PHAN MO PAU

1. Su cén thiét caa dé tai

Hién nay cac do thi 16n c6 nhu cau cp thiét vé nha ¢, khach san, vén phong lam
viéc, trung tam thuwong mai...nén nhiing nam gan ddy hang loat cac nha nhiéu tang (da
dugc xay dung ¢ Ha néi, thanh pho Hd Chi Minh, Hai phong, Pa Ning va mot sb
thanh phd khac. Trong khi d6 hau hét cac cong trinh xay dung & nudc ta dugc thiét ké
va thi cong theo ti€u chuan chua hoan chinh ngoai tror mot sb cong trinh dac biét do
nudc ngoai thiét ké. He théng tiéu chuén xay dung Viét nam hién van dang dugc bo
sung va hoan chinh, mét sb van dé dang dugc quan tim nhu dong dat, anh hudng cia
bao 16¢, gié dén hé két ciu nha nhiéu tang. ..

Theo mot o tai liéu nudc ngoai, moi mot cong trinh nha cao téng thé hién quan
diém cua nguoi thiét ké vé viee véan dung cac dang ket ciu trong thiét ké tinh toan. Bac
biét, viéc ing dung cac loai két cu, vat litu moi gan lién voi sy phat trién va hinh
thanh cua cac toa nha cao tang hién nay. Trong khi do, mot s6 cong trinh tai Viét nam
d3 tng dung dang két cAdu méi nhu san nam, san ung sut trudc, san lién hop nhung
viéc nghién ctru sy 1am viéc cua timg cdu kién cling nhu su anh hudéng ciia chiing dén
cac ciu kién khac ciing nhu tong thé cua cong trinh con it. Viéc phan tich, danh gia
kha ning chiu lyc, bién dang cua két cau san theo phuong ngang va phuong ding khi
6 san c6 16 thing trong linh vuc nay 1a rat can thiét, vira tiét kiém duogc chi phi vira tiét
kiém dugc thoi gian va cong strc cia cac nha khoa hoc.

Cac cong trinh xay dung nha nhiéu tang dang c6 xu huong phat trién manh mé
trong thoi gian nay doi hoi can duoc thiét ké chi tiét va day du trén moi phuong dién 1a
van dé rat duoc quan tdm tir cic nha chuyén mén, cac k¥ su, nhing ngudi lam xay
dung...Bén canh do, nhiing nghién ctru kha quan, xac lap trén nhiing co s khoa hoc
dung din nén dugc dua vao tiéu chuan thiét ké va thi cong sau nay nham bd sung hoan
chinh hon cho b tiéu chuin xay dung Viét nam.

Tu nhiing khia canh trén, dé tai “Nghién ctru su anh hu:cmg cua 16 thung trong
san nha dan dung” mong mudén dong gdp mdt phan nghién ctiru vé sy 1am viée cua san
c6 16 thing trong cong trinh xay dyng.

2. Muc dich cia dé tai

Nghién ctru sy lam vi¢c cua cac ban san co 16 thung, sy anh hudng cua néd dén su
phan bo lai noi lue trong két cAu. Bé)ng thoi hiéu 16 duoc su bién dang, co ché lam
viéc cta san hay tac dong cta nd gay ra dbi v6i cac két cau khac, tir 46 dua ra cac giai
phap phi hop trong thiét ké cong trinh xay dung dan dung.

3. Poi twong va pham vi nghién ciru
3.1. Pdi twgng

Nha nhiéu tang
3.2. Pham vi nghién ciru

Nha nhiéu tang c6 dang mit bang ddi xtng nhu mit bang hinh vudng va hinh
chir nhat tai Viét nam



4. Co s6 khoa hoc va phwong phap nghién ciru
4.1. Co sé khoa hoc

Dé tai dua trén hé thong 1y thuyét tinh toan ndi lyc va bién dang cua san c6 18
thung trong nha cao tang chiu tac dung cua tai trong.

4.2. Phuwong phap nghién ctiru

Dé tai sir dung phuong phap nghién ctru 1y thuyét két hop véi viée phén tich bang
may tinh.



Chuong 1
TONG QUAN VE KET CAU SAN
BE TONG COT THEP
1.1 Cac loai két cAu san bé tdng cot thép.

1.1.1 San BTCT san swon toan khdi:
La loai két cau san c6 hé dam san d& bén dudi, day cling 1a loai san truyén thong pho
bién trong cac cong trinh xay dung.
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Hinh 1-1. So' d0 san ¢6 ban ké 4 canh

Tuy theo kich thudc cua mat br?mg ma co thé 1lam ban don hodc ban lién tuc. ban
don chi gobm mot 6. Ban lién tuc gdm nhi€u 6 do bé tong lién nhau. Goi tya ctiia ban cd
thé ké tu do hodc lién két cling véi dam.

Nhip tinh toan cua mdi 6 ban dugc xac dlnh theo ca 2 phu’0‘ng, ki hiéu 1y, Itz O
gbi tua ké tu do, nhip tinh toan 1y dén mep g01 cong thém nira chiéu day ban. O gbi
tua lién két cing véi dam, nhip tinh toan 1dy dén mép dam. Nhu vay goi o 13 khoang
cach ndi gitra hai mép goi tua thi

- Khi hai gbi tya déu lién két ctng: 1 = li.

- Khi mét bén lién két cing, mot bén ty do: 1 = Iy + 0,5h,.

- Khi hai gbi tya déu ké tu do: 1 = lg; + hy.

Noi lic trong ban c6 thé tinh theo so dd dan hoi hodc so d6 khép déo. Theo so dd
dan hoi, chu yéu dya vao cc bang tinh toan 1ap san dung cho cac ban don va loi dung
n6 dé tinh toan ban lién tuc. Tinh toan theo so d6 khép déo dua vao phuong trinh tong
quat rat ra tir didu kién can bang cong kha di cia ngoai luc va ciia noi luc.

1.1.2 San 0 co.

San 6 co 1a mot dang dic biét caa san c6 hé dam tryc giao. N6 duoc cu tao bai
hé dam tryc giao theo hai phuong, chia mat san thanh nhiéu 6 ban ké bn canh, mbi
canh cua 6 ban thuong nhé hon 2 mét. Phuong caa hé dam truc giao thuong dugc bd
tri song song véi canh san, tuy nhién cé thé b tri phuong cua hé dam truc giao hop
v6i canh san mot goc 45°. Trong san & co kich thude tiét dén ngang cua hé dam truc
giao giéng nhau, dim bao quanh 1a dim cimg, ciing 1 gdi twa cua hé dam truc giao.
Khi bé tri hé dam xién thi cac dam ngan dat sat goc sé 1a gbi tya dan hdi cho nhiing
dam dai giao nhau véi né

Ban ctia san 6 cd c6 chiéu day khoang 6-7cm.



'[l'nh ban san 6 co la cac ban cé kich thude (a, b) la ban thudc loai ké béq canh.
Co thé tinh ban doc lap hoac ban ’Iién tuc. Thuc te, do kich thudc 6 ban nho, cot thép
khéng can tinh toan chi dit theo cau tao.

Két ciu dAm san 6 co:
Xem hé dam tryc giao tua 1én cac dam bao quanh, c6 lién két 1a tua don. Xét 6

ban c6 kich thuée (Ly, L,). Tai trong tinh toan tac dung Ién san la q(KG/m?), thi tai
trong phéan bo theo phuong L, la g; va theo phuong L, 1a g,
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Hinh 1-2. So' d6 dAm san 6 co

1.1.3 San gach bong:

Hién nay gach bong co nhiéu loai, nhiéu hinh dang khac nhau, vat li¢u cua vién
gach bang dat sét nung, vira xi mang hay béténg da mi.

L6 rong cua vién gach giir vai tro cach am, cach nhl¢t t6t, nhung kha nang chéng
tham kém, thich hop cho cbng trinh cach &m cao: bénh vién, truong hoc ...

Chiéu day cua san gach bong tir 40-60mm, c6t thép trong ban san dit theo ciu
tao ¢g6a =200—250 mot I6p dat ¢ gitra ho.



Cét thép san DAm gan (sudn)
X L

e e S b By Gach lat san
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Hinh 1-3. CAu tao san gach bong

Cac suon (dAm gan) thuong bé tri theo phuong doc nha ting d6 6n dinh ngoai
mit phang ubn cua dim ngang. Suon 1am viéc nhu mot dam don hodc lién tuc, do bé
rong cua sudn nho he=70-80mm (tuy thudc vao loai gach) nén cét théo doc thuong bd
tri mot thanh hoic 2 thanh ¢t dai mot hodc hai nhanh.

Suon (dam gan) 14 dam don hoic lién tuc nhiéu nhip, cac gbi tua 1a cac dam
khung chiu tai tir san truyén vao. Suon (dam gan) thuong tinh theo so d6 déo néu déu
nhip

Tai trong tac dung Ién dam gom: tinh tai va hoat tai

Q= (gs + ps)Bg(KG/m) (12)

V6i By bé rong cua vién gach bong

Noi e khi tinh theo so d6 déo twong tu nhur tinh ban san cua san sudn toan khoi
6 ban dam. Tiét di¢n cua dam gan la tiet dién chir T (bc’=B, bs, h=hg+hy)

O gdi: tiét dién tinh toan 1a tiét dién chix nhat (bs, h)

O nhip: Tiét dién tinh toan 1a tiét dién chix T

Tinh toan va bd tri cét thép twong tu nhu mot dam binh thudng
1.1.4 San nam.

San nam gém ban ké tryc tiép I1én cot. Pau cot duoc 1am loe ra thanh mii dé cho
ban lién két voi cot, d¢ dam bao cudng do chéng lai hién twong dam thing cua ban
theo chu vi cot, 1am giam nhip tinh toan caa ban va 1am cho mémen dugc phan b déu
theo bé rong ban

Tuy theo tai trong trén san ma mii cot duoc cu tao ¢6 hinh dang khéac nhau. Cot
thép trong mii cot dat theo cau tao
Thudng trong san nam kich thuéc ludi cot thuong chon ludi 6 vudng tiét dién
ngang cua cot thuong dugc chon la hinh vudng hoac hinh tron
C6 nhiéu phuong phéap tinh san nam.
- Phuong phép tinh ban dan hoi: xem ban san 1a ban lién tyc theo hai phuong ké
I&n cot, trong tinh toan da dua vao céc gia thiet khdng phu hop vai thuc té nén
két qua khong that chinh xac.
- Phuong phap khung thay thé: Noi dung phuong phap nay Ia thay thé két cau san
va ct bang hai h¢ khung thang goc véi nhau (mot phan cua san xem la dam
ngang cua khung thay thé). Trong moi phuong khung dugc tinh véi toan bo
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tai trong theo céc phuong phép co hoc két cdu. Sau d6 phan phéi noi luc cho
tung dai ban.
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Hinh 1-4. Cau tao mii cot

- Phuong phap gan ding ding cac cong thuac va cac bang tra da lap Szin, do céac
nha khoa hoc Lién x0 A.A.Gvozdiep,V.l.Murasep d€ ra, da duoc ki€ém ching
bang thuc te.

Hién nay, voi su phat trién cta cong nghé thong tin thi viée su dung phan mém
dé tinh toan két cau san phuc tap ciing kha thuan loi nhu phan mém SAFE, SAP2000
hay ETABS.

1.1.5 San panen lip ghép.

San panen lip ghép ciu tao bang c4c panen (tim san) gac 1én dam hoic tudng.
Panen dugc duc san trong c&c nha may hay tai hién truong, duogc lap ghép lai thanh
mat san.

Theo hinh dang chia lam ba loai:
-Tam dic: cach am kém, ton vat ligu.

-Tam c6 15: cach am tét, tiét kiem vat liéu, 16 rong c6 thé 1a hinh tron, hinh bau
duc, hinh thang... Panen c6 thé c6 mot hoac nhiéu 10, trong panen cé 16 bé
day toi thiéu cia ban canh 20-30mm, cua suon: 25-35mm.

-T4am c6 suon: gdm c6 ban ndm ngang va cac suon doc, Sudn ngang.
Kich thudc cua panen
-Kich thudc that (Lg,): ding cho nha san xuat ché tao.



-Kich thuéc danh nghia: dung dé goi, giao dich.
-Kich thudc tinh toén (L,): ding dé tinh toan.
a. Tam dac
Tam dic thuong cé kich thude nho,thuong dung cha yéu cho ¢éng trinh ¢ nhip

nho nhu hanh lang, nha dan dung. Nhuoc diém Ia ton nhiéu bé tong, kha ning cach am
kém. Tuy nhién khau ché tao dé&, nhanh, lién két don gian.

b. Panen
Panen can duoc tinh todn vé tong thé ciing nhu vé su chiu luc cuc b cia cac bo
phan (than, suon).

- V& tong the: xem mdi panen 1a mot dam don gian ké 1én hai goi tu do. Dé tinh
cot thép phai qui doi tiet dién that ctia panen thanh tiét dién tinh todn tuong duong
(chit T véi panen suon, chit | doi véipanen co 16 (hdp). Be rong ban canh chiu nén lay
bang chiéu rong cua panen. Neu chicu day ban canh kha bé h’.<0,1.h thi bé rong ban
canh dua vao tinh toan lay theo qui dinh sau:

b’ <12.(n-1)h’+b. (1.3)
trong d6 n- sb suon trong tiét dién ngang panen.

Khi canh nam trong mién kéo thi khéng xét khi tinh toén.

Bé rong suon cua tiét diénchit T (I)  b=Ybs;

-Vé cuc bo: Xem ban lién két ngam dan hoi véi suon. Suon ngang duoc xem ké
tu do 1én suon doc. Suwon doc ké tu do Ién dam (khung)

* Panen c6 10

Vé tong thé

Xem panen nhu mot dim don gian tua 1én hai dam khung.

Chiéu dai tinh toan Lo, xac dinh theo hinh 4.20.

Tiét dién tinh toan: Chuyén tir tiét dién ngang that sang tiét dién tinh toan tuong
duong la tiét dién chit I, bé rong suon: b=) by, ban canh phia dudi chiu kéo khong dua
vao tinh toan nén tiét dién chit I tr¢ thanh tiét dién chir T, voi b’ .=B.

V& cuc bo.

Tinh ban: Cat theo phuong ngang mot dai c6 bé rong b = Im. Ban lam viéc nhu
mot dim lién twc nhiéu nhip, tua trén cacs gbi 1a cac suon. Tai trong tac dung 1a q.
Thuodng ban tinh theo so dd déo (tuong ty nhu cach tinh ban sudn toan khdi ¢ ban
dam). Thudng nd luc tinh toan kha be, c¢b thép trong ban dugc dit theo cau tao ® = 3-
6, a<200 cbt thép thuong bd tri mot 16p vira chiu M*, M. Vi vay khi tinh cbt thép chon
ho = hy/2.

Tinh suon: Suon trong panen dugc xem la diam don gian ké 1én dam khung, tiét
dién tinh toan 14 tiét dién chir T, c6 b = by, b bang khoang céac gilra hai suon. Téi
trong tac dung q = (p+g)b. . Tim ndi luc va tinh cbt thép (twong ty nhu tinh ddm cua
san suon toan khoi co ban dam).
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Hinh 1-5. Mt s6 dang panen
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1.1.6 San lién hop.

La loai san két hop gilta két cau bé tong va thép hinh, thép tam hodc thép ong.
Viéc hinh thanh cac dang két cau lién hop nay bat ngudn tir hai nguyén nhan. Nguyén
nhan thir nhat bat dau tir y dinh thay thé cac c6t thép tron bang cac dang cbt thép khac
goi 1a cbt ctng, khi ham luong qué 16n hinh thanh nén két ciu lién hop. Nguyén nhin
thr hai bat ddu tir ¥ tedng mudn bao boc két cdu thép chiu luc bang bé tong dé chong
xam thyc, chong chay hoic chiu lyc, tir d6 hinh thanh nén két cau lién hop thép, két
céu bétong .. . nhung dang két cAu nay cling da dugc loai ngudi dung to1 hon thé ky, va
cang ngay cang thiy c6 nhiéu wu viét can phai khai thac.

Viéc nghién ctru tmg dung va phat trién két cau lién hop thép - bé téng ding
trong cac linh vuc cau duong, nha cira va cac dang cong trinh ky thuat khac da va dang
duoc rat nhiéu quoc gia quan tam. Nhiéu hoi nghi khoa hoc vé két cdu lién hop thép bé
tong & tdm c& qudc té di duoc to chirc: hoi nghi 1an thi nhit tai Seatle Washington,
M7§ nam 1984. Hoi nghi 14n tht ba da to chuc tai New England College ¢ Henniker,
New Hamshire nam 1987.

1.1.7 San BubbleDeck (san bong).



San bong 1a 1 loai san rdng, c6 hé théng bong nhya tai ché nim & giira két cdu
san nham 1am giam trong luong ctia két cau san nhung van dam bao kha ning chiu luc
va bién dang khi chiu céc tai trong tac dung. Mot két cAu san dic s& gap rat nhiéu trd
ngai khi phai vugt nhip 16n do anh huong cua trong luong ban than. San bong da giai
quyét van dé nay bang cach giam 1/3 lugng bé t6ng nhung van dam bao kha ning chiu
lwc twong tng. Do d6 clng mot khoang cach ludi cot, san bong chi cin st dung
khoang 1/2 luong bé tong so v6i tim san dic khong dam. Ngoai ra, tim san phang
chiu lyc theo hai phuong, v&i uu diém giam nhe trong lwong ban than, khi két hop véi
hé cot va vach chiu luc sé 1a mot giai phap hiéu qua chéng dong dét cho cac cong trinh
cao tang. Ngoai ra, trong nhirg ving chiu luc phic tap c6 thé bo bét cac qua bong dé
tang kha ning chiu lyc cit cho ban san (nhitng khu vyc nhu tiét dién quanh cot, vach,
161).

CcAcC PAC PIEM NOI BAT SO V61 SAN PAC

SAN PAC SAN BUBBLEDBECK
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THUY DO KHONG cO
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Hinh 1-6. So sanh dic diém ctia san dic va san béng



Ty s giita nhip/chiéu cao tinh todn cua tim san L/d < 30 dbi véi san don, L/d < 39 cho
san lién tuc va L/d < 10.5 cho san ngam 1 phuong. Nhitng thong sé nay da dugc tinh
toan va thir nghiém thong qua tiéu chuan BS 8110 va Eurocode 2.

400
(fck = 20-30 MN'm2, fy = 500-550 MIN/m2) L 19

350

- 17
300

- 15

250

200 12

Nhip [m]

150 B

100 A

Kha néng chiu mémen (kNm/m)

50

0+ f ? :
170 230 280 340 390 450

Bg day san (mm)
Thép: @8-12/75 @10-16 /100 212-18 /125 ©14-20/ 150 @16-22 /175 @18-25/ 200 [rmm]

Hinh 1-7. Quan hé kha ning vuot nhip - chiéu day san
1.2 San ¢6 16 thiing.

Trong céc cong trinh xdy dung dan dung hién nay, hau hét cac tim san trong nha
déu co 10 thung nhu 6 cau thang, 16 k¥ thuat, 6 thoang hay giéng troi nén tai nhitng vi
tri nay, ndi luc va bién dang c6 su thay doi tir nhé dén 16n tuy theo kich thudc cua 16
thing.

Pé tao ra mot khe ho ¢ tang hién c6 trong cong tac xay dung nang cap va thay
do6i la mot viéc rat thong thuong. Mot cira moi mo co thé dugc st dung cho cau thang,
mot tryuc thang may, mdt su tham nhap ong, gleng troi, vv Dé thuc hién mét thay doi
c6 tinh kha thi va duy tri 6n dinh cau tric cac tda nha hién can c6 sy tinh toan va phan
tich ctia k¥ su két cAu trong giai doan 1ap ké hoach ban dau.Véi kién thirc da dang vé
cac loai san xay dyng va kinh nghiém trong viéc danh gia cAu trac va cuong do, cac ky
su két cdu co thé trinh bay y kién dong gop lién quan den viéc lya chon dia diém mo
ctra, tinh kha thi xy dung va lya chon sy ting cudng can thiét cho cac vi tri do.

Hinh 1-8. L6 thiing thong thuong trén san.
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Hinh 1-9. Cac loai san thong thuwong.
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Hinh 1-10. Anh huéng ciia 16 thiing t6i tam san.

Nhu hinh v& 1.10 rd rang la khi xuat hién 1 16 thung trong san thi kha ning ‘phéan
phdi lai noi lyc co chiéu huong nguy hiém d4 tang 1én. M6 men tang 1én rd rét doi véi
nhirng tam san xung quanh 16 thung, diéu nay ciing co thé giai thich théng qua su giam
d6 ctng tong thé cua toan bo két cau san.

Hinh 1-11. L thoang trong tAim san

11


http://www.structuremag.org/wp-content/uploads/0413-ps-1.gif
http://www.structuremag.org/wp-content/uploads/0413-ps-2.gif

Hinh 1-12. Mt dang 16 thiing trong san

Bén canh do, viéc suy giam do cimg cua toan bd san témg c¢6 anh hudng dén cac
két cau xung quanh nhu cot, dam, vach cing gan do. Nhirng vi tri xung quanh 16 thung
ctia san bj giam yéu, mat su lién tuc trong két cau nén s& xuét hién nhiéu tng suat phu
khac nhau tiy thudc vao kich thudc ciia 16 thing. Trong mot sd trudng hop, khi kich
thudc 16 thung 16n, phai gia cuong xung quanh miéng 16 thung bang hé két ciu dam
thay vi gia cuong bang ¢t thép c6 dudng kinh 16n hon so voi thép san.

— Main Bars

- _%_ _

Distribution Barg

Hinh 1-13. L§ thiing nhé (dwong kinh nhé hon 150mm)

Vi 16 thung c6 kich thude nhé nhu hinh 1.13 thi ¢6 thé khong can gia cudng cdt
thép, nhung véi s lugng nhiéu, khoang cach cac 16 thung day thi can phai xem xét va
tinh todn chi tiét.
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U-Bars of the same diameter as

/ the bars on which they lap

IV/II
.

— o I
Development p - *
Development

Length of Bar
length ¢f bar

Development
Length of Bar
.—

Development
Length of Bar
—— o

7

Hinh 1-14. Kich thuéc 1§ thiing trung binh
, béi véi nh&ng tAm san gé kich thudc 16 tir 150-450mm, mot nira 1u:qng et thép
bi cat tai 16 thung can duoc bd sung gia cudong cho nhirng thanh thép bi cat theo ca hai
phuong, dong thoi tang cuong cot thép cho phuong canh ngan nhu hinh 1.14.

Additional Diagonal
reinforcement

Development
Length of ba

Hinh 1-15. Kich thuéc 16 450-900mm

Pbi vé6i tim ¢ kich thude 16 16n 450-900mm, ngo?i vi€c gia cuong cac thanh
thép song song voi cac canh nhu hinh 1.14 thi can phai b6 sung, tang cuong thém cac
thanh thép theo cac phuong duodng chéo cua 16 nhu hinh 1.15.
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Chuong 2
CO SO LY THUYET TiNH TOAN
2.1 Phéan loai 16 thiing trong san
2.1.1 L6 thiing nhé va vira.

La loai 16 thiing c6 kich thuéc khong 1én, it anh hudng dén noi luc va do cung
cuc bg hay do cung tong thé cta 6 san.

Theo tiéu chuian két ciu bé tong cot thép cua Ba Lan (PN-B-03264) dua ra
phuong an thiét ké 1a gia cuong thém cot thép. Trong truong hop nay, ngoai cdt thép
dugc thiét ké cho 6 san toan kh01 thi con bo sung thém cbt thép gia cuong xung quanh
16 thing voi chiéu dai doan cét thép neo 1a Iy et (xem hinh 2.1). Chiéu dai mdi canh
cua 16 thung khong vuot qua 1/4 kich thuoc mdi canh cua 6 san, dong thoi tai trong
phan bd déu trén san khong vuot qua 1 T/m? Néu kich thudc 16 thung vuot qua gioi
han trén hodc tai trong vuot qua d6 1on cho phép thi ¢ thé phai thiét ké hé dam an.

ly

b < ly/4

a < Ix/4 lb,net

Ix

Hinh 2-1. Gi6i han kich thwéc 15 thiing nhé theo tiéu chuian BaLan.

Co sy khac nhau khong nl}iéu gifra cac tiéu chuan cia cac qudc gia. Theo tiéu chuan
BBK4-2004 ciia Thuy Dién thi cho phép kich thude 16 thing nho hon 1/3 kich thuéc
cua 0 san theo hai phuong (theo hinh 2.2).

———————————————— = N
/] |
s |
|
7 o
S | =
. A
|
P a<ly/3 |
|
1 - |
AL Ix

Hinh 2-2. Kich thwéc 16 thiing vira trong ban san 2 phuong
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Pé tinh toan cdt thép can xac dinh momen va lyc cit can thiét cho 6 san dong
nhat twong tmg (qui ddi dién tich 6 san twong tng). Nhitng mé men va luc cét tir dién
tich 16 thung can dugc phan chia va thém vao moé men, luc cit & cac dai xung quanh
16.

Céc sudn d& duge coi nhu hé dam co chiéu rong tiét dién khong 16n hon 3 lan
chiéu day san hay 1/10 nhip ctua dim. Chiéu dai cta cac thanh thép trong cic dam nay
cling can duoc thiét ké twong tu nhu trong tm san toan khéi, dong nhét (khong c6 16
thung).

Trong tiéu chuin BBK4-2004 ciing chi phac thao qui trinh tong thé. Viéc tinh
todn chi ti€t ndi luc va bo tri cot thép con tuy thudc cong trinh hay bai toan cu thé, theo
ndi dung thiét ke tr so tay thiét ké két cau hodc céc ti€éu chuan kém theo.

2.1.2 L6 thiing 16n

La loai 16 thing c6 kich thuéc >900mm hodc co ti 1¢ kich thude 2 phuong kha
16m so v&1 toan bg 6 san (I6n hon 1/3 L nhip theo moi phuong).

Céc 16 thung trong 6 san c6 thé dung cho 6 cau thang hodc cac giéng trdi thong
tang. Su xuat hi¢n cua cac 16 thung 16n ¢ trén san c6 anh hudng dang ké dén cuong do,
do vong cling nhu sy lam viéc cua toan bg két cau san.

Ngoai cac 15 thung theo thiét ké tir ban dau, con c¢é trudng hop 16 thing duoc tao
ra trong qua trinh stra chira, cai tao nang cap cong trinh. Poi v4i nhiing trudng hop nay
can c6 phén tich tinh toan Gmg sudt, su lam viéc ctia san rat chi tiét. C6 thé phai gia cd
bang hé thong két ciu trung gian nhu hé ddm d& hodc dung cac bién phap cong nghé
thi cong moi dé giai quyét cac bai toan vé su hao hut Gng suat hodc phét sinh nhiing
thanh phan noi lyc nguy hiém do 15 thung gy ra. (vd nhu cong nghé cing thép sau dbi
v6i nhitng thanh thép bj cit boi 16 thung...)

Céc tiéu chuan ciing huéng dan thiét ké cot thép cho san 1am viéc 2 phuong tuin
theo viéc phan tich dan hdi tuyén tinh. Can tinh toan cho cac md men 16n nhat & nhip
va gbi. Cot thép can thiét cho nhip nim ¢ phan giita 6 ban duoc gii han bdi ving
gach chéo hinh chit nhat nhu hinh 2.3

— ]
| r —X |
i 7/
| S|
: 728
Y 11—

Hinh 2-3. Vung giéi han cot thép 16n nhét cia nhip
~ Ngoai vung nay, cbt thép c6 thé duoc giam 1 luogng 1a 50%. ,(3 cac goc cua 0 ban,
sO lugng cot thép chiu M am ciling phai bang mdt nura lugng c6t thép chiu luc theo
15



thiét ké. Pong thoi, thép chiu md men duong & 2 canh cia gdi don gian bao gém ca
ludi thép vuong goc va thép chéo nhu hinh 2.4

0.3 ly 0.3 ly
e ———————— S
< 2 27 12
g E
. I
= 7] k: |
|
T——0 Ay L 1 PNE
= 2

L Ix>1ly L

Hinh 2-4. C6t thép b tri cho san 2 phwong theo tiéu chuin Ba Lan
Thanh s6 1 1a thép thiét ké cho vung chiu M duong
Thanh s6 2 1a thép thiét ké cho vung chiu M am.
2.2 Phuwong phap thiét ké dam an.

N
N

Xét tAm san loai dam c6 1 16 thung hinh chir nhat nhu hinh 2.5, chiu tai trong
phan bd déu 1a q. San duoc gia cudng thém cbt thép chiu lyc trong pham vi by, Ngoai
ra, cbt thép ciing duoc ting cuong theo phuong con lai (tham khao mit cit A-A va B-
B)
hm

-
l . T T ! N: 4| Y
| | | ! I ]
| | | | —]
: \ < \ I I : |
I I [ |
| | My | | 1
V | | |
I - } A : | ||
A | |
iy x| el |§ ! B 3
| } ml : I —
| | . l -
| | | | —
I -0 I l | —
| | I I T -
I — h ! I [ 4 N

Cross section A-A Cross section B-B
] ——
Ay
,  bm ,

Hinh 2-5. Bén san loai dim c6 18 thing hinh chir nhat
Chiéu rong ting cuong ct thép by, duoc tinh nhu sau:
b
b, ~ (0,8 - Z) L (2.1)
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MO0 men myy, dugc tinh:

Mym = [0,125 + 0,19%(22)°|qL? (2.2)
M& men m,, duogc tinh:
m,,= 0,125ga (a + 2b,,) (2.3)

Phuong trinh (2.3) duoc 4p dung trong trudng hop b/a>0,5.

Cot thép gia cuong tinh theo cong thire (2.2) va (2.3) can duogc bd tri tap trung &
xung quanh cac canh cua 16 thung.

Hai tac gia Stiglat & Wippel (1973) dua ra cong thirc tinh cho trudong hop ban
san loai dam ngam 2 dau nhu sau:

gL
12 nll)‘c‘i‘ | nl'{\‘cm -
| T : =1
| | | —-—
| < 1 i ‘ I | : L
I ‘ i _‘1£ ]
X £ 24 T .
I N ! : v : ]
| | i | { =
| - : } | : : X | ]
I ! l ! l | S
| N | 7 ~
/||, bme AI, al2 al2 Al, bm /IL
Hinh 2-6. Ban san loai dam lién két ngam 2 dau
b
b~ 0,6(0,8—72)L (2.4)
bme = 0,18L (2.5)
M6 men nhip My, dugc tinh nhu sau:
My = [0,042 + 0,19%]qL? (2.6)
khi b/L>0,4
hoac
My = (0,042 + 0,332 q1 2.7)
khi b/L<0,4.
Trong truong hop b/a>0,5, mé men & géi mye dugc tinh nhu sau:
myer = — (0,042 +0,33;22,) (1,5 - 7) L2 (2.8)

Dbi voi nhing gia tri b/a 16n hon, mdé men ¢ gbi myem c6 thé duoc lay nhu trong
trrong hop 1 dau ngam, 1 dau lién két goi tua trong pham vi x = £a/2 (hinh 2.6).
Néu b/a<0,5 thi ca 2 md men Myer VA Mye durge léy nhu sau:

qb?
2

(2.9)

Myer = Myey = —

17



Khi d6 my, dugc tinh toan nhu trong cong thirc (2.3).

Céc tac gia ciing dé xuét cdng thire tinh toan cho 6 san lam viéc 2 phuong véi 16
thung hinh vudéng ¢ gitra, chiu tai trong phan bo déu la q (hinh 2.7)

e

2

I- e max
j g
y
Mem
X

D ——

Hinh 2-7. Ban san 2 phwong c6 16 thiing hinh vudng ¢ giira
M6 men dugc tinh theo phuong trinh:
mi:kiqL2 (210)

Béang 2.1 dua ra cac gié tri cua h¢ sd k tuy thudc ti sb a/L.

all 0 0,2 0,4 0,6 0,8
M, -0.052 -0.048 -0.036 -0.019 -0.005
M 0.018 0.022 0.010 0.004 0.001
M 0.018 0.015 0.008 0.003 0.001

Bang 2-1. Hé s6 k

2.3 Thiét ké gia cwong bang bé tong s¢i cacbon.

0.8x
o,
;1 0.4x

| Ecu \“

|

| NL % ; Fo
e e M.

As} _As_’

T | Fo+ Fa |

Hinh 2-8. So' d6 cwong dd gia cwong bang cot thép

Mb men tiét dién My, duogc xéac dinh tir phuong trinh can bﬁng khi léy M dbi véi
1 diém trén dudng trung hoa NL :

Mgr = 0.6F X +(Fy +Fo )(d —x) (2.11)
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Budc tiép theo 1a thay thé thép gia cuong Ag bang soi polyme. Chleu day 16p
polime khoang 0,Imm, boi vay 1 vai 16i nho c6 thé duoc chap nhan néu ta gia dinh
rang trong tAm cta né ndm trén bé mit bé tong. (d=h) (xem hinh 2.9)

3
<
Y ——— L
FC
— T Md:
“: St
Sr
hﬁ
Hinh 2-9. So' d6 cwong d9 gia cwong bang BT cot s¢i (CFRP)
M6 men tiét dién Md2 dugc tinh:
My, = 0.6F x +F, @d —x)+F; (h —x) (2.12)

Muc dich cua viéc tinh toan lai 1a gilr can béng kha nang chiu lyc cua tiét dién
khi c6 cot thép gia cudong va bé tong cot soi, khi do:

Mg1 = Mg (2.13)
Thay phuong trinh (2.11) va (2.12) vao (2.13) ta c6:
Fs2(d-x) = F¢(h-x) (2.14)
Theo diéu kién phén tich (mg suat va dién tich tiét dién ta c6:
Ag205(d-x) = Asor(h-x) (2.15)
Ap dung dinh luat Hook:
0050 =0)

00 (= 10)
(2.16)

Gié thiét gi61 han chay theo dinh luat Becnuli va lyc dinh bam cua sgi cacbon
trong bé tong 1a hoan toan ly tudng, thi ta c6 cong thirc ma A chi phu thude hinh dang
va su khac nhau cua cot thép va sgi cac bon:

_ Op(0—0)? .
0o — D[ (h _ D)Z [12
(2.17)
bat o=x/d, ta co:
0o -0)?
Up = —n Uz
UoE—=0)2
(2.18)
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Chuong 3
Vi DU TINH TOAN
3.1 S6 liéu tinh toan.

Trong khudn kho dé tai chi xét tim san hinh chit nhat c6 kich thudc nhu hinh vé
3.1 trong cong trinh nha 5 ting. Cong trinh dugc xay dung & Hai Phong, chiu céc diéu
kién tai trong : hoat tai, tai trong gio,... theo tiéu chuan TCVN2737-95.

Hinh 3-1. So @6 khéi cong trinh
3.1.2 Kich thwée cong trinh
- Nha 3 nhip L=8m, 6 budc cdt B=6m.
- Chiéu cao tang 1 14 4,5m, chiéu cao cac ting 2-5 12 3,3m
- Tiét dién cot tng 1,2 : 40x60cm, tang 3,4,5 1a 30x50cm
- Tiét dién dam chinh 13 30x70cm, dim phu la 25x40cm.
- Chiéu day san la 12cm.
3.1.3 Tai trong
- Tinh tai: Trong luong cac két cdu BTCT va thép duoc chuong trinh ty tinh
+ Gach lat: 0,01x2200x1,2=26,4 kG/m*.
+ Vita lat, trat: 0,03x2200x1,2=85,8 kG/m®.
+ Véch ngan nhe: = 100 kG/m?.
20



Tdng tinh tai khong ké san BTCT q = 212 kG/m?.

Tai trong tudng bao che xung quanh nha tang 1: 0,22x1800x3,8=1505kG/m.
Tai trong tudng bao che xung quanh tang 2-5: 0,22x1800x2,6=1030kG/m.
Hoat tai: P = 200x1,2 = 240 kG/m’.

Tai trong gid cho cong trinh & Hai phong 14y Wo=155 kG/m>.

Gia tri tinh toan thanh phan tinh cua tai trong gio W & do cao Z so véi mdc
chuan:

W=n.W,. k. ¢;
Tai trong gié qui vé phan bd ¢ murc san:
W,=W.h,e
Trong do:
+n - hé s6 vuot tai, n = 1,2

~ t W, - la gia trj cua ap luc gio lay theo ban d(ff) phan vung phu luc D va
dicu 6.4 TCVN 2737-1995, tai khu vuc thanh pho Hai phong thi Wy= 155
(KG/m?)
+ k - 1a hé sb tinh dén su thay ddi coa ap luc gidé theo do cao c6 phu
thudc vao dang dia hinh.
+ ¢ - 1a hé s6 khi dong phu thudc vao bé mit don gi6 cua nha, mit don
gio ¢4 = +0,8, mat hut gio6 ¢, = -0,6.
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Béang 3-1. Bang tdi trong gioé tic dung lén cong trinh

Tang | n k Cs |Gy hi(m) | Wo (kG/m2) | Wd (kG/m2) | Wh (kG/m2)
0 1,2 [ 0,8 0 155 268 201
1 1,2 {0,860|0,8 (0,6 |45 155 499 374
2 1,2 | 0,947 7,8 155 465 349
3 1,2 {1,018 11,1 | 155 500 375
4 1,2 {1,070 14,4 | 155 526 394
5 1,2 | 1,107 17,7 155 544 408
3.2 Két qua tinh toan
3.2.1 Biéu dd irng suit ciia san tang.
Hinh Al

Hinh B1
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pZemmEs 0o 14
Hinh 3-4. Biéu d6 rng suit ciia san ting 5

Hinh C3

O_

(D—

28

42 5.6

7.0 8.4

3.2.2 Bang két qua chuyén vi va trng suit trong 6 san

9.8

San nguyén | San cé 16 thiing nhé | Sancé 16 thiing 16m
Tang 5 | 0.321 0.397 0.424
Tang 4 | 0.302 0.370 0.391
Tang 3 | 0.254 0.311 0.339
Tang 2 | 0.186 0.224 0.256
Tang 1 | 0.127 0.151 0.189

Bang 3-2. Bang chuyén vi clia 6 san (cm)

w2 e

San nguyén San c6 16 thiing nhé San ¢6 16 thiing 16m

Ung suat I'J’pg suat U’ng suat I'J’,ng suat I'J'ng suat I:Tn,g .

chinh tiep chinh tiep chinh suat tiep
Tang | Nhip |6.721 0.322 6.891 2.716 10.483 -0.103
5 Goéi | -13.287 -0.139 -13.978 | 1.284 -10.071 | -0.971
Tang | Nhip |23.692 0.214 27.225 | 2.244 27.324 | 0.095
4 Gbéi | -26.071 -0.239 -22.985 |1.020 -23.449 | -0.712
Tang | Nhip | 37.588 0.219 39.695 2.214 40.856 0.098
3 Gbdi | -39.384 -0.211 -37.983 | 0.986 -37.583 | -0.663
Tang | Nhip | 55.689 0.211 57.051 1.477 58.243 0.121
2 Gbi | -58.533 -0.136 -58.089 | 0.555 -57.712 | -0.487
Tang | Nhip | 69.763 0.223 71.388 1.654 71.860 0.395
1 Goéi | -68.578 -0.315 -67.801 | 0.416 -68.355 | -0.555

Béang 3-3. Gia tri irng suat trong ciac 6 san
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Nhén xét két qua:

Tt biéu dd mau ung suat va bang két qua nhan thiy o, chuyen Vi cua toan
san tang theo chidu cao tang & ca 3 loai san. Pong thoi chuyén vi cling ting
dan khi 10 thing dugc mé rong tir nhé dén 16n.

Ung suét chinh tai nhip cling tang dan theo 46 md rong cua 16 thung, trong
khi d6 tng suét tiép co su thay d6i vé dau ching to co sy thay d6i phuong
chiéu 1am viéc cta két cau san tir kéo chuyén sang nen hodc nguoc lai. Piéu
nay dan t6i su phan phdi lai n61 lyc cho toan b san tang.

Duya trén bang mau tng sudt, ta ciing nhan thiy nhimng 6 san & vi tri tiép giap
Vol lo thiing c6 sy thay d6i phuong chiéu 1am viéc dang ké, dai ing suit thay
d6i rat 16n tir gia tri 4m chuyén sang gia tri duong va nguoc lai.
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KET LUAN VA KIEN NGHI
1. Két luan

- Viéc nghién ciru sy lam viée ciia 6 san c6 16 thung cho thay su phan bd tng
suat, ndi luc va chuyén vi trong cong trinh anh hudng rat 16n dén su lam viéc cta Cac
thanh phan két cau chiu luc Khac trong cong trinh nhu dam, san tang.

- Khi tinh toan thiét ké nha thép tang hay cao t'?mg c6 16 thung, cr:in chu dong xem
xét sy bién dang ciing nhu phan phéi lai cac tmg sut chinh va ung suat tlep cua cac 0
san cO 156 thung ciing nhur toan bd san tang dé co bién phap gia c6 miéng 16 thung bang
cbt thép tang cuong hay bd sung hé thong dam gia cudng.

- Trong truong hop sua chira, nang cAp cong trinh can phai cit 6 san vi Iy do su
dung hoic yéu cau cong nang thi can phén tich, tinh toan chi tiét cac vi tri giam yéu dé
dam bao cong trinh an toan khi dua vao su dung lai. Co thé két hop véi cac cong ngh¢
thi cong hién dai nhu cing thép sau hodc bo sung miéng 16 bang bé tong cot sgi cac
bon.

2. Kién nghi

- Trong qua trinh thiét ké, can khong ché chuyen vi, g suat & xung quanh
mi¢ng 16 thung. Viéc tang do cimg cua san tang c6 thé thyuc hién bang cach thay d6i hé
két cau thong thuong bang hé két ciu hon hop dam b6 sung, tham chi tang thém sot
chdng néu 16 thing 16n, nhd @6 ma nang cao d6 6n dinh tong thé cho cong trinh.

+ Két cau phai c¢6 d6 déo va kha niang phan tan ning luong 16n (kém theo viéc
giam do cing it nhat)

+ Xem xét su lam viéc téng thé hé két cAu.

+ Pha hoai udn phai xay ra trudc phé hoai cat

- Pé tao ra kha nang phan tan ning luong 16n cbt thép ngang can phai duoc tinh
toan, cau tao va thi cong dung trong cac vung khdp déo cua dam va san. Cot thép
ngang cO cac vai tro sau:

+ Han ché sy nd ngang cla bé tong nham ting kha ning bién dang ciia n6 1an
cudng do lyc dinh két giira bé thong va cbt thép doc

+ Giit cho ¢cbt thép doc khong bi udn cuc bd
+ Bao dam kha nang chiu cat

- Str dung cac loai vat li€éu két cau méi nhu két cau composit hodc vat liéu mai co
kha nang chiu lyc tot ngay ca trong truong hop co su thay doi 16n vé phuong chiéu
lam viéc cua két cau.
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