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II. Cac dang két cAu bé tong dw &ng lue cing sau

Két cdu bé tong du tng luc cing sau
gdém c6 cac dang la: hé thong dy ung luc co
bam dinh (bonded system), hé thong du tng
luc khong bam dinh (unbonded system), hé
thdng du ung lyc cing ngoai, ...

II.1. H¢ théng két ciu dw vmg luc cing sau cé dinh bdm (bonded, post-
tensioning system)

a) Khai niém

Cac

sQi cap tran

(khdng c6 vo boc) s€ dugce
ludn vao trong cic Ong
ghen bang tole séng ma
kém sau do dat vao trong
cac cau kién cta cong trinh nhu san, dam, véach,.. Mdi ong ghen thuong dugc ludn tir 2
dén 5 soi cap va cac sgi cap nay co thé dich chuyen trong 6ng ghen dé dang. Sau khi keo
cap, nguoi ta tién hanh bom vira vao lip day éng ghen, vira dé bao vé chéng an mon cap,
vira dé truyen luc tir phan bétong xung quanh voi cac soi cap nay.

Pé ¢ thé bom duoc vita vao lap day ong ghen, thi phai dung thém cac ong bom
vita, thong hoi nhu hinh sau:

b) Chiing logi vit tw ciia hé théng cdp c¢é dinh bam:

1.
2.
3.
4.

S.

Soi cép cuong do cao (strand) thuong cd duong kinh 12,7 mm hay 15,2
mm, va khong co vo boc.

Ong ghen bing ton séng ma kém (duct).

Dau neo (anchor head) va ném neo (wedges).

Cac 6 6ng dé bom vira vao lap ong ghen, nham bao vé cap va truyén lyc giita
céu kién bé tong va sgi cap trong ong ghen.

Céc con ké dé dam bao hinh dang bo cap theo thiét ké.

Trong do6, dau neo

va ném neo phai mua
ddng bo tr cac hing
chuyén cung cép ném
neo dac chung nhu VSL,
OVM, VLM, ... Do vay,
kich thuéc cdu tao cua
céc neo cap phai liy theo
cataloge cua hang san
Xudt ra no.
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c) Cdc buéde thi cong chinh ciia hé théng cdp cé dinh bdm:

Nha thau chinh phan than va thau phu phan cép s& dan xen nhau thyc hién cac
cong vi¢e sau:

SN e

9.

Lap dit cop pha san.

Bdnh ddu vi tri cia cdc neo song trén van thanh cua cop pha san.

chp dat cdce neo song cé dinh vao van thanh cia c¢ép pha san.

Lap dat 16p thép duoi cua san.

Ong ghen duoc dat vao vi tri véi chiéu dai d‘u"O’c cdt theo chiéu dai thiét ké.
Pdt cdc sgi cap cuong dé cao vdo trong cdc ong ghen vdi chiéu dai duoc
cdt theo thiét ké. Pau neo chét dwoc tao hinh theo thiét ké.

Ldp dit céc éng bom vika, éng théng hoi (vent) vao éng ghen (duct) va ké
cdc bé cdp 1én cdc con ké chdn ché bang thép (support chairs) sao cho
hinh dang ciia cdc b cap ding theo nhw hinh dang thiét ké.

Lap dat 16p thép trén clia san & cac vi tri can thiét (thuong 1a trén dau cot,
trén cac dam va & chu vi san)

D6 bé tong san v6i su can than cao sao cho khong lam hu hai céc bo cap.

10.Bao dudng bé tong dat cuong do yéu cau qui dinh dé cho phép cing kéo

cap.

11. Théo véan thanh cta cp pha san.

12. Céc bdt neo va ném dwoc dat vao vi tri cudi ciia bé cdp.

13. Ddnh ddu cdc soi cap trong bé dé cé co sé do do gidn dai sau nay.

14. Cang kéo cap va kiém tra do gian ddi thuc té so véi dé gidn dai tinh todn.
15.Bit d¢au neo va thao c’cA)p pha day. (nhung Vf}n giit lai mot sd cdy chdng tring

Vi vi tri cac cdy chong chong san tang ké trén dé san khong bi thung khi
thi cong cac tang trén)

16. Bom vika khong co ngdt (non-shrink grout/mortar) vao ldp day éng ghen va

dau neo.

Ghi chu: cdc cong
viéc co gach chan thugc
vé trach nhiém thau phu
vé cdp, cac cong viéc con
lai thuéc vé trach nhiém

thau chinh.
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I1.2. H¢é thong két ciu dw ieng lwe cing sau khong dinh bim (unbonded, post-
tensioning system)
a) Khdi niém
Str dung céc soi cap cuong do cao cd vo boc béng nhua (HDPE) duoc san xuét tai
nha mdy (giita cic soi cap va vd nhya cé md gitp cho soi cap truot duge dé dang trong
v0 boc). Céc soi cap nay dugc dat truc tiép vao trong long cac cAu kién (san, dam,.. 2. Ké
ca luc cing kéo cap cho dén sudt
trong qud trinh st dung sau nay, sgi
cap van co thé dich chuyén duoc
trong vd boc cua no, tic 1a co thé
dich chuyén tuong dbi voi phan bé
tong cua cau kién chia né. Do vay,
nguoi ta goi hé théng cap nay 1a hé
khéng cap khong dinh bam.
b) Ching loai vit t ciia hé thong cdp khéng
dinh bam (unbonded, postensioning system):
1. Soi cap cuong do cao (strand) thuong
c6 duong kinh 12,7 mm hay 15,2 mm
duoc dat trong vo boc béng nhua
HDPE.
2. Pau neo (anchor head) va ném neo
(wedges).
3. Cac con ké dé dam bao hinh dang bo
cap theo thiét ké.
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c) Cac buoc thi cong chinh cua hé
thong cap khong dinh bam:
Nha thau chinh phan than va thau phy
phan cap s& dan xen nhau thyc hién cac
cong viéc sau:
1. Céc soi cap co vo boc sé dugc
cit chinh xac theo chiéu dai
thiét ké va sau d6 duoc lap dat
san trude cac neo chét.
Lap dat cop pha san.
3. Ddnh ddu vi tri cia cdc neo
song trén van thanh cia c¢op pha san.
4. Ldp dat cdc neo song ¢ dinh vao van thanh cia c¢ép pha san.
5. Lap dat 16p thép dudi cta san.
6. Ké cdc soi cap 1én cdc con ké chdn chd bang thép (support chairs) sao cho
hinh dang ciia cdc soi cdp ding theo nhw hinh dang thiét ké.
7. Lap dat 16p thép trén ctia san & cac vi tri can thiét (thuong 1a trén dau cot,
trén cac dam va & chu vi san)
8. Do bé tong san vo1 su can than cao sao cho khong lam hu hai céc soi cap.
9. Bao dudng bé tong dat cuong do yéu cau qui dinh dé cho phép cing kéo
cap.
10. Thao véan thanh cta cp pha san.
11. Céc dau neo song va ném dwoc dat vao vi tri cudi cia soi cdp.
12. Pénh ddu cdc soi cdp trong bé dé c6 co s do do gian dai sau nay.
13. Cing kéo cap va kiém tra do gidn dai thuc té so véi dd gidn dai tinh todn.
14. Cat doan thira cua cac soi cdp
15. Thao cop pha day. (nhung van giit lai mot sd cay chdng trung voi vi tri cac
cay chéng chéng san tang ké trén dé san khong bi thung khi thi cong céac
tang trén)
16. D6 vita khéng co ngdt lap cde dau neo.

N
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IL.3. Phén tich so sdnh giita 2 hé thong cdp cé dinh bdm va khong dinh bam.

Hién nay, ca 2 hé théng cap c6 dinh bam va khong dinh bam van dang dugc sur
dung nhiéu trén thé gi6i, vi du: & My, dung cap khong dinh bam 1a phd bién, trong khi &
Uc va cac nudc chau au lai thuong dung cap c6 dinh bam.

V& phan tich cac didm manh cta 2 hé thong nay, c6 thé tom tit nhu sau:
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Véi hé thong khong bam dinh.:

Luc tir cap dugc truyén vao san thong qua cac dau neo. Va do d6, néu dau
neo bi tudt thi tac dung cua cap coi nhu khéng con va cong trinh c6 thé sap.
Pong thoi, lugng thép thuong trong san van phai tuong dbi 16n dé kiém
so4t van dé nt.

Vi cac soi cap dugc dat don 1€ trong san nén dé dam bao duoc téng do 1on
cta luc cap theo yéu cau thi khoang cach giita cac soi cap ‘thuong khong
16n, chi khoang tir 100 dén 400 mm. Va vi cing khong thé giam khoang
cach gilra cac sgi cap nay qua nhiéu nén tong lyc truyén vao san ciing bi
han ché khong thé qua 16n.

Cac so1 cap co thé tiép tuc duoc kéo cang vao bét ky luc nao trong sudt thoi
gian str dung sau nay (v6i diéu kién chua cit di doan cép thira ra khoi dau
neo)

Viéc mé thém cac 10 trén san khi cai tao cong trinh sau nay rat bi han ché vi
vudng cac sgi cap (nam qua gan nhau)

Kha nang chéng xam thyc cua cép phu thudc vao yéu td d6 bén cta vd boc
nhira HDPE, nén néu mua cap khong tot c6 thé van bi xAm thuc sau nay.

Vi hé thong cap cé dinh bam:

Luc tir cac bo cap duge truyén 1én két cdu thong qua dau neo va ca lyc dinh
giita cap va bé tong sudt theo chiéu dai soi cap. Do vay, néu diu neo co sy
c6 thi cong trinh van khong bi anh hudng nhiéu.

Téng lyc truyén tir cap dén két ciu c6 thé tuong dbi 1on.

Cén it thép thuong hon hé théng cap khong dinh bam.

Viéc mé cac 15 trén san sau nay ciing twong doi dé dang vi cac soi cap nam
kha xa nhau (khoang 1500 dén 2000 mm)

Viéc bao vé s¢i cap duge bao ddm nho lugng vira xi mang bom vao lép 6ng
ghen sau nay.

Noi chung, viéc str dung giai phap cap bam dinh hay khong bam dinh la hop ly
hon con tuy vao tung truong hop cu thé, tham chi, c6 cong trinh nguoi ta con dung ca 2
loai mét luc nhu vi du bén dudi.
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Hinh anh cép san khong dinh bam:

Hinh anh cép san c¢6 dinh bam:

‘ So sanh gidi phap
v€ mat gid thanh:

Why a bonded system?

This is another question that arises. Why do we use bonded tendons? Well there are a
number of advantages; higher flexural capacity, good flexural crack distribution, good
carrosion protection, and flexibility for later cutting of penetrations and easier demolition.
However there are some disadvantages such as an additional operation for grouting and a
more labour intensive installation.

However, the main reason why bonded tendons are preferred relates to the overall cost of the
structure and not just of the post-tensioning. With unbonded tendons it is usual to have a layer
of conventional reinforcement for crack control. Using bonded tendons there is no such
requirement and therefore the overall price of bonded post-tensioning and associated
reinforcement is less than for bonded tendons. For unbonded tendons the post-tensioning
price may be less, but the overall cost of reinforcing materials is greater.
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