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3.1. NOI DUNG TINH TOAN CO BAN

3 Theo BS 8110:1997, ciu kién BTULT can dudc tinh todn
theo 3 trang thai:

> Trang thdi ban dau (initial — transfer):
= Tudng ng v4i giai doan ngay sau khi cdt cap ULT.
= T4i trong tic dung 1én cau kién:
v' Tai ULT
v’ Trong luong ban thdn cdu kién (SW)
> Trang thai gidi han diéu kién si dung (SLS):
= Tuong Gng véi pham vi thay doi clia tdi trong giy
ubn P, <P<P_.
= Tai trong tdc dung 1én cau kién:
v Tai ULT
v Téng tdi = (SW) + (SDL) + (LL)



3.1. NOI DUNG TINH TOAN CO BAN

> Trang thai gidi han vé dé ben (ULS):
= Tuong ng v4i tdi trong gdy udén téihan P = P,
= T4i trong tac dung 1é€n cau kién:
v' Tdi ULT
v Téng tdi = (SW) + (SDL) + (LL)



3.2. TON HAO UNG SUAT TRONG KET CAU ULT
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Hinh 3.2. Dam 6 trang thdi SLS
0 Ton hao @ng suit:

= Ung sudt nén trong BT gidm theo thdi gian tir khi
truyén ULT.



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Phan loai ton hao Wng suat:

[ Losses of prestress ]

[ Short-term ] [ Long-term ]

Elastl.c Friction Anchf)rage Creep Shrinkage| Relaxation
shortening slip

> PP cing sau (post-tension): gdom tit cd ton hao.

> PP cing tru6c (pre-tension): khong c6 ton hao do ma
sdt (friction) va truot ddu neo (anchorage slip).



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Cac ton hao ngian han (short-term losses):

> Ton hao do co ngin dan hoi (Elastic shortening-ES)
= Khi ULT dudc truyén cho BT -> c4u kién co ngin
lai -> cap ULT ciing bi co ngidn -> tdn hao iing sudt
trong cap.
= Xét ciu kién chiu luc doc truc giy bdi ULT:

Length after elastic shortening




3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Céc ton hao ngin han (short-term losses) (tt):

> Ton hao do bi€n dang dan hdi (Elastic shortening-ES) (tt)

v" Gia tri co ngin don vi:

6 - fCO - IDO (3 1)
= Eci EciA: .
v' T6n hao ¢ng suit trong thép:
E SPO
ES = E b, = (3.2)
EciA\:

Véi E.. — Modul dan hdi clia BT tai thdi di€m
truyén itng sudt truéc (transfer) [Section 7 — BS
8110:1997 part 2]



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Cac ton hao ngian han (short-term losses) (tt):

> Ton hao do bi€n dang dan hdi (Elastic shortening-ES) (tt)
= Khi ciu kién chiu uén du’(jc gﬁy ULT:

w,,, (self-weight)
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v' Ung suét trong BT & trong tim cdp ULT (CGS):
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3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Céc ton hao ngin han (short-term losses) (tt):

> Ton hao do bi€n dang dan hdi (Elastic shortening-ES) (tt)

= D¢ xuitctia BS 8110:1997:
v' Gi4 tri ton hao trong cdp ULT do bi€n dang dan
hoi:

OFs = ES X A =0 E (A, (3.4)

0gs = 0.5 =2 (3.5)

Trong do:
o f. - ng sudt trong BT & trong tim cdp ULT tai
thdi di€m truyén itng sudt trudc (transfer)

o Hé 56 0.5 - xét dén tac dong trung binh khi cdp
dugc cang mot cach lién tuc.



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Cac ton hao ngian han (short-term losses) (tt):

> To6n hao do ma sat (Friction loss-FL)
= Trong qud trinh cing cédp, t6n hao do ma sdt giy ra
bai:
v’ Ma sat gitta cdp va ong do sy thay doi dang duong
cong cua cap (curvature friction).
v’ Ma sit giita cdp va 6ng do su dao dong ctia cap khi
thi cong (wobble friction).



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Cac ton hao ngian han (short-term losses) (tt):

> Ton hao do ma sat (Friction loss-FL) (tt)

= Tén hao ma sdt cang I6n khi khoang céch tir dau cing
cang 16n.

1 Y
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Hinh 3.3. Gia tri luc nén truédc sau khi cang cdp




3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Céc ton hao ngin han (short-term losses) (tt):

> Ton hao do ma sat (Friction loss-FL) (tt)

= Theo BS 8110:1997, gia tr1 luc cang trong cap ULT tai1

khodng cdch x tir dau cing:

P —P e—(ua—!—kx)
X 0]

Trong do:

o P -luc cing ban dau tai dau kich

(3.6)

o u - hé s6 ma sit do su thay doi dang duong cong clia

cap (curvature friction coefficient).

o a - gbc chuyén hudng trong cdp tir dau kich dén di€m

tinh toan (rad).

o k - hé s6 ma sit do su dao dong ciia cdp khi thi cong

(rad/m) (wobble friction coefficient).



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Céc ton hao ngin han (short-term losses) (tt):

> Ton hao do ma sat (Friction loss-FL) (tt)
v' Gié4 tri hé sO0 ma sat p va k theo BS 8110:1997:

 k — phu thudc vao cdp, 6ng gen, khodng cdch giira
cac goi dd, thong thudng k = 0.0033 (rad/m).

k =0.004 —0.0048(rad / m)




3.2. TON HAO UNG SUAT TRONG KET CAU ULT

[ Céc ton hao ngin han (short-term losses) (tt):

> Ton hao do ma sat (Friction loss-FL) (tt)
1 - phu thudc vao loai cdp va diéu kién tiép xtc giita
cdp va Ong gen.

Loai va dang ti€p xic
Cdp ri nhe (lightly-rusted strand) trong 6ng  0.30
thép ri nhe

C4p ri nhe trong 6ng ma kém (galvanized 0.25
duct)
C4dp sang (bright strand) trong 6ng ma kém  0.20

« Trong truong hop cdp hodc 6ng gen bi ri ndng, gid tri
1 can ldy cao hon gid tri trong bdng trén.



3.2. TON HAO UNG SUAT TRONG KET CAU ULT
Q Céc ton hao ngin han (short-term losses) (tt):

> Ton hao do trudt ddu neo (Anchorage slip - Wedge
draw-in)

" Khi cdp duoc cdng (transfer), cAc ném sé bi truot 1
khodng nhd trudc khi kep chit sgi cdp, dong thdi
khoi neo (anchorage block) ciing dich chuyén truéc
khi dong cirng trong bé tong.

— Su dich chuyén nay Idm gidm @¢ng suit cing ban
dau trong czip




3.2. TON HAO UNG SUAT TRONG KET CAU ULT

[ Céc ton hao ngin han (short-term losses) (tt):

> Ton hao do trudt ddu neo (Anchorage slip - Wedge
draw-in) (tt)

= Tong d6 dich chuyén neo phu thudc vao hé thong

neo.
Freyssinet 4-6 mm
Magnel 8 mm
Dywidag I mm

= Thong thudng, thi€t k€ chon A = 6-8 mm.

~ A A °* A
= Ton hao do trugt dau neo chi xay ra G cdu kién
cang sau.



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Céc ton hao dai han (long-term losses):

> Ton hao do tir bién cia bé tong (Creep of Concrete-CR)
= Bi€n dang phdt trién theo thdi gian trong khi tai

trong khong doi (tdi dai han).
= Pé xuitcta BS 8110:1997:

v' Gi4 tri ton hao trong cap ULT do tir bi€n:

6P, =CRx A =c E A

f f
__ _co __ _"co b
S EC C X
P

Trong do:

(3.7)

(3.8)

o @ — hé sé tir bién, phu thudc vao bé day tiét
dién ngang hitu hiéu, dé dm tuong dbi va tudi

2 2 .
cua tai trong.



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

0 Céc ton hao dai han (long-term losses) (tt):

> Ton hao do tir bién cla bé tong (Creep of Concrete-CR) (tt)
v Cé4ch xdc dinh hé so ti bi€n ¢:
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Figure 7.1 — Effects of relative humidity. age of loading and section thickness
upon creep factor



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Céc ton hao dai han (long-term losses) (tt):

> Ton hao do tir bién cla bé tong (Creep of Concrete-CR) (tt)
«» T bi€n x4y ra sau khi cAu kién da dudc truyén ULT.
% Gid tr1 f,, trong cdng thic (3.8) dugc xdc dinh véi tdi
trong dai han.
< Nén chon bé téng cuong do cao (HSC) d€ gidm tdn hao
trng suat do tif bién.



3.2. TON HAO UNG SUAT TRONG KET CAU ULT
Q Céc ton hao dai han (long-term losses) (tt):

> To6n hao do co ngdt cua bé tong (Shrinkage of Concrete-SH)
= Su co ngdt trong bé tdng x4y ra khi do dm thdp (low
humidity).
= Bé tdong co ngét—- thép ULT co ngin lai, tir d6 gay
ra su ton hao vwng sudt.
= D¢ xuitctia BS 8110:1997:
v Gi4 tri ton hao trong cdp ULT do co ngét:

6Psh = SH x Aps — 8shEps'A‘ps (39)

Trong do:

o &, — bién dang do co ngdt, phu thudc vao bé
day tiét dién ngang hitu hiéu va do dm tuong
doi.



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Céc ton hao dai han (long-term losses) (tt):

> To6n hao do co ngdt cua bé tong (Shrinkage of Concrete-SH) (tt)
v' Cédch xdc dinh bién dang do co ngoét ¢,

30 year 6 month
shrinkage x 10° shrinkage x 10°
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Figure 7.2 — Drying shrinkage of normal-weight concrete



3.2. TON HAO UNG SUAT TRONG KET CAU ULT
Q Céc ton hao dai han (long-term losses) (tt):

> Ton hao do chung dng suat (Relaxation of the tendons)

= Sy chung tng suit trong cdp dudc dinh nghia 13 sy
gidm 1ing sudt theo thdi gian trong khi bién dang

khong doi.
— Sy chung ng sult lam gidm luc cdng trudc trong
cap.

= Gia tri chung ng suit phu thudc vao loai cdp, luc
cdng ban ddu (at transfer) va nhiét do.



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

0 Céc ton hao dai han (long-term losses) (tt):

> To6n hao do chung tng suat (Relaxation of the tendons) (tt)
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Figure B3: Relaxation curves for types of strand at various load levels



3.2. TON HAO UNG SUAT TRONG KET CAU ULT

Q Céc ton hao dai han (long-term losses) (tt):

> To6n hao do chung tng suat (Relaxation of the tendons) (tt)

= The BS 8110:1997, tdn hao do chiing G¢ng suit trong
cap xac dinh theo cong thuc:

0P = (1000-hour relaxation) X (relaxation factor)

(3.10)

X (the prestress force at transfer)

Force at transfer as a 1000-hour Relaxation Force loss as a % of
% of characteristic relaxation factor force at transfer
strength of tendon

80% 4.5% L.5 6.75%

70% 2.5% L5 3.75%
60%

1.0% 1.5 1.50%

Table B2: Relaxation for Class 2 low-relaxation steel



3.2. TON HAO UNG SUAT TRONG KET CAU ULT
0 Ton hao ng suit trong cac giai doan lam viéc:
» Giai doan nén truGc (Prestress transfer)
= T6n hao do bi€n dang dan hdi (ES).
= T6n hao do trudt ddu neo (chi cé & cdng sau).
= Tén hao do ma sat (FL) (chi cé & cdng sau).

= Khong c6 ton hao do chuing ¢ng suit trong cip ULT
(RE).

= Khong c6 tdn hao do co ngét bé tong (SH).
= Khong c6 tdn hao do tir bi€n bé tdng (CR).
» Giai doan lam viéc binh thudng (ULS - SLS)

= Xét dén tat cid ton hao ngdn han va dai han trong
tinh toan.



3.2. TON HAO UNG SUAT TRONG KET CAU ULT
O Tilé ton hao @ng suit
> Trén thuc t& rdt khé xdc dinh chinh xdc tong ton hao

rng suit trong cdp, bSi né phu thudc vao qui nhi€u yéu
t0 nhu:

* Pic tinh cua bé tong va cap ULT.

= Piéu kién dd Am va bio dudng.
= Do 16n clia ¢ng suit cing ban dau.
*= Thoi gian tac dung ULT.
* Phuong phap ULT,...
— Khi thiét k&, thudng gid thi€t tdng tdn hao Gng suit
bing mot ¢ [é % ciia ing sudt cdng ban ddu.




3.2. TON HAO UNG SUAT TRONG KET CAU ULT
O Ti lé ton hao Wng suit (tt)

> Ti 1é di€n hinh clia tong ton hao ¢ng suidt trong diéu
kién lam viéc binh thuGng nhu bang sau:

Type of Pre-tension Post-tension
losses (%) (%)
Short-term 10 10
Long-term 15 10

Total 25 20




3.3. PHAN TiCH KET CAU BTULT THEO TTCB

> Cap ULT dudgc thay thé biang luc tuong duong, ngugc
hudng va cdn bang vdi mot phdn tdi trong tdc dung 1én
k€&t cAu. Luc nay dudc goi 12 tdi trong cdn bang (TTCB)

» TTCB (balanced load) phu thudc vao guy dao cdp va
biéu do momen do tdi trong tdc dung.

TENDON PROFILE BALANCED LOAD DIAGRAM BALANCED LOAD CAMPER
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3.3. PHAN TiCH KET CAU BTULT THEO TTCB
» Lua chon tdi trong cAn biang wy;:
= P4p tng dudc yéu cau vé iing sudt nén trung binh
cua bé tong trong giai doan su dung:

o :ie 0.7 +2.5 MPa

av

= Thong thudng, véi két cau cdng sau (post-tension):
v' Trong san: wy,, = 80 — 100% TLBT san.
v Trong dam: wy,, = 90 — 100% TLBT ddm.



3.3. PHAN TiCH KET CAU BTULT THEO TTCB

» Vi du 3.1: Cho dim ¢ng suit trudc cé6 quy dao cdp va tdi
trong tic dung nhu hinh sau:

q=45kN/m (k& c& TLBT)

rrr v v v

J—
|

o U
v
e
A

500

4“7

L=7.3m JF

Bié€t rang lyc cing ban dau P, = 1620kN.

Do 1éch tim e = 145mm. B4 qua cdc tdn hao tng suit.
C4c hé s6 vugt tdi, hé so to hdp 14y bing 1,0.

Hay xdc dinh biéu do phdn bé ving sudt tai giita nhip dam.



Budéc 1: Chuan bi so liéu

- Tai trong tiéu chuan q
q=45kN / m

- Luc cang hitu hiéu 1én dam:
P, =P, =1620kN

- Tiét dién ngang dam:

b =500mm
h=700mm

- Do léch tam giira tiét dién bé tong (CGC) va tiét dién cap (CGS):
e =145mm

- Nhip dam:
L =7.3m

32



Buwdc 2: Xac dinh dac trung hinh hoc mat cat ngang dam

- Dién tich tiét dién ngang A,.:
A =bxh=500x700=35x10*mm?

- Momen khang udn cua tiét dién ngang W,
~ bxh* 500x700°

W, = = 40.83x10°mm?®
6 6
Buwéc 3: Quy doi cap ULT sang TTCB
Mp Mp
T -
h q

- Momen can bang:

M, = P, xe = 1620 x0.145 = 234.9kNm

33



Bwoc 4: VE biéu do momen cua dam

Mp

- Momen gitra nhip do tai trong q gay ra:
_ gxL*  45x7.3°

M, = = 299.76kNm
8 8

- Momen giira nhip do tai trong can bang gay ra:

M, = 234.9kNm

34



6.22 MPa

Buwdc 5: Xac dinh Ung suat tai giita nhip dam:

- Quy udc: Kéo (+), Nén (-) S
- Ung suat thd trén tai giita nhip:
N N |:>e N M . M q 3.04 MPa
Otop =9p, TOm, TOMm, = - Biéu dé phdn bé vmg sudt
AW W giira nhip dam
3 6 6
e 1620 <10 N 234.9x10"  299.76 x10 _ _6.22MPa <0

top 35%x10*  40.83x10°  40.83x10°

- Ung suat thé dudi tai gitta nhip:
R M 4 M,
'Ab Wb Wb
1620x10° 2349x10°  299.76 x10°
35x10*  40.83x10°  40.83x10°

Opot = Op, T Oy, T 0y, =

~o, = = —3.04MPa <0

35



3.3. PHAN TIiCH KE,T CA’U BTULT THEO TTCB
» Vidu 3.2:

q=70kN/m (ké c& TLBT)

] | | ¥ ¥ | I | | | ¥
B[ PHUONGANT  E-32000MPa | - %8
— 4___’/“ G,I s ©
A
| L =10m | =
! f

Cho P, = 2000kN, e = 400mm. Tong tdn hao Gng sudt = 20%P,.
Xem bé tdng khong nit khi 1am viéc. Cdc hé s vuot ti, hé so td
hop 14y bing 1,0.

Hay xdc dinh biéu dé phdn bd iing sudt tai gita nhip dam.



Budéc 1: Chuan bi so liéu
- Tai trong tiéu chuan q
g=70kN / m
- Luc cang hitu hiéu 1én dam:
P. =P, —0.2P, =1600kN
- Tiét dién ngang dam:

b =600mm
h=1000mm

- Do léch tam giira tiét dién bé tong (CGC) va tiét dién cap (CGS):
e =400mm

- Nhip dam:
L =10m

37



Buwdc 2: Xac dinh dac trung hinh hoc mat cat ngang dam

- Dién tich tiét dién ngang A,.:
A =Dbxh=600x1000 =60 x10*mm?
- Momen khang udn cua tiét dién ngang W,
~ bxh* 600x1000°

W, = —=100x10° mm’
6 6

Buwéc 3: Quy doi cap ULT sang TTCB
I

T

W

ﬂr L -

- Tai trong can bang:
~ 8xP,xe 8x1600x0.4
12 10°

W =51.2kN / m

38



Bwoc 4: VE biéu do momen cua dam

M q

- Momen gitra nhip do tai trong q gay ra:
_gxL* 70x10°

M, = — 875kNm
8 8

- Momen giira nhip do tai trong can bang gay ra:

~ wxLl®  51.2x10°
w o 8 T

M = 640kNm

39



5.02 MPa

Buwdc 5: Xac dinh Ung suat tai giita nhip dam:

- Quy udc: Kéo (+), Nén (-) S
- Ung suat thd trén tai giita nhip:
o ot 4o —_ R M, M, . 032MPa
top — P, Mp Mg = o Biéu do phan bo vrng sudt
AW W giira nhip dam
3 6 6
o - 1600x10 N 640x10" 875x10° 5 02MPa <0

op 60x10*  100x10° 100x10°

- Ung suat thé dudi tai gitta nhip:

Pe MW Mq
Obot:0P6+OMW+OMq:_Ab_W _I_W
b b

1600x10° 640x10°  875x10°
60x10*  100x10° 100x10°

=0, =— ——0.32MPa <0

40



3.3. PHAN TiCH KET CAU BTULT THEO TTCB

, Q = 80kN (gitra dam)
» Vidu 3.3: ¢
q=40kN/m (k& ca TLBT)
Yy ¥ Yy ¥ vy vr vy vy v v v vy v ¥
P
E = 32000MPa h - 77
R=1600kN ~—e 1 éﬁ%{

A A b=0.5h
| L =10m |
T T

Céc hé s vuot tai, hé sd to hop 1dy bing 1,0.
Yéu cau:
1. Thi€t k€ ti€t dién dam (b, h, e) sao cho do vong du ki€n clia
dam ~ 0 (sai s6 = 5%) véi cdc gid thiét:
a, Bé tong khong nut khi 1am viéc.
b, Tong ton hao tng suat = 20%P.,.
c, Do vong gitta dam sau khi cing cdp < 3mm.

2. Xdc dinh bi€u d6 phin bd Gng suit tai ti€t dién dau dam va
giita dam.



3.3. PHAN TiCH KE’T CA’U BTULT THEO TTCB
3 Su lam viéc cia két cau siéu tinh ULT:

> Quy dao cdp [y tudng trong ciu kién lién tuc chiu tdi
phdn bé déu:

wL/m wa/m ws/'m

- Lol 8

Cantilever i
Span 1: Span 2: Span 3:

Wy L1:} 24 + Bg ) Wa ng (= Wy Laz
=73 R PG+ )=

Figure 27: Idealised tendon profile for two spans with single cantilever.



3.3. PHAN TiCH KE’T CA’U BTULT THEO TTCB
3 Su lam viéc cia két cau siéu tinh ULT (tt):

> Quy dao cdp [y tudng trong ciu kién lién tuc chiu tdi
phdn bé déu va tdi tdp trung:

w,/m W
VY VY Ve Y N V. VYV Y ¢ 2
P -_‘7F” - . P
N —_— — . T | —W
frape I e, +‘V
L, Lz
— o -1k s -
_ 1
Span 1: Total drape = e, + > Span 2: Total drape = e5 + —2—2

Balanced load w, = P e, total drape x 8/L,?  Balanced load w, = P x total drape x 4/L,
P is the prestressing force at the section under consideration.

Note:

that the centre of gravity of the concrete and the centre of gravity of the
tendon coincide at the end of the member so that no equivalent load
moments are applied at the end of the member.

Figure 28: Idealised tendon profile for two spans with point load



3.3. PHAN TiCH KE’T CA’U BTULT THEO TTCB
d Su 1am viéc cia két cau siéu tinh ULT (tt):

> Quy dao cdp trong thuc té thiét ké cia cau kién siéu
tinh:

1 ! | |
59 N Sy |

-~ - P
ok et E

Points of inflexion

Wo !

Figure 31: Resultant balancing forces.



3.3. PHAN TiCH KE’T CA’U BTULT THEO TTCB
d Su 1am viéc cia két cau siéu tinh ULT (tt):

» Momen thit cAp (secondary moment):

= Momen so cdp (primary moment) 1a ndi luc phat sinh
tric tiép cua luc cang trudc v6i do léch tdm e gitra

CGC va CGS.

= Momen thit cdp (secondary moment) 1a ndi luc xay ra
do qud trinh cdng cdp 1am cho ciu kién ULT bi thay
doi hinh dang cla nd (shorten, bend) .



3.3. PHAN TiCH KET CAU BTULT THEO TTCB
d Su 1am viéc cia két cau siéu tinh ULT (tt):
» Momen thit cAp (secondary moment) (tt):
= Xét dam don gidn BTULT:

I_ ; I I I : Stressed isolated element :

Unstressed element on supports Unstressed isolated element

-

Stressed element still compatible
with supports

Hinh 3.6. Dam don gian BTULT

— Momen thit cdp khdng xdy ra trong hé tinh dinh.




3.3. PHAN TiCH KET CAU BTULT THEO TTCB
d Su 1am viéc cia két cau siéu tinh ULT (tt):
» Momen thit cAp (secondary moment) (tt):
= Xétdam lién tuc BTULT:

@ Primary moment @

- Pe

Secondary moment
| L2 | L2 | J

4

. RO

T T 4

B e Pe ‘ - - ‘ Pe
+

@ (&-Pe) @

4
— Momen thit cdp x4y ra trong hé siéu tinh, 13 ndi luc
khong mong mudn va bdt loi cho két cdu ULT.




/
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3.3. PHAN TiCH KET CAU BTULT THEO TTCB

> Vi du 3.4: X4c dinh momen sJ cAp va momen thd cap
cia dim ULT c6 bd tri cdp nhu sau:

A — A —+—

i L=15m | L=15m i
i 1 i
[ J

Dam c6 ti€t dién (500x600)mm, bo tri 1 dudng cdp

ST13x5.

Cap st dung loai ASTM A416 Gr1860.
Ung sut cing ban diu £, = 75%f .

Tong ton hao @ng sudt 1ay bing 20%f .

LGp bé tong bao vé cap ¢ = S0mm.



Buwéc 1: Chuén bi so liéu

Cuong do kéo dut cua cap: f,, = 1860 MPa
Ung suat cang ban dau ctia cap: fo = 0.75*f,, = 1395 MPa
Ung suat cang hitu hiéu cia cap:

fe="f,—02xf =1395-0.2x1395=1116MPa

Dién tich tiét dién ngang cua cap:
A, =NnxA  =5x98.71=493.55mm’
Luyc cang hiru hi¢u cua cap: P = f . *A = 550.80 kN

Budc 2: Xac dinh cao do cap tai cac diém ubn (tinh tir day dﬁm)
950

00 oo e T e300
‘ ‘

- Xac dinh khoang cach a tai gitta nhip dam:
. 300 +550

| S

—50 =375mm
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Buée 3: Quy doi cap sang TTCB

We
- Tai trong can bang:
8xP,xa 8x550.8x0.375
We — —
|° 15°
Buéc 4: Biéu d6 momen do cap ULT M,,(kNm)

—7.344(kN / m)

N [ T | [ W N L 4 4 L L4

W= 7.344
116 116

206



Bwéc 5: Xac dinh momen so cap M, do cing cap
- Do lech tam gitra CGC va CGS tai cac géi tua:
e, =0
e, =550 —300 = 250mm
- Tai gdi bién: M; g = P,*e, = 550.8*0 = 0 kNm
- Tai gdi gitta: M, 4 = P.*e, = 550.8*0.25 = 137.7 kNm

137.7

Budéc 6: Xac dinh momen thit cap My, (thay déi tuyén tinh giita cic goi twa)
- Tai gdi bién: Mg, g =M, g—M; g=0-0=0

- Tai gdi gita: Mg, ¢ = M,, g — M, g =206 —137.7 = 68.3 kNm

1377 M, |:> M.

- - 68.3
s M
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3.3. PHAN TiCH KET CAU BTULT
d Su 1am viéc cia két cau siéu tinh ULT (tt):
» Momen thit cAp (secondary moment) (tt):

= Khi tinh todn theo trang thai SLS, khdng can xét @én
anh hudng ctia momen thit cdp.

= Khi tinh todn theo trang thai ULS, momen thit cdp
can doc xét dén véi hé sé viot tdi bane 1.0




