PT-TRANSFER 1
Design Combinations

0K

Cancel

|:| Replace Dead Type Load Cases with this Load Case in all Default Design Combinations

Hinh 10: Phan tich phi tuyén theo giai doan thi cong thai diém cang cap

2194



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2024, 7(2):2184-2197

[3 Aute Construction Sequence Load Case X
General
] Caseis Active
Auto Construction Sequence Load Case Name TLBT+PT-FINAL
Geometric Monlinearity Option |P-Detta v
Construction Sequence
Combine this number of Stories in each Construction Sequence Group |:|
1 [[] Exclude this Group Until the Last Step |
Loads Applied
| Load Pattem Name Scale Factor Add
|TLBT = 1 |
1 PT-FINAL 1 s i
Design Combinations
[C] Replace Dead Type Load Cases with this Load Case in all Default Design Combinations i
oK | | Cancel
Hinh 11: Phan tich phi tuyén theo giai doan thi cong thai diém cap da tén hao (ing suat
Elevation View - 2 Moment 2-2 Diagram  (TLBT+PT-TRANS... ] X J ion View -2 M 2-2 Di (TLBT+PT-TRANSFER) Step 4/8 [kN-m] -m]
T8 T8
7 17
6 T6
s 5
T4 -
6673
3 1W21‘34 L 24.75 P 3
14 65780 3856 -54.45
12342 -41.39
Laml %1 10.95 T2 2379 235 15.63 2
P84 A5 a4 5 -6.43 4539
420 027 14.76 T1 . 0.87 165 -
aﬁ 36850 4036 ‘ 5 Y s 414
57 ‘IE? 18.09 27.9 BASE 57 EEP 18.13, 28.8 BASE
|
a) Cing cap tang 3 b) Cang cép tang 4

Hinh 12: Momen uén tai thai diém céng cap tang 3 va tang 4 (giai doan thi cong)

2195



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé 2024, 7(2):2184-2197

-55.29
132,09
25, 18.81
| | ]
124 34 -42.05
2624 22.0
799 -56.85
29024 | 243
YT 55.73
3228 239
323 235
ST93 -56.69
238
11.03
169
-39.25
18.67

Hinh 13: Momen uén tai thai di€ém cang cap da tén hao Ung suat (giai doan thi cong)

-42 .56

15.13

-40.3
19.7M

-43.62

20.1

-46.77

23.1

-46.18

229

-49.71

28.07

-53.51

238

-45 84

318

78

T7

T6

T5

T4

T3

T2

T

BASE

2196



Science & Technology Development Journal - Engineering and Technology 2024, 7(2):2184-2197
a Open Access Full Text Article Research Article

Effects of prestressing force on column, frame consider
construction and tensioning sequence

Pham Thanh Cong'?”*

ABSTRACT

Currently, prestressed concrete floors are the familiar concept in construction industry, wide ap-
plication and understanding about them are comprehensive. However, the effects of prestress-
ing force on column have not concerned. The paper presents the effects of prestressing force
on column, frame in prestressed concrete structure associated with construction and tensioning
sequence. And by expanding basic equations of presstressed concrete structure to explain the
dependence of internal force on construction and tensioning sequence is also presented in this
paper. Besides, the paper introduces the way to simulate and analyse the tendons in global model
Etabs (nonlinear staged construction) for gaining a reasonable result in accordance with construc-
tion and tensioning sequence in practical design. The simulation in global model determines effect
of prestressing force on not only slab but also column, frame; And nonlinear staged construction
analysis to consider effect of construction and tensioning sequence to distribute internal forces
on story, column and frame associated with construction sequence. The behaviors of the column
include bending, shear, tension (compression) due to prestressing force easily determine before
combination with other actions in design.
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