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Tém tat. Luc tng suit truéc dugc xac dinh theo tai trong can can bang. Thong thuong, cc gia tri tng suat hiéu qua nam
trong khoang 0,75 — 1,5 MPa, gi tri can bang tai trong khoang 50% - 100% tai trong thudng xuyén dé c6 thé kiém soat do

véng, cai thién kha nang chdng xuyén, tranh véng qua mirc hay rit ngin ban. Phan tich su anh huéng ciia ting luc truéc
dén sy phan bd phan lyc dit nén khi thay déi ang suat dat nén trong cac trudng hgp can bang tai trong tuong tmg véi

timg hé s6 nén.

Tir khod: Mong bé tng luc trudc; Can bang tdi trong;

Phan luc dat nén

Abstract. The prestressing force is sized in general for precompression requirements and/or load balancing

criteria. Practical experience recommends effective prestress values in the range from 0,75 to 1,5 MPa, balancing 50%

to 100% of the permanent loads. The proposed values are generally appropriate to control slab deflections and

improve punching shear resistance, being moderate enough to avoid excessive camber or slab shortening. Analyse the

influence of prestressing force on uniform soil pressure distribution when we change subgrade reaction in the diffirent

cases of load balancing force to correspond with subgrade factor.
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1. GIOI THIEU

Mic di cong dung ctia irng suét trude trong cac két ciu
bén trén da dwgc g dung rong rdi, nhung thuc té két chu
mong hiém khi duoc du tng luc. Vi vay, néu chung ta cai
thién cach hiéu va ung dung Gmg sut truéc moét cach hop
1y va rong rii hon trong k¥ thuit mong, chung ta c6 thé
khai thic cac loi diém nhu di biét cua tng suét truée
trong k¥ thuat mong.

Muc dich chinh ciia cic moéng 1a truyén tai trong mot
cach an toan tir két ciu bén trén xudng dt nén ma khéng
gdy ra tinh trang bién dang bit thudng ctia méng hodc cia
két ciu bén trén va ciing khéng vuot qua kha ning chiu
tai ciia dit. Ngoai yéu cau co ban nay, cic xem xét khac
nhu nhu ciu chéng thdm c6 thé kiém soat duoc viée thiét
ké cac loai mong nhét dinh.

Moi thiét ké mong déu phtrc tap do sy twong tic ddng
thoi voi két cdu bén trén moéng va dat bén dudi mong. Tuy
cac ddc tinh v& vat lidu va tai trong cua Kkét cAu bén trén
da rét phd bién, nhung kién thirc vé& cic tham sb dit nén
vAn cOn so sai va han ché. Do do, viéc don gian hoa cac
phwong phéap k§ thuat 13 rit cin thiét. Thay vi tién hanh
c4c phan tich phic tap, ngudi thiét k& nén nd Iyc hudng
dén mot giai phap thiét ké hop 1y va dua ra cac chi tiét
thich hop nhim muc dich dat duoc su truyén tai trong mot
cach chinh xdc tir két cAu bén trén qua méng va xubng dat
nén. [1][2]

V& ban chat, chiing ta c6 thé xem méng bé 1a mot ban
san lat nguoc. Trong do, ap luc dét phan b deu tai day
mong s€ can bang véi tai trong bén tren truyen xuong
thong qua cdt va vach ctirng. Luc Gng suét trude duge xdc
dinh theo tai trong cin can bang.

2. PHAN TICH SU ANH HUONG CUA UNG LUC
TRUGC DEN SU PHAN BO PHAN LUC PAT NEN
2.1Phuong phap can bang tai trong[3]

Hién nay, c6 ba quan niémdang dugc s dung phd bién
trong viéc thiét ke két cAu ung suét truge. Trong d6 quan
niém vé ung sudt coi bé tong tng sudt trude nhu mot vat
liéu dan hdi va ¢ thé duoc phéan tich va thiét ké theo li
thuyét dan hdi, quan niém nay 13 co sé cho phwong phap
thiét ké theo duong hop lyc C-line. Quan niém tht hai
duogc goi 1a quan niém vé cudng do, coi bé tong (ng suit
trude twrong tw nhu bé tong cbt thép va sir dung cuong do
gi61 han.

Quan niém thi ba coi bé téng ng suét trudc nhuw mot
loai tai trong nham can bang v&i mot phan tai trong tac
dung 1én két cdu. So v&i hai quan ni¢m diu, quan ni¢m vé
can bang tai trong c6 wu diém hon hin khi phan tich va
thiét ké cAu kién tng sut trude va dic biét 1a rat dé sir
dung va nhu la mot phuong phap truc quan trong viée
tinh toan két cAu siéu tinh, bao gdm ca két ciu ban mong
lién tuc.

Téitrgng
KoL) Lo T6i han
kI(DL+LL) [.___

DL+LL

khong c6 Ung suat kéo
DL

GL .2

khong vong

Do véng Bevung
Hinh 1. Cac giai doan lam viéc cia cdu kién bé tong ot thép
tkng sudt triee chiv uén
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Pé tim hiéu quan niém cin bang tai trong trong mdi
quan hé voi hai quan niém trén, xét qua trinh lam viéc cua
chu kién tng suit truée dudi tac dung ctia udn théng qua
quan h¢ tai trong - d6 vong (Hinh 1).

Qua trinh lam viéc ctia cau kién trai ‘qua céc thoi dlem

1.Thoi diém khong c6 d6 vong: bidu dd ung sudt hinh
chir nhat qua tiét dién.

2.Thoi diém khong co ung sudt kéo: bidu dd ung suit
hinh tam giac v&i ing sudt bang 0 tai thd dudi cing cua
dang dim don gian.

3.Tai thoi diém nGt: xay ra khi nhirng thé xa nhét chiu
g suét dat t6i mé dun phé hoai.

4. Tai thoi diém chay: tai do thép chiu ng sudt qua
diém chay ctia nd nén s€ khong dat dugc sy phuc hdi hoan
toan.

5. Tai trong gidi han: 14 tai trong 16n nhét ma két cau
phai chiu tai thoi diém pha hoai.

Trong d6 céac truong hop tai trong khac nhau tdc dung
18n céu kién 1a:

e Tai trong ban than GL

e Tai trong tong cong DL

e Tai trong lam viéc 1a téng cua tinh tai va hoat tai
DLA+LL

o Tai trong lam viéc nhan voi hé s6 an toan ki dé
xac dinh tai trong diém chay nhoé nhat k;(DL+LL)

e Tai trong 1am viéc nhan véi hé sb an toan k, dé
xéc dinh tai trong diém chay nho nhét ka(DL+LL)

Thiét ké dua trén quan niém thtr nhét (quan niém vé
mg suét) thyc chit 1a viéc cho phép trén tiét dién co
(khoéng) xuét hién Gmg sudt kéo tai tai trong lam viéc
(DL+LL).

Thiét k& dua trén quan niém thtr hai (quan niém vé
cuong d6) bao gdm vide gin truong hop tai trong
kz(DL+LL) voi cuong do gidi han cia cau kién.

Thiét ké duya trén quan niém thu ba (quan niém vé can
béing tai trong) bao gém viéc gin truong hop ta1 trong
(DL+k;LL) véi diém khong véng (trong d6 hé sb ks= 0
hoac <<I trong mét vai truong hop).

Hién nay, ca ba phwong phdp tinh todn déu duoc st
dung cho bé tong ing sut truge. Mdi phuong phap déu
¢6 nhitng vu nhuge diém riéng. Viéc lya chon quan niém
nao dé tinh toan phu thudc vao bai toan cu thé va muc
dich don gian hoa phan tich va thiét ké. Tuy nhién, dbi
v6i hai phuong phéap thiét ké dan hdi va phuong phap
thiét ké gisi han, néu mot phuong phap dugc st dung
trong thiét ké thi phwong phap con lai duoc sir dung dé
kiém tra. Néu phwong phap tinh toan theo li thuyét dan
hdi dugc st dung trong thiét k& thi cin phai kiém tra
cuong do gidi han cia tiét dién dé tim ra liéu cu kién c6
du cuong d6 chiu qua tai hay khéng. Néu phuong phap
tinh toan theo gidi han dwoc sir dung trong thiét ké thi
phuong phap tinh toan theo 1i thuyét dan hdi duoc ap
dung dé x4c dinh ligu tiét dién c6 chiu qua tmg suat dudi
mot tredng hop xac dinh cua tii trong hay khéng va dé
kiém tra 46 vong cho chu kién.

Dbi voi phwong phap cin bing tai trong, tai diém khoi
déu thudng cho 1a tinh tai ciia két cdu dwoc can bing hoan
toan v&i ing sudt trude hidu qua. Pidu nay c6 y nghia la
mot lwgng nho cia do véng 6 thé tOn tai dudi ung suét
trude ban dau. Sau mot thoi gian, khi tAt ca cac ton hao
ung sult da Xay ra, két cAu s& tré lai vi tri can béng. Mac
di 12 dé cin bing v6i tht ca tinh tai, nhung sy cin bing
nhu vy c6 thé yéu ciu mot gia tri ing suét trude rat 1on.
Vi mét gia tri nhét dinh cua do vong dugce cho phép vai

két cdu khong ung suit trude dudi tinh tai, nen phai dua
ra mot gia tri glou han cua do vdng ciia két cAu (g suét
truge. Thiét ké can bang tai trong co thé dat duge do
chinh xac dang ké bai ca tai trong ban than va lyc ng
suat trude co thé thuong dugce du doan chinh xac.
2.2Phan tich sy thay ddi dmg suat dat nén cta két
ciu ban méng be trong truong hgp cé va khong
c6 tng luc trudc tuong ing véi timg hé sé nén
2.2.1  Truong hgp hé sé nén K = 500kN/m?
a. Két cdu ban méng khi ¢é irng liee truée
Truong hop 1: Tai ULT can bang 100% tinh tai
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Hinh 2. Biéu do phan hec dat nén do ULT (cén bang 100% '
tinh tdi), véi hé sé nén K = 500 (kN/m?)
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Hinh 3. Biéu d6 phan lyc ddt nén' trong truong hop 0% tinh tai .
+100% hoat tai, véi hé s6 nén K = 500 (kN/m?)

Truong hop 2: Luc ULT can bang 70% tinh tai

PHAN LUC DAT NEN VOUTAIULT CAN BANG T0% TINH TAI
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Hinh 4. l?iéu a6 phan lyc dit nén trong truong hop tai ULT cdn
bang 70% tinh tai, véi hé so6 nén K = 500 (kN/m?)

PHAN LUC DAT NEN UNG VOT 30% TINH TAK 100% HOAT TAI
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Hinh 5. Eiéu @6 phan lyc dat nén trong trwong hop tai ULT cdn
bang 30% tinh tai va 100% hoat tdi, voi hé so nén K=
500 (kN/m?)

Truwong hop 3: Luc ULT can bang 50% tinh tai
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PHAN LUC BAT NEN VOT TAI ULT CAN BANG 50% TINH TAI
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Hinh 6. Biéu a6 phan Iy ddt nén trong truwong hop tai ULT can
bang 50% tinh tdi, véi hé so nén K= 500 (kN/m?)

PELAN LUC AT NEN 178G VOR S0% TINIE TAk 100% HOAT TAI
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'Hinig 7. Biéu do phdn lyc ddt nén trong trirong hop tai ULT cdn
bang 50% tinh tai va 100% hoat tdi, voi hé so nén K= 500
(kN/m?)

b. Keét cau bin mong khi khong cé irng luc trudc
NEN KHI KHOXG COULT
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Hinh 8. Biéu do phdn lyc ddt nén trong trieong hop khong cé
ULT, véi hé s6 nén K= 500 (kN/m3)

. Két qua tong hop phin lwc dit nén trong cic
trwong hop co va khong co iwrng luc truoce, voi hé
50 nén K= 500 kN/m’?

FHAN LUT DAT NEXN
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Hinh 9. Biéu d6 phadn lwc ddt nén trong tricong hop cé va khéng
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Hinh 10. Biéu d6 phan luc dat nén trong truong hop c6 va
khong ¢6 ULT, véi hé s6 nén K= 1000 kN/m?
Bing 2. Bang so sanh giita gid tri 16m nhdt va nhé nhat ciia
phan lie ddt nén cho cdc truong hop cdn bang tdi trong, voi hé
56 nén K= 1000 kN/m’

Phin lyc it nén (KN/m?)
Cic trwong hop cin % Chénh léch
P Gid trinhé nhat | Gia trilén nhit | A
bang tdi trong : : giira max va min
(min) (max)
Khéng ting lue trude 442 619 29 %
Cén bang 50% tinh tai 452 57.1 21%
Cén bang 70% tinh tai 457 552 17 %
Cén bé.ng 100% tinh tai 463 525 12%

2.2.3  Truong hgp hé sé nén K= 3000 kN/m?

Két qua téng hop phan lyc dat nén trong céc truong hop
cd va khong cod ung luc trude, véi hé sd6 nén K= 3000
kN/m?

- FILAN LUE BAT NEN
VO TRUGNG HOP OO VA KBONG CO UNG LUC TRUGC, K= 300 Trm*
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Hinh 11. Biéu d6 phan lyc dit nén trong truong hop c6 va
khéng ¢6 ULT, véi hé s6 nén K= 3000 (kN/m?)
Bing 3. Bang so sanh giita gid tri [6m nhdt va nhé nhat ciia
phan lie ddt nén cho cdc truong hop cdn bang tdi trong, voi hé
6 nén K= 3000 (kN/m?)

¢6 ULT, véi hé s6 nén K = 500 (kN/m?) Phan lyc dit nén (kN/m?)
- . . s AR ) ZONSY : Ao Cac trwong hop cin - - % Chénh léch
Bfmg 1 lfang so sanPf gitta gid tri lo’ri nhaf va }:l.hO nhat cia S Gid tr] nh nbdt | Gia trilon nht | o
phan luc dat nén cho cac truong hop cdan bang tai trong, voi hé bang tai trong (min) (max) gilra max va min
A A min, max
56 nén K = 500 (kN/m?)
Phin lyc dit nén (KN/m?) Khéng img luc trude 36,6 732 49 %
Cac truong hop cin % Chénh léch -
5 Gia tri nhé nhét | Gia tri 16n nhit Cin bing 50% tinh tai 39.5 653 40 %
bang tdi trong ) ) giita max va min
(min) (max) Cin bang 70% tinh tai 407 622 35 %
Khong tmg luc trede 46.7 57.7 18 % Cén bang 100% tinh tai 424 57,7 27 %
Cén bang 50% tinh tai 412 54,1 13% Capung lyc trudc duoc thay thé bing cic luc
Cin bang 70% tinh tai 474 52,7 10% tuongduong tac dung vao bé tong. Ung vai hinh dang cép
Can bing 100% tinh i Y 07 e va luc ng ll_:TC tI'l{O'C‘ phu hqp s€ can b(ang véidp lug dat t?c
dung 1én moéngva lam cho 4p luc dat phan bo dong déu

2.2.2  Trudng hgp hé sé nén K= 1000 kN/m?

_Tuong tu 2.2.1, ta c6: Két qua tdng hop phan luc dit
nén trong céc truong hop c6 va khong c6 g luc trude,
v6i hé s6 nén K= 1000 kN/m?

hon.
2.3 Anh huéng ctia ma sét nén [2]
Tir biéu do (Hinh 12), ta ¢6 thé thdy anh hudng ciia ma
sat nén dén ung suat hi€u qua trong 2 truong hop hé so

ma sat p= 0,5 va p= 1,0 chinh la lam giam ung suét hiéu
qua trong ban méng khi chiéu dai ban tang dan.

748 Tap chi Khoa hoc Lac Héng S6 04



Phan tich irng xir két cau méng bé dang ban khéng swon iing hee trude trén nén dan hé

1.2
T 10
Z
g 0.8 4
=
z 04
H
ob
S 02

0.0

0 20 40 60 80
Chiéu dai ban méng: L (m)

Hinh 12. Biéu dé iing sudt hiéu qua trong ban mong khi chiu
anh huong ciia ma sdt nén
Vi vdy, khi tinh toanténg sé lwong cap cho méng, cin
tinh dénsé lwong capdé khang ma sat nén.
Xét mot dai mong c6 bé rong b= 1(m), cho chidu day
bén (hy) ting dan tir 0,5 — 3 (m):

3. KET LUAN

Tir cac két qua nghién ctru va khao sat:

= Quy trinh tinh to4n ban mong tmg lyc trudc vé co
ban twong ty nhu san phing bé téng tng luc trudc.
V& ban chét, c6 thé xem mong bé 1a mot ban san 14t
nguoc.

= Ung luc trude c6 anh huong dén sy phan bd phan
Iirc dat nén. Gid tri tai trong can bing cang 16n (ing
sut nén trude cia bé tong mong cang 16n), sy phan
b ctia phan luc dat nén cang dong déu hon, nhat 1a
nén dét c6 hé sb nén lon.
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= Khi méng c¢6 chidu day kha 16n, nén xem xét tinh
hiéu qua kinh té khi phai sir dung mét sb lwong cap
nhét dinh dé vuot qua dwoc ma st gitra mong va dat
nén trong qua trinh thi cong cing cap.
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Hinh 13. Biéu do :96' lwong cdp dé khang ma sdt nén twong img
cac hé so ma sat u=0,5; u =0,75va u = 1,0

Ung v6i hé sb ma sat cang cao, s6 lugng cap dé khang ma

sat nén ting dang ké khi chidu day ban hy> 1,5(m). Vi

vdy, ta cAn xem xét tinh hiéu qua khi chon lya phuong an

moéng co chiéu day ban kha 16n.
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