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PHAN MO DAU:
* Ly do chon d@ tai:

Hon hai muoi nam qua, tur khi ddi méi, nén kinh té cua nudc ta noi
chung va nganh xay dung néi riéng cé nhiéu budc phat trién vuot bac. Hang
loat cong trinh c6 vén dau tu ciia nudc ngoai di va dang xdy dung ¢ nudc ta,
c6 nhiéu cong trinh dugc thiét ké va xay dung theo tiéu chuan chau Au. Trong
xu thé hoi nhap va phat trién hién nay, viéc hiéu biét tiéu chuan cuia cac nudc
tién tién dbi véi nhitng ngudi lam lam céng tac k¥ thuat 13 can thiét, chung ta
can nim bat cac phuong phap thiét ké cung véi cong nghé thi cong tién tién
clia cac nudc trén thé gidi va khu vuc da cong nhan va dang dp dung rong rii
tiéu chuan Chau Au.

Tiéu chuan Chau Au Eurocode 1992-1-1 1a bd tiéu chuin ma cac nude
Chéu Au thong nhit quy dinh vé quan hé kich thudc két cau, phuong phap
tinh, viéc sit dung vat liéu, bién phap thi cong va quan 1y chit lugng cong
trinh. Vi¢c xay dung va ap dung ticu chuan nay duoc su bao trg cuia hoi déng
Chau Au va tiéu chuan hoa cac dé ap dung cho cac nudc thude Lién minh
Chau Au. Hién nay bé téng tng luc cing sau dugc Gmg dung ngay cang phd
bién trong cac cong trinh xay dung. Trong tiéu chuan TCVN 5574:2012 d3
ban hanh chi yéu dé cap dén ciu kién dam bé tong ¢t thép tmg luc trude va
lanh dao nganh dang dat van dé coi bd tiéu chuan Chau Au la mot trong
nhiing tai liéu tham khéo chinh.

Bé tong tmg suit trudce 1a nhimg két cau duge sir dung rong rii o trén thé
gidi va cac nudc trong khu vyc. Tuy nhién mdi tiéu chuan, quy pham co
phuong phép tinh toan, cdu tao khac nhau. Véi luan van ndy, tac gia dé cap
t6i mot s6 van dé cua phuong phap tinh toan cau kién bé tong Umg suat trudc
theo céc tiéu chuan da néu trén.

* Muc dich nghién ciru

Nghién ctru dé tai nay, nham tim hiéu sau thém kién thtc co ban cia cac

van dé tinh toan khung bé tong tmg lyc trudc cing sau trong nha cao tang

theo tiéu chuan TCVN 5574:2012 va tiéu chuian Chau Au Eurocode 1992-1-1.
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Tir d6 dua ra nhan xét, so sanh nhitng diém gidng, khac nhau giita cic phuong
phap tinh toan dé hiéu rd ban chat trong mdi phuong phap tinh.

Tim hiéu, nghién ctru cong thic tinh ctia mdi tiéu chuan di dua ra, hiéu
dugc ban chit cong thirc, phuong trinh co ban tir d6 van dung giai cac bai
toan cu thé thuong gip. Tim hiéu cac quy trinh thiét ké khung bé tong cot
thép tmg luc theo tung loai tiéu chuan tir d6 so sanh rat ra cic mit manh yéu
clia timg phuong phap thiét ké.

* Phwong phap nghién ciru

Ly thuyét, cac tiéu chuén thiét ké va cac tai liéu lién quan
* Pham vi nghién ciru

Tinh toan khung bé tong cdt thép ung luc trude cing sau trong nha cao
tang theo tiéu chuan TCVN 5574:2012 va tiéu chuan Chau Au Eurocode
1992-1-1, so sanh rat ra cac mit manh yéu cta timg tiéu chuén.

*Y nghia khoa hoc va thue tién ciia dé tai

Bé tong tng luc di duoc tng dung nhiéu trong nudc nhung nhimg tiéu
chuan thiét ké, huéng dan k¥ thuat két cdu bé tong Gmg luc con thiéu. Vi
viéc sir dung cac cong nghé méi, cac tiéu chuan thiét ké nudc ngoai nén viéc
nghién ctru, tim hiéu cac tiéu chuan nudc ngoai dé tmg dung vao trong nudc
1 can thiét

Pé tai s& nghién ctru 2 tiéu chuan thiét ké dé néu ra nhimg uu nhugc

diém cua cac tiéu chuan dé ap dung vao thuc té ¢ Viét Nam
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CHUONG I: TONG QUAN VE KET CAU DAM SAN VE TONG COT
THEP UNG LUC TRUOC VA CAC QUY PINH CHUNG
1.1. Tong quan vé san bé tong cot thép ing lwce trude

Két cau bé tong Uung luc trudc duogc thuc hién theo 2 cong nghé khac
nhau tly thudc vao phuong thirc san xuat va thi cong. D6 1a cong nghé cing
trude va cong nghé¢ cang sau.

Két cau bé tong tng luc trude duoc nghién ciru va tmg dung & Viét Nam
kha sém, tir nhitng nam 60 thé ky XX. So vdi két cau bé tong cdt thép thuong
vu diém ndi bat cta két cdu bé tong tmg luc trude 1a:

- Lam ting do ctimg cua két ciu do vy cho phép giam duoc kich thudc,
tiét dién, gidm duogc trong luong ban than két cau va vuot dugc cac khau do
16n.

- C6 kha nang khéng ché sy hinh thanh vét nat va do vong

- Tiét kiém dugc vat liéu bé tong va cbt thép do viéc st dung vat lidu
cuong do cao.

- Trong luong ban than dam san dugc giam nhe. Bé day san giam xudng
con khoang 50-80% bé day cta san bé tong cdt thép binh thudng véi clng
kich thudc nhip va diéu kién tai trong. Khéi luong cdt thép ciing duoc giam
manh nhung bu vao d6 thi thép cuong do cao rat 16n ( gap 3-4 lan thép xay
dung binh thudng ) nén chi phi vé cot thép khong thay d6i bao nhiéu.

- Tién do thi cong trung binh 7-10 ngay/tang cho dién tich xay dung 400-
500m2/san. Cong tac van khudn kha don gian nhat 1a voi loai san khong dam
duoc st dung chu yéu trong nha cao ting c6 san tng luc trude.

Phuong phép tao img luc trudce trong san

- Cac san bé tong Ung luc trudéc ¢ Viéc Nam hién nay thuong dung
phuong phap cing sau ( post — tension ) ¢6 hodc khong dinh két.

Cho dén nay nhiéu cong trinh cao ting, cac cong trinh cong nghiép, cong
trinh cong cong di va dang duoc cac don vi thiét ké xay dung trong nudc

dung cong nghé bé tong ung luc trude ngay cang co6 hi¢u qua
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1.1.1. Cong nghé thiét ké bé tong ing lwe trude:

Bé tong ung luc trudc 12 bé tong, trong d6 théng qua luc nén trude dé tao
ra va phan bd mot luong tng suét bén trong phu hop nham cin bing véi mot
lwgng mong mudn Gng suat do tai trong ngoai gy ra. Voi cac diéu kién bé
tong ung luc trude, tng suat thuong duoc tao ra bang cach kéo thép cuong do
Cao.

Ung luc trude chinh 13 viée tao ra cho két cAu mot cach c6 chu ¥ cac ung
suét tam thoi nham tang cuong sy lam viéc cua vat liéu trong cac diéu kién sur
dung khac nhau. Chinh vi vy bé téng tng luc trude tré thanh mot su két hop
Iy tuong gitra hai loai vat li¢u hién dai c6 cuong do cao. So véi bé tong cdt
thép thudng, bé tong tng luc trude co cac uu diém co ban sau:

- Can thiét va c6 thé dung duoc c6 cudng do cao.

- Ung suit trong thép thong thudng giam tir 100 dén 240 Mpa, nhu vay
dé phan mg suat bj mat di chi 1a mot phan nho cua tng suat ban dau thi ing
suit ban dau cua thép phai rat cao, vao khoang 1200 dén 2400 Mpa. Dé dat
duoc diéu nay thi viéc st dung thép cuong do cao 1a thich hop nhat.

- C6 kha nang chdng nirt cao hon ( do d6 kha ning chong tham tét hon ).
Dung bé tong tng luc trudc ngudi ta c6 thé tao ra cac cdu kién khong xut
hién cac khe nut khi chiu tai trong st dung.

- C6 dg cung 16n hon ( do d6 ¢6 do vong va bién dang bé hon )

1.1.2. Bé tong ing luc trude cang trude

Cong nghé cing trudc duge thuc hién bang phuong phap cing cac loai
cdt thép cudng do cao dat trong pham vi van khudn dic cdu kieenjn. Cot da
dugc cang phai duge neo va chdt hai dau vao 2 md tuyét dbi cting theo
phuong tic dong cua luc cing. Sau d6 tién hanh d6 bé tong. Khi bé tong dat
80-90% cuong do chiu nén thiét ké méi duoc cét hai dau cdt cang khoi md
neo.

Cong nghé cing trude khi d6 bé tong thuong dugc sir dung trong cac
xuong hodc bai duc san cic san pham bé tong lip ghép. Str dung cong nghé

cang trudc trong cac cong xuong cho phép san xuat hang loat cac cau kién voi
13



chét luong duoc kiém soét chit ché. Néu bé tong duoc chung hép trong diéu
kién nhiét - am cao thi sau 24 dén 36 gio bé tong co thé dat moi cap do bén
thiét ké.
1.1.3. Bé tong ing luc truwdce cang sau

Tuy thudc vao thé loai két ciu, loai cbt thép va phuwong phap thi cong
trong cong nghé cang sau con duoc phan biét nhu sau:

- Phuong phap cing ngoai két ciu

- Phuong phap cing sau ding cap c6 bam dinh ( cap dé tran )

- Phuong phap cang sau dung cép khong ban dinh ( cap cé vo boc )

- Phuong phép giy ung luc trudc khong toan phan
1.2. Ung dung ciia bé tong wng hre trude trong va ngoai nuéce
1.2.1. Ung dung két cAu bé téng ing lwc trude & ngoai nuwéc

Tai chau Au két cdu bé tong tng luc phat trién nhanh chéng & Phap, Bi
r0i dén Anh, Ptrc, Thuy S§. Trong gan 500 ciu dugc xdy dung & Pac 1949
dén 1954 c6 350 cdy cau bé tong ung luc trude. O Lién X6 trudc day va Cong
hoa Lién bang Nga hién nay c6 céu kién bé tong duc sin nhu tim san tir 6m,

dam, dan khau d6 16n tir 18m tr& 1én déu quy dinh chung dung bé téng mg

luc trude

Trung tAm thuong mai Qudc té HongKong  Toa nha baitokesky ¢ Thai Lan

O Chau A, nhét 1a cac nudc trong khu vuc, cac két cau bé tong tng luc
truéc duoc ung dung phd bién mot phan nho san xuat duoc loai thép cuong
do cao, cac loai cap tng luc trude, cac loai neo va phu kién kem theo phu hop
v6i tiéu chuan tién tién co gia thanh hop 1y nhu Trung Quéc, singapore, Thai

Lan.... Chang han ¢ inddonéxia c6 t6i 80 khéi luong két cAu nha cao tang
14



dugc str dung bé tong ung luc trude. Nhiéu ngdi nha 30-40 ting xdy dung &
thai lan dugc st dung bé tong ung luc trude.
1.2.2. Ung dung két cAu bé téng ing lwc trude & Viét Nam

Két ciu bé tong ung luc trudc dugc nghién ctru img dung & Viét Nam
kha sém, tr nhitng nam 60 thé ky XX. Cau Pha L3 va cac cau kién chiju luc
nha may dong tau Bach Pang 13 nhimg cong trinh (mg dung cong nghé bé
tong tmg luc trude dau tién do cac nha thiét ké va xay dung Viét Nam thuc
hién tir nhitng ndm d6. Tuy nhién do hoan canh chién tranh nén khong c6 diéu
kién tiép tuc nghién ctru va phat trién cong nghé nay.

Tir nhitng ndm 80 thé ky trude dén nay, cong nghé bé tong tmg luc trude
da lai du nhap vao Viét Nam va phat trién nhanh choéng véi trinh do tién tién
thé gidi. Mot s6 cong trinh c6 sir dung hé két ciu bé tong ung lyc trudc nhu:
Trung tam thuong mai chg Mo, tru s& Vinaconex 9, cac cau bic qua séng 16n
nhu cau C6 Chién ¢ Tra Vinh, cau Bai Chay, Song Hau, Séng Gianh, Song
Tién, Trir nhip gitta dung két cAu gidy ving, cac nhip con lai ding bé tong
tmg luc trude cang sau. Chung cu cao tang ciing nhu nhiéu tdoa nha cao dc

duoc xay dung tai thanh phd Ho Chi Minh, Pa Ning, Vinh, Viing Tau .....

TT thuong mai chg mo Tru sé Vinaconex 9 Cau C6 Chién
1.2.3. Hiéu qua kinh té k§ thuat

Qua tho1 gian st dung két cau dam san ung lyc trudc cang sau trong xay

dung nha nhiéu tang va cac cong trinh xay dung khac trong nudc cho thay:
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- Cho phép sir dung cac luéi cot md rong dong thoi ting chiéu cao hiru
ich ting nha tao diéu kién thuan loi cho cic giai phap kién tric, két cdu va
khong gian sir dung.

- Nang cao kha ning chiu lyc ( chdng udn va chéng nurt ) cta két ciu ma
khong ting chi phi vat liéu so véi két cau bé tong thudng ( trong luong thép
giam trung binh 50%, bé tong giam 10-15%)

- Gop phan giam nhe trong luong két cdu va tai trong truyén xudng
mong. Piéu nay thuc su ¢6 ¥ nghia khi sb ting cang nhiéu va ludi cot cang
mo rong.

- Giam chi phi van khuon, cay chéng va rit ngan déng ké thoi gian thi
cong két cAu san va cong trinh..

Tuy nhién str dung két cau bé tong tng luc trude nédi chung va cong nghé
cing sau noi riéng déu doi hoi cac nha tu van thiét ké, nha thau giam sat, nha
thau xay dung can c6 kién thirc va kinh nghiém nhét dinh méi mang lai hiéu
qua mong mudn.

1.3. Cac quy dinh chung
1.3.1. Tai trong

Két cAu bé tong tng luc trude dugce tinh toan theo hai trang thai giéi han

- Trang thdi gidi han vé kha néing chiu lwc cia cau kién: Khi két cau
khong con kha nang chiu lyc va bit dau bi pha hoai mét 6n dinh, hu hong do
moi cua vat liéu.

- Trang thdi gi6i han vé sir dung binh thwong: Pam bao cho ciu kién két
ciu khong bi bién dang, vong, vong, nut véi cac gia tri khéng vuot qua céac
gia tri dugc qui dinh trong giai doan ché tao ciling nhu trong giai doan sir
dung.

Tinh toén trong 1y thuyét trang thai gi6i han phai ké dén nhiing sai léch
c6 thé say ra trong thiét ké bang cach dua vao hé so an toan riéng do6i voi tai
trong y=. Gid tri tai trong dung dé thiét ké s& la:

Tai trong thiét ké = Tai trong dic trung x Heé s riéng y:
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Bang 1.1 Hé 56 riéng ddi vdi tdi trong khi tinh todn theo TTGH nhit nhdt

Tai trong thuong Tai trong tam Tai trong tam
Dung khi Xuyén Gy thoi chinh Gy thoi chinh Gy;
Batlgi |Colgi | Batloi |Colgi  Batlgi | C6 loi
a) Kiém tra on
dinh tinh hoc cua 1,1 0,9 15 0 15 0
két cau
b) Thiét ké cac cu
kién ( khong ké tac | 1,35 1,00 1,5 0 1,5 0
dong cua dat)
¢) Tinh toan cung
mot lac ca hai 1,35 1,15 1,5 0 1,5 0
truong hgpavab

Bang 1.2 Hé 56 riéng doi véi tdi trong khi tinh todn theo TTGH nhir nhdt

Dung cho Tai trong thuong xuyén | Tai trong tam thoi

Tat ca cac truong hop tinh toan

1,0 1,0

Tac dong bat loi dé chi truong hop tai trong gay bat loi cho két ciu, tirc

la 1am cho noi luc cua két cau tang Ién.

Tac dong co6 loi dé chi truong hop tai trong khong gy bat loi cho két

cau, tirc 1a 1am cho noi luc cua két cau giam di.

1.3.2. T6 hop tai trong

T6 hop co ban dung cho truong hop thiét ké ngin han hodc dai han.

Trong t6 hop co ban nay, hé s t6 hop dugc lay nhu sau:
Pbi véi tai trong thuong xuyén hé sb t6 hop w = 1,0
Khi Chi c6 mot loai tai trong thoi y = 1,0

C6 thé biéu thi gia trj t6 hop ctia ndi luc nhu sau

Ey = Zﬂ/G’in,j +‘7/Q,1Qk,l +‘

i>1

Z?Q,iWo,iQk,i
i>1

Dau > la chi céc tai trong twong tu cling tac dong
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Bang 1.3 Cdc gid tri ciia hé s6 w trong cdc té hop tdi trong

Tai trong Wo W W
Tai trong trong nha, theo loai
Loai A: Nha ¢, bi¢t thu 0,7 0,5 0,3
Loai B: Van phong 0,7 0,5 0,3
Loai C: Phong hop 0,7 0,7 0,7
Loai D: Ctra hang 0,7 0,7 0,6
Loai E: Kho tang 1,0 0,9 0,8
Loai F: Di¢n tich giao thong, trong luong phuong
tién < 30kN 8 g IR
Loai G: Di¢n tich giao thong, 30kN< trong lugng
phuong tién <160kN U
Loai H: Mai 0,7 0 0
Tai trong gi6 tdc dong lén nha ctra 0,5 0,2 0
Bang 1.4 Hé s6 y= Trong cdc té hop tdi trong tinh theo TTGH 1
Tai trong thuong | Tai trong tam T
Truong hop tinh todn y xuyén G _ ; th(,ji A _ trong
Batlgi | Colo1 | Batloi Co .,
loi gio
a) Tai trong thuong xuyén
+)m©t téi.tr(f;’ng tamgth(‘)’iy 135 | 100 L5 0 )
‘:)-)g'il“éél trong thuong xuyén 135 100 ] ] 15
c) Tai trong thuong xuyén yox 1,5
+ mot tai trong tam thoi| 1,35 1,00 1,5 0 voi
(chinh) + gid Vo= 1,5
d) Tai trong thuong xuyén
+ mot tai trong tam thoi +| 1,35 1,00 | yo=1,5 0 15
gio (chinh)

T6 hop bat thuong, dung cho truong hop thiét ké bat thuong:
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E, = ZGk,j + Ay +(‘//1,1 hodc Wz,l)Qk,i +Z’l/2,iQk,i (1-3)

j>1 i>1
T hop dong dat, tuong tng véi trudng hop thiét ké dong dat:
E, = ZGk,j + A+ (‘//1,1 hodc V/z,l)Qk,i + 2 05iQc (1-4)

j>1 i>1
- Cac t6 hop khi tinh theo trang thai gi6i han st dung:
T4 hop dic trung, st dung cho cac trang thai gigi han khong phuc hoi:
Eq = ZGk.j + Q1+ 2 ¥21Q; (1-5)

j>1 i>1
T6 hop ngan han, sir dung cho cac trang thai gi¢i han phuc hoi:
By =2.Gj +¥1.Qc1 + 2 v2.Qi (1-6)

i>1 i>1
T6 hop dai han, st dung dé tinh hiéu ing dai han va bi€u hién bé ngoai

cua két cau nhu nut, vong:

Eq = ZGk.j + > W51Qu; (1-7)
j>1 i>1
TCVN 2737 — 1995 quy dinh t6 hop tai trong

1.3.3. Bé tong:
- Cuong do cua bé tong dugce xac dinh theo mau tiéu chuan hinh try D =
150mm, h = 300mm.

- Cudng d6 ctia miu bé tong ung suat trude voi luc nén N 1am mau bi
pha hoai: - % (N /mm?) (1-8)

Trong d6: + A — la dién tich ngang ctia mau
+ N — Luc nén pha hoai
Tiéu chuan EC-2 quy dinh cdp bén cua bé tong khong nho hon C30/37.
Véi cudng d6 nhu vay, bé tong co bién dang co ngdt nho, dic trung tir bién
nho va md dun dan hoi cao, 1am giam hao t6n tng suat trong cot thép
Céc gia tri trung binh ciia miu nén hinh tru theo EC-2 c6 thé chuyén
thanh mau lang try theo tiéu chuan TCVN 5574:2012 nhu sau: vi du véi méac

C30/37, 30 l1a cuong do chiu nén didc trung f cua mau hinh try tudi 28 ngay,
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37 1a cia mAu hinh 1ap phuong, gan ding ta c6 thé chuyén d6i giira hai loai
mau 1237 :30=1,23
1.3.4. C6t thép cwong dp cao:

Thanh cing tmg suét trudc phai dugc phan loai vé chung loai cdt thép:

- Khong c6 méi han trong soi thép va thanh thép. Cac soi thép riéng biét
trong bo cap co6 thé thuc hién cac méi han so le chi trude khi kéo ngudi.

- Cac thanh cang ng suit trude phai duoc phan loai theo:

bo bén, biéu thi ing suét (fpoax) tai bién dang du 0,1% va gia tri ty sb
cua cuong do chiu kéo va cuong do bién dang du 0,1% ( fy/fpo1x ) va do gian
dai tai trong 16n nhat &, .

Trong tiéu chuin nay xac dinh 3 ching loai chung cbt thép:

Loai 1: S¢i hoac bo cap — do chung thong thuong

Loai 2: S¢1 hoac bo cap — do chung thép

Loai 3: Céc thanh thép can noéng va thanh thép da qua xu ly.

Do bén

Ung suét tai bién dang du 0,1% (fo,1) va gié tri cuong do kéo theo quy
dinh (f,x) dugc xac di/nh nhu 1a gia tri dac trung cua lyc tai bién dang con du
0,1% va lyc kéo doc truc dic trung 16n nhat chia cho dién tich danh nghia tiét
dién ngang.

Cac dac trung déo

Thanh cing (mg suét trudc phai c6 du tinh déo nhu da quy dinh

C6 thé gia thiét thanh cing Gng suat trude co du tinh déo thong qua do
gian dai néu n6 dat duoc gia tri d6 gidn dai tai lyc 16n nhat theo qui dinh da
néu trong EN 10138.

C6 thé gia thiét thanh cang ung suat trudc co du tinh déo thong qua kéo
thanh cang néu f,/fy u>=k. Gia tri k kién nghj lay bang 1

Trong do:

fok — Cuong do chiu nén dac trung cua cap

fo0.1k — Cuong do chiu kéo dac trung cua cép tai bién dang du 0,1%
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Po — Luc cang trudc tai neo
Pmax — Luc cang trudce toi da

Bang 1.6 Cdc thong sé chinh ciia cap g hre trude

Loai cap D Fok Fpo,1k Po Prmax
(mm) | (N'mm?) | (N/mm?) | kN kN

Thong thuong 15,2 1670 1420 177 167
(STD) 12,5 1770 1500 125 118
Dic biét (SUP) 15,7 1770 1500 202 191
12,9 2860 1580 142 134

Cuodng do cao 18,0 1700 1450 291 275
(DYF) 15,2 1820 1545 229 217
12,7 1860 1580 159 150

Cac gia thiét tinh toan

Phan tich két cau duoc thuc hién trén co s& dién tich danh nghia cua tiét
dién ngang thanh (mg suét trudc va cac gia tri dic trung fr0.160 Tokr €4k -

Gia trj tinh toan cta modun dan hdi E, c6 thé gia thiét bang 205 GPa dbi
v6i soi thép va thanh thép. Phu thudc vao quy trinh ché tao, gia tri thuc té co
thé nam trong pham vi 195 dén 210 Gpa. Cac chimg chi kém theo san pham
hang hoa co thé dua ra gia tri thich hop.

Gia tri tinh toan ctia modun dan hoi E; co thé gia thiét bang 195GPa d6i
v6i cap. Phu thudc vao quy trinh ché tao, gia tri thuc té c6 thé nim trong
pham vi 185 dén 205 GPa Céc ching chi kém theo c6 thé dua ra gid tri thich
hop.

Khéi luong thé tich trung binh cua thanh cing Gmg sut trude, dung cho
muc dich thiét ké c6 thé 14y bang 7580kg/m®.

Céc gia tri néu trén c6 thé gia thiét 1a ding trong pham vi thiét do giita -
40°C va +100°C ddi v6i thanh cing tng sudt trude nam trong két cdu da hoan
chinh.

Gia trj tinh toan ddi véi g suét trong thép f,y duoc lay bang f ook /7

Pé thiét ké tiét dién ngang, c6 thé ap dung cac gia thiét sau diy

Thiét ké dua trén quan hé tmg suét- bién dang trong gi6i han dan hi

Gia tri bién dang gidi han kién nghi 1a:
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Thanh cing ing suit truéc trong ong 10ng

Trong cau kién don gian, chiu lyc nhé nén dung soi thép cuong do cao
v6i duong kinh @ 3-8. Khi sb luong soi thép nhiéu nén st dung bo cap.
Trong thyc té thuong dung cap 7 soi, dugc ché tao tir 6 soi thép xodn quanh
mot soi thing & chinh gitta. Cap 7 soi thuong duogc ché tao tir soi thép
®5 hodac ®6. Trong nhitng cAu kién chiju luc 16n c6 thé ghép cac soi cap 7 soi
vao mot 6ng ranh dé tao luc 16n hon.

Hién nay ¢ ta thuong st dung cap 7 soi theo tiéu chuan ASTM — A416
(M¥) loai cap c6 cuong do gidi han nho nhat 1a 1720 MPa va 1860 MPa

Bo tri cac thanh cing ng suit trwdc va ong 1ong

Khoang cach thong thily theo chiéu ngang va chiéu dimg cia cic thanh
cang don theo phuong phap cang trudc phai ddm bdo tuan theo cac khoang
cach trén hinh 1.2. Sy lam viéc ¢ trang thai gi6i han thda mén vé

- Bé tong chiu nén tai neo

- Su pha v& bé tong
N
@
+ >dy
® >0
~~ 4
>29
>20

Hinh 1.5 Khodng cdch théng thiy téi thiéu trong thanh cang trudc

( @ la dwong kinh thanh cing va d kich ¢ I6n nhat ciia cot liéu )

- Neo cua cac thanh cang theo phuong phéap cang trudc

- D6 bé tong gitta cac thanh cang

Cac yéu cau ddi véi éng 1ong theo phuong phap cing sau:

- C6 thé d6 bé tong mot cach an toan, khong day hu hong dng 16ng.

- Bé tong c6 thé chiu duoc cac luc do cac phan cong cua dng 16ng gy ra
trong qua trinh cang va sau khi céng.

- Vita nhoi khong 1o i vao trong 6ng 16ng khac trong qua trinh bom vira.
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- Khoang cach thong thuy t6i thiéu giita cac 6ng 16ng phai phu hop véi
quy dinh ( hinh 1.5)

>dg +0
>0
>50mm
e
>0
>40mm e

>4,
4 I >
>40mm
@

Hinh 1.6 Khodng cdch théng thiy téi thiéu trong cdc ong long

( @ la dwong kinh ong long va dy kich co lon nhdt cia cot liéu )
1.3.5. Cac vat liéu khac:

Véi loai cap tmg luc trude dinh két ( bonded ), can phai c6 dng gen tao
16 dat cap. Ong gen c6 thé dugc ché tao bang ton ma k&m hodc bang vat lidu
chét déo, 6ng duoc dit san trong ciu kién trude khi d6 bé tong. Vira bom tao
su dinh két va chéng an mon cho cap. Thanh phan cta vita bom gdom xi ming
pooclang thuong hodc xi miang déng két nhanh, tron véi nude theo mot ty 18
nhat dinh.

Véi loai cap tng luc khong dinh két ( unbonded ), cap duge boc boi vo
boc chét déo tong hop hodc 16p gidy dic biét. Lép vo boc phai dam bao tinh
nang co hoc trong khoang nhiét do -20°C dén 70°C.

Vita dung dé 1ap céac khe thi cong, cac mbi ndi ciia cau kién lap ghép dé
1am 16p bao vé cdt thép va bao vé cac dau neo.

1.4. Yéu ciu ciu tao dam san bé tong vng luwc trude

Két cau dam san bé tong tmg luc trude trong nha va cong trinh can duoc
ciu tao dam bao céc yéu cau vé chiju luc, vé sir dung binh thuong, tao diéu
kién thuan tién cho thi cong va bao vé két cau chong dn mon va chdng chay.

* B6 tri cot thép cing trong san

- Chiéu day 16p bao vé ¢t thép thuong va thép tmg luc trude.

- Tinh an toan chdng nut doc thep cap, bé bén thép cing sau

- Thuén tién trong khi d6 va dam bé tong
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Hinh 1.7. So do b6 tri cot cing trong san nhiéu nhip

cét thBpgng subt tr-ic

o o 1 [ [
Lo Lo I [ I

F e 1 NN (]
[ ima ImH )

cét thBpth-éng

c) d)
ot i ot [ [ [
e - o] [T [ [
H
gk
s g E8
[ I i T [ [ [
S| S I N N T T 0
B
55
o ]
f T = il [ 1
1| Imm [0 1NN
[ dgi | dni | dn | L dfi | dni | dfi |
gi+anhip trancét gitanhip gi+anhip trancét gi+anhip

Hinh 1.8. Mat bang bo tri cot thép trong san
a) 100% cot thép ULT ddt trén cét theo 2 phirong c6 ca cot thép thuwong
b) 100% cot thép ULT ddt trén cét thep 1 phiwong con lai cot thép phdn bé déu
¢) 75% cot thép ULT tdp trung & cdc dai 25% cho cdc dai gitta nhip theo 2
phuong
d) 75% cot thép ULT tdp trung ¢ cdc ddi trén 25% cho cdc dai giiva nhip theo 1
phwrong, phwong con lai phdn bé déu.
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+ Theo phuong thang dimg 1a gia tri 1én hon tir hai tri s6: kich thudc 16n
nhat cua vat liéu thd cong thém 5Smm va kich thudc bén trong éng gen hoic
b6 thép cang theo phuong thing dung;

- Cét thép tmg luc trude trong san lién tuc duge b tri theo Hinh 1.7

- S6 lugng cot thép ULT dugc xéac dinh theo tinh todn va phan bd trong
timg dai ban san theo cac chi dan nhu hinh (1.8)

Cot cang co vo boc khong bam dinh duoc phan bd trén mit bang san
phang khong dim va khéng c6 mii cot nén theo ty 1& nhu hinh (1.8c, d) tiy
thudc vao phuong chiu luc cua san va theo cac dai ban tinh toan

* B tri cot cing trong dim

Pbi vai dam don khong phai 1a dam ban rong, cdt cang co thé cat & ving
chiu kéo va ving nén, nhung dién tich c6t cing S” & vung nén khong duoc

vuot qua ( 0,15-0,25)A, (1.9a,b).

a,=(015: 0,25)as,

a)

1

Ua,
Hinh 1.9. Bé tri ¢ot cing trong dam don




Hinh 1.10. a) Dam lién tuc chiéu cao thay doi
b) Dam lién tuc chiéu cao khong thay doi; ¢) Dam khung nhiéu nhip

Acp

— k

——

Hinh 1.11. Dam mét nhip ¢é ddu thira céngxon

Pbi véi cac dam mot nhip cd dau congxon, chiéu cao thay doi co thé bd
tri thép va neo cap theo so dd hinh 1.10

Trong két cau bé tong tmg luc trude cing sau dung cap khong bam dinh
ham lugng cot thép 1y nhu sau:

- Khong nho hon 0,0020A,, d6i véi ban san.

- Khoéng it hon 0,0030A, ddi v6i dam ( khong ké cdt thép dai ).

C6t thép thuong bo sung nén st dung cbt ¢d go v6i duong kinh nhu sau:

- Khong nhé hon 12mm d6i véi ban san

- Khong nhé hon 14mm d6i v6i dam va duoc bd tri gan mép cua tiét
dién. Khoang cach giita cac thanh thép dugc liy nhu sau:

- Ban san khéng 16n hon 300mm hodc 2h; ( hs — chiéu day ban san )
A

I
o &

Al Ak

7\ s 13 Ty |

Hinh 1.13. B tri ludi thép va vong xodn
1-Cap ULT; 2-Ludi thép; 3- Bé tong két cau; 4- Vong xodn, 5 — Dé neo
6- Bao neo; 7- M& bdo vé dau neo; 8- Bing dinh bit dau vao vé cdp
- Pbi v6i dam khong 16n hon 400mm hodc hai lan kich thudc nho nhat
cua tiét dién.
Puong kinh thép dai trong dam bé tong tng luc trude duoc 1ay nhu sau:
- Khi hg <=800mm, duong kinh cdt thép dai khong nho hon hy/100
- Khi chiéu cao hg>800mm, cét thép dai khéng nhd hon 8mm
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* Cot thép thwong trong san bé tong wing luc trudce

Trong san bé tong tng luc trude cing sau c6 bam dinh ham luong cot
thép thudng khong it hon 0,0015A, va dugc phan bd déu thanh hai 16p trén va
16p dudi.

C6t thép thuong cau tao dugce dit theo ca hai phuong, trong san ding
thép nhom CII tr¢ 1én duong kinh khong nho hon 14mm, va khoang céach
khong 16n hon 300mm.

Mii ¢t san phang khong c6 mii cbt thép bd tri theo tinh toan.

- C6t doc dat dbi xung (As = A’) c¢6 dudng kinh khong nho hon 12mm,
cdt ngang 4 nhanh c6 duong kinh khong nho hon 6mm. Chiéu dai ké tir mép

cot ra moi bén khong it hon hai lan kich thudc tiét dién 16n nhét cua cot dudi.

Mat chiu ct gidi han b) Mt chiu cat gi¢i han

&
|

di2 // — di2 \\ di2 —] di2 \\ di2
Ak L E*H* A DA_—:'HAJ_&—I%
L 4 - R 2
-L_ﬁ'[\ = )l_\'P crr—Js /
AN — s —]
AN - 7 7
~ ] / 7/
N = 7 o /
ST 3 S m
1 1 .
CTT T T T b= C T T =]
P2 g2 |2 TN
CAT 1-1 CAT 2-2

Hinh 1.14. Cdu tao cdc dam chim chéng cdt trong san phang khéng dam
- C6 thé dung cbt thép climg giao nhau trén dau cot khi kich thudc cot
nhoé hon 500mm, hoac chiu tai trong lom.
- Cot doc dat dbi xung (As = Ay) ¢6 dudng kinh khoéng nhé hon 12mm,
cdt ngang 4 nhanh c6 dudng kinh khong nho hon 6mm. Chiéu dai ké tir mép

cot ra mdi bén khoéng it hon hai 1an kich thudc tiét dién 16n nhét cua cot dudi.
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* B6 tri neo va va bd noi

Neo va bd nbi phai dugc b tri tai céc vi tri thoa mén céc yéu cau bao vé
va diéu kién thi cong két cau. Trong két cAu BTUL trudc cing sau cd bam
dinh, neo va bo ndi phai duogc dat tai vi tri sao cho khoang cach tir chung dén
vi tri b6 thép cang dat trang thai gidi han chiu lyc khong nho hon do dai
truyén luc I,

Vi tri ddt neo va bo ndi trong két cau bé tong tng luc trude khong bam
dinh chiu tac dung cua tai trong lap di lap lai nhiéu 1an can xét dén cac yéu tb
moi cua vat liéu.

1.4.1. Khoang cach, 16p bao vé cot thép

Khoang cach thong thuy giita hai thanh c6t thép song song dit lién ké
nhau phai duoc bao dam 16n hon duong kinh thanh c6t thép va 16n hon kich
thude cta cot lidu cong thém Smm.

Bang 1.7. Chiéu day 16p bdo vé cot thép Theo yéu cau chiu lira ciia két cdu.

Thoi Do day t6i thiéu 16p bao vé cot thép (mm)

gian chiu Dam BTULT San BTULT Suon BTULT
Itra (g10) | Pon gian | Lién tuc | Pon gian | Lién tuc | Pon gian | Lién tuc

0,5 20 20 20 20 20 20

1 20 20 25 20 35 20

1,5 35 20 30 25 45 35

2 60 35 40 32 55 45

3 70 60 55 45 65 55

4 80 70 65 55 75 65

Lép bé tong bao vé cot thép cang khong duge nho hon

- 20mm trong diéu kién 1am viéc binh thuong

- 35mm trong diéu kién lam viéc khong thuan loi

- 50mm trong diéu kién moi trudng khac nghiét.

- Lép bao vé bé tong bao vé éng gen tdi thiéu 1a 50mm ( thép co vo boc )
Dbi voi két cAu bé tong cdt thép thuong hay bé tong tmg luc trude xay

dung trong ving ven bién can tuan thi thém cac chi dan trong TCXDVN
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327:2004- Két cdu bé tong va bé tong cdt thép. Yéu cau bao vé va chéng an
mon trong mdi trudng bién.
1.4.2. Neo

Neo caa cac thanh thép thuong

Neo cbt thép, dé cot thép dang thang khong bi tudt khoi bé tong thi chiéu

dai neo co ban dugc xac dinh nhu sau:

Oy
= —sd 1-9
b,rag 4 fbd ¢ ( )

Trong do:
O - 12 tmg suat trong thanh thép tai vi tri bat dau do chiéu dai neo

fog — Gia tri cuong do bam dinh tinh toan dugc tinh theo cuong dd chiu
kéo ciia bé tong c6 xét dén anh hudng cia duong kinh cdt thép va diéu kién
neo tot hay x4u, duoc tinh theo cong thirc sau:
fog = 1,5 fou (1-10)

Bang 1.8. Hé s6 cuong do bam dinh ciia bé tong

FoN/mm?) | 12 [ 16 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60

$<32mm (12,2023 27|30 |34|3,7|40|43| 45| 4,7

$>32mm | 1114|116 19|21 (24|26 |28|30]31] 33

Néu trong giai doan neo, thanh c6t thép khong thang thi chiéu dai neo co
ban c6 thé giam bét 16p bao vé cdt thép va khoang cach giira hai thanh thép
dugc neo du 16n. Thong thuong van ¢ thé xac dinh theo cong thirc trén khi:

f . f
Ogq = 1Es :1{2 thi Ib,rad = 46(:‘;
: 0 Thq

¢ (1-10)

Chiéu dai neo thiét ké Iy, con phai tuan theo cac yéu cau sau:
= (1-11)

Trong do:

lp.min — Chiéu dai t6i thiéu;

lo.min = Max { 0,61y raq; 10¢; 100mm} ddi véi thanh chiu nén

lo.min = Max { 0,3l raq; 10¢; 100mm} ddi véi thanh chiu kéo
Cac yéu ciu ddi véi ving neo ciia ciu Kién ciing sau:
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C6 thé gia thiét ing suat trudc phan tan theo goc 2B xem hinh sau, bat

dau tai co cau neo, trong d6 co thé gia thiét B bang arctan2/3

S S T TR R e T

Hinh 1.15. Sw phdn tdn iing sudt trede
( A— thanh cang; B =arctan(2/3) = 33,7%)

Neo bd ndi diing cho thanh cing ing suit truéc

Cac co ciu neo st dung cho cac thanh cing theo phuong phép cing sau
phai pht hop véi cac co cau duoc chi dinh cho hé sut trude, va chiéu dai neo
trong truong hop, thanh cang theo phuong phép cang trude phai dam bao sao
cho ¢ kha ning phat trién day du cuong do tinh toan cua thanh cing, c6 tinh
dén tac dong lap bat ky, cac tac dong thay d6i nhanh chong.

Céc bo ndi phai ¢6 vi tri cach xa cac gdi tua trung gian.

Phai tranh dat bo ndi & 16p hon 50% thanh cang tai mot tiét dién ngang.
1.4.3. Noi chong

Poi voi cot thép thuong

Khoang cach thong thuly giira cac thanh c6t thép duge ndi chong khong
dugc 16n hon 4¢ hodc 50mm, néu khong thi chiéu dai néi chong phai duoc
tang thém mot doan bang khoang cach théng thuy do.

Khoang céach theo chiéu doc giita hai mdi ndi chong lién ké nhau khong
dugc nhé hon 2¢ hoac 20mm.. Khi cac yéu cau trén duoc théa man cé thé cho
phép ndi chong 100% cac thanh thép ciia cing mot 16p. Khi c6 nhiéu 16p cot
thép, ty 16 ndi chong giam xudbng con 50%.

Chiéu dai ndi chong I, dugc tinh toan theo chiéu dai neo co ban 1l g,
trong do ty 1é phan tram cot thép duge ndi chong trong pham vi 0,651,.

Gi4 tri Iy tinh dugc phai thoéa man: lo 215 min
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Trong do: lo.min = Max[0,3a6l,,,,4:154;200mm]|

Bang 1.9. Gid tri cua o6

Ty 1& (%) cot thép ndi chong so voi <25% [33% |50% | >50%
tong dién tich ¢t thép

ab 1 1,15 1,4 15
= 0,3/, L, s

= - =
& £ 4 E

_j_ T + g —i=
E a = 24
— = 20 mm f
5 ] i e
-—— 1 * _-S—

Hinh 1.16. Noi chong lién ké

C6t thép ngang trén ving ndi chong: trong ving ndi chong phai co cot
thép ngang nam giira cot thép duoc ndi va bé mit bé tong dé gia cudng bé
tong, tranh phé hoai cuc bo.

1.4.4. Co cau din huéng

Céc yéu cau dbi véi co cau dan hudng:

- Chiju duoc ca luc theo chiéu ngang 1an lyc theo chiéu doc do thanh
cing tac dung 1én nd va truyén cac luc nay 1én két ciu;

- Trong céc vung léch, cac 6ng hinh thanh 16p vo boc phai ¢6 kha ning
chiu duogc ap luc hudng tim dich chuyén cua thanh cing tmg suat khong bi hu
hong va khong lam suy gidm chure nang cua chung;

- C6 thé cho phép do léch tinh toan cua thanh cing dén gia tri goc bang
0,01 rad ma khong can sir dung co cdu dan huéng.

1.4.5. Co ciu trng suat trude:

Cac dau neo va bj ndi

Neo dugc dung dé truyén tmg suét trude 1én bé tong trong ving neo.

B6 ndi dung ndi cac doan thanh cing riéng r& thanh lién tyc.

Neo va bo ndi cua hé théng tng suét trude phai tuan theo cac tai lidu cd
lién quan cua t6 chirc phé chuan k¥ thuat Chau Au.
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Neo thanh cang

Cac bo neo thanh cing Gng sudt trude va cac bo ndi thanh cing Gmg suat
trudc phai c6 di do bén, cac dic trung d6 gidn dai va moi nham dap tng cac
yéu cau cua thiét ké.

Moi ndi v6i neo hodc bd ndi khong gay ra su pha hoai thanh cang

D0 gian dai khi pha hoai nd ndi hodc neo > 2%.

B6 neo thanh cing khong ndm ¢ trong ving ¢ tmg suét cao khac

Co ciu neo va ving neo

Do bén cua co cdu neo va vung neo phai di dé truyén luc cing 1én bé
tong va su hinh thanh vét nit trong ving neo khong duoc 1am suy giam chtrc

nang cua neo.

Thanh cing ngoai khong bam dinh 13 thanh cing dit & bén ngoai tiét dién
bé tong nguyén thay va né duoc lién két véi két cau chi bang neo va chi tiét
hudng thanh cang.

Ban kinh cong tdi thiéu cua thanh cing trong ving neo ddi véi thanh
cing khong bam dinh dugc néu trong cac tai lidu cua t6 chic phé chuan ky
thuat Chau Au.

1.5. Nhan xét:

Trong bé tong ULT da duogc sir dung nhiéu trong nudc nhung tiéu chuan
thiét ké, hudng dan ky thuat két cau bé tong ULT con thiéu, V&i viée str dung
cong nghé mai, cac tidu chuan thiét ké nudc ngoai viéc tim hiéu céc tiéu
chuan thiét ké nudc ngoai dé ung dung vao trong nudc 1a can thiét.

Tim hiéu ctru 2 tiéu chuén thiét ké dé néu ra nhitng wu nhuoc diém cua

cac tiéu chuan dé ap dung vao thuc té ¢ Viét Nam.
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CHUONG II:
QUY TRINH TiNH TOAN THEO CAC TIEU CHUAN THIET KE:
2..1. Quy trinh tinh toan Tiéu chuin Viét Nam 5574 - 2012
2.1.1. Cac Phwong phap xac dinh ndi lwe va chuyén vi trong két ciu san
Hé san phang khong dam thudng duogc chia thanh cac dai trén cot va dai
giita dé tinh toan, theo mot hay hai phwong nhu mot hé khung phiang hay hé
khung khéng gian.

Dfig+a DfitPncé
‘, ﬂeoph——ngI;L ‘

| 204) 2/4) 214 214) 214) 214)) 214 ] 2/4) 214 214 214 214
|2 |2 l2 I 2

Hinh 2.1. So' dé phdn chia céc ddi ban san

Pbi voi két cau bé tong ung luc trude viée tinh toan giai doan truyén tng
luc va giai doan chiu tac dung ngin hay dai han cua céc tai trong thang dung
1a hét strc can thiét. Trong trudng hop nay co thé st dung nhitng phuong phap
tinh toan thuc hanh dé xac dinh ndi lyc cho két ciu san phéng khong dam nhu
phuong phéap thiét ké truc tiép, phuong phap khung tuong duong va phuong
phap can bang tai trong.

Khi dung mdt trong 3 phuong phéap trén, vi¢c phan chia hé san khong

dam thanh céac hé khung, dam lién tyc can thyc hién céc y€u cau dudi day.
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Dii trén dinh cgt ( dai cot) 1a dai c6 bé rong vé mdi phia ké tir truc cot
khong nhé hon 0,251; hoac 0,251,. Trong do6 1; va I, 1a kich thudc 6 san ké tur
truc dén truc, di qua tim cgt. Dai cdt bao gém ca dam, khung dam, co6 thé xét

thém phan san hai bén hay mot bén nhu dam chit T va chit L ( hinh 2.2)

2 hy < 4h, b) b+2h, < 8h,
0 < v v b
// \\ //
// = \\ // =
/// \\\ ///
b o b | -

Didi giita bdn 13 dai duoc gidi han boi hai dai cot, co chiéu rong lon.

Trong trudng hop ban san duoc chia theo hai chiéu truc giao nhau tao
thanh tirng 6 ban duogc ké 1én cac dai ban trén cot va dugc tinh toan nhu
nhirng ban ké thong thuong.
2.1.1.1. Phwong phap thiét ké true tiép

Pham vi &p dung:

- Khi san c6 ti thiéu ba nhip lién tuc theo mdi huéng

- Céc dai trén cot, dam c6 ty 16 chiéu dai /chiéu rong khong 16n hon 2.

- Chiéu dai cac nhip déu nhau hodc khong chénh nhau qua 1/3 nhip 16n.

- Vi trf cac ¢t co thé xé dich khong qua 10% chiéu dai nhip.

- Hoat tai khong vuot qua 1,5 lan tinh tai.

- Ty sb do cung udn cua cac tiét dién cac dai c6 dam theo hai phuong
khong nhé hon 0,2 hodc khong 16n hon 5,0

Céc gia tri momen gdi va moomen nhip dugc xac dinh nhu sau:
Iy

ql,
M, =20
°" 8

(2-1)
Trong d6: q=1,1g +1,2p

g — tai trong ban than

p — hoat tai tiéu chuan
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I, — nhip thong thuy giita cac mép cdt, mii cdt, cbng xon hodc
tuong nhung gia tri ndy khong dugc nhé hon 0,651
- Gbi tua 1a cot tiét dién tron tron hodc da giac déu co thé quy ddi ve tiét
dién vuong tuong duong theo dién tich ( hinh 2.3)
0,8%h 0,93h h
L — -L — /.[\
/ 6§\ - / AN
— ¢ L%{ EI—Q—F%— g+ P
/
I T sV

Hinh 2.3. Quy déi cdc tiét dién tron, da gidc vé tiét dién vudng

Téng mémen tinh todn My xéc dinh theo (2.1) dugc phan phdi nhu sau:

Ddi véi céc tiét dién & cac nhip bén trong cta dai trén cit, hinh (2.4)

- Mbmen am tai tiét dién mép cot: Mp = Mg = My = -0,65.M,

- Mémen duong gitta nhip 1y bing Me = 0,35.Mq

Pbi v6i cac tiét dién & cac nhip bén trong dai gitta nhip ( hinh 2.1)

- MOomen am M; = -0.25Mg, moomen duong M, = 0,45M

- Momen nhip bién M; = -0,15Mgy, mOmen duong M, = 0,35M,

Pbi v6i cac nhip bién dai trén cot mémen tong Mg duoc phan phéi cho 3
tiét dién tai cot bién 12 Ma mang dau (-), momen nhip Mg mang dau (+) va
momen Am tai mép trai gdi tua dau tién Mc theo cac hé s cho trong bang 2.1

Tuong tu nhu trén ¢ thé tién hanh phan ph6i mémen cho cac dai theo

phuong L, nhung véi gia tri mémen M, = al,%/8 va I, > 0,6512

Hinh 2.4. Biéu d6 mémen dm va moomen duong tai cdc tiét dién
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Hinh 2.5 (a,b,¢): So do goi twa bién cho san phang khéng dam

Bang 2.1. Hé s6 phan phéi cac mdmen Ma, Mg, Mc

Tai nhip bién dai trén cgt

Goi tya San trén cot | San trén dam | San ngam vao tudng
BTCT
So do trén hinh (2.5) (1) (2) (3)
MoOmen am mép géi bién Mp 0,26 0,30 0,65
Momen nhip duong Mg 0,52 0,50 0,35
Momen am M 0,70 0,70 0,65

2.1.1.2. Phwong phap khung twong dwong

Phuong phap khung tuong duong 1a hé khung phang hay khung khong

gian v6i cac thanh ngang 13 cac dai ban tuong dwong nén co thé tinh toan

bang sy tro gitp cac phan mém tinh toan két ciu chuyén dung.

C6 thé khong nhat thiét phai tinh theo hé khung khong gian thay vi tinh

hai hé khung phang riéng biét theo hai phuong.

H¢ san tinh theo phuong phap khung tuwong duong chi xét t&é1 do cling

cua cQt tang trén va tang dudi ké nd. Céac cot dugc gia thiét ngam chat vao san

trén va san dudi cua san dang xét ( hinh 2.6)
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Hinh 2.6. So do chdt tdi trong khung tiwong drong

Dam khung twong duong 1a duogc lay nhu sau:

- Khi san phang khong dam c6 hodc khong c6 ban mii cot, chiéu rong
dam twong dwong cho mdi phuong 1iy bang khoang cach 1; va |,

- Khi ¢6 dam ban rong lay bang chiéu rong dam

- Chiéu cao cot khung iy bang chiéu cao ting nha tuong tng.

- Tai trong str dung ( hoat tai — p) can duoc sip xép trén cac nhip khung
theo cac truong hop bat loi nhat va céac cap ndi luc bat loi tai cac dai dam trén
cOt dé tinh toan.

- Khong dung so d6 khung tuong duong dé tinh san chiu tai trong ngang.
2.1.1.3. Phwong phap cin bang tii trong

- Lyc cang tinh toan trong ¢t thép tmg luc trudc duge xac dinh nhu sau:

+ Cho phuong thr nhat

td|2
1

_q
' o8z,

(2-2)

Xéc dinh dugc gia tri tai trong twong duong phan bd déu cho timg dam

hay ban c6 duong cong cap hudng vé mot phia trén hay duéi theo cong thirc:

8PZ
)= (2-3)
l;
td y2
+ Tuong tu nhu trén ta co: P, = q "l (2-4)
87,
8P,Z
= (2-5)
2

Trong cac cong thirc ( 2.2 dén 2.5):

P1,P, — tong luc nén trudc nam trong dai
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Hinh 2.7. So dé xdc dinh tdi trong twong dwong
a) Cho dam don; b) Puong cong uén cap trong dam khung hodc
Trong ddi ban san nhiéu nhip; ¢) So' do tinh todn theo tdi trong twong dwong
Pi=n;PyvaP,=n, Py (2-6)
O day: ny, n, — S6 lugng cbt cang trong dam, trong ting dai ban twong tng
v6i timg phuong tinh toan trén mit bang san:
Py — Luc nén trudc trong timg cbt cing
Z1, Z, — Do 1éch tam tinh toan cta cbt thép ung luc trude tuong ng
theo phuong thir nhat va tht hai ké tir trong tdm cdt cang dén
duong trong tam tiét dién quy doi;
Ly, I, — nhip tinh toan cira san theo phuong thi nhat va tht hai
Q" — tai trong tinh toan tuong dwong
2.1.14. Phwong phap phén tir hitu han
Hién nay, v&i su phat trién cua cong nghé thong tin va cac phian mém

tinh toan theo phuong phap phan tir hitu han, Cac phan tr nay duoc lién két
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v61 nhau béng cac diém goi 1a nut. Két cAu lién tuc duoc chia thanh mot sb
hitu han. Cac mién hodc cac két cAu con duogc goi la phr:fln tor hitu han, ching
c6 dang hinh hoc va kich thudc khac nhau, tinh cht vat liéu duoc gia thiét
khong thay doi trong mdi phan tir nhung c6 thé thay ddi tir phan tir ndy sang
phan tir khac.

Phan ttr hitu han dugc phan phdi véi nhau dé dwa dén mot 101 giai tong
thé cho toan hé. Phuong trinh cén bang cia toan hé két cdu duoc suy ra bang
cach phdi hop cac phuong trinh cin bang cua cic phan tir hitu han riéng r&
sao cho van dam bao dugc tinh lién tuc cta toan bd két cu. Cudi cung, cang
ctr vao diéu kién bién, giai hé phuong trinh cin bang dé xac dinh gia tri cac
thanh phan chuyén vi. Dung dé tinh ing suat va bién dang.

2.1.2. Xac dinh chiéu day san
2.1.2.1. Hé dAm san phing:

Chiéu day ban san c6 dam 1am viéc theo mot hay hai phuong lay theo ty
16 hs =(1/30-1/40)1, & day 1 chiéu dai canh ban san dong thoi:

- Khong nhé hon 18cm cho khau do 6-8m

- Khong nho hon 22¢m cho khau do 9-12m cho tang dién hinh va 25cm
cho san tang ham, nha dé xe

San ¢6 dam ban rong (hg/by <0,5) thuong dung cho ludi cot 9-12m chiu
luc theo mdt hoac 2 phuong véi cac kich thude:

Chiéu rong dam: by = (0,25-0,50)

Chiéu cao dam hg = (1/20-1/25)I

Chiéu day ban san con lai 14y: hs = (1/25-1/30)I,

|- khoang cach tir tim dén tim cot

lo — khoang cach thong thuy giita 2 mép dam

R +"—I | 1 —

b b
k=] |oe]
PN lo LN
i T 1 1
| ! J
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2.1.2.2. Hé san khéng dam cé my cot:
Thuong dung cho ludi cdt co ty 1€ canh I/l; <=1,5
Kich thudc mii ¢ot can thoa mén diéu kién choc thung sau:

Q<0,75R,bh +0,8.(Ry, Ay, + R incA, ineSiN45,)

sw/ \sw siinc/ Vs inc
& day: Rgy; Rsinc tuong img 1a cuong do tinh toan ¢t dai va cbt xién
Ag; Asinc tuong ing 1a téng dién tich ct dai va cbt xién
b- chu vi trung binh cua thap choc thung xac dinh nhu sau:
b=4x(x+y+hg)
Q =g x [ 11 x 1 -4x(x+ho)(y+ho)
Trong d6:  hg — chiéu cao tinh toan
Q — tong tai trong phan bd déu trén san

Il; |2 kich thudc ludi Cét

¥ 7//// )
— A . é Dam bién
E=
b) =
Céngxon
Cot bién

0 Ce(0,2:03) 0 ¢>(0,2-0,3)/
[ i
L ] ] L I 1
AT T IS I ST II SIS P77z 77777 7 s
& S
v o =
| N2
|
| BE
9) L C>(0|2'013)! 1 D ho X X ho
L r I Il 1 J
777777 %E 287727277 277727724 e
cs .CN .Co
\\ | ?T\z(X»ho)/Jl
| 20,35/ |
L L1

2.1.23. H¢ san phang khong dam:
Xac dinh theo diéu kién choc thung theo cong thirc
Q<=0,75Rybhy + 0,80Rs,Asw
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Chu vi trung binh
thép choc thing

Ban san
jfans

AT 1-1
So do tinh toan choc thing san khéng dam

o

Trong do:
Rsw; Asw — 12 kha nang chéng cit cua toan bo cdt dai cat ngang cac mat
thap choc thung
Ryt — cuong do chiu kéo tinh toan cta san
b- chu vi trung binh ctia thap choc thung xac dinh theo
b=2x(a.+by+2hy)
hyo=hs—a
hs — chiéu day san
a — khoang cach tir mép trén san t6i trong tdm cdt thép chiu kéo
ac; b, — kich thudc tiét dién cot d& san
2.1. 3. Luec irng suat truéc
2.1.3.1. Lwec ng suat truéce
Gia tri lyc Ung suét trude ban dau Pro(x) ( tai thoi diém t=to) dit vao bé
tong ngay sau khi cang va neo ( cang sau) tim dugc tur luc cang Ppqy tai thot
diém cang trir di cac ton that tirc thoi AP, (x) va khong 16n hon gid tri sau day:

PmO (X) = Ap ‘O pmo (X) (2'34)

Trong do:

O pmo (X) - 1a g suat trong thanh cing ngay sau khi cang

41



Khi xé4c dinh cac ton that tirc thoi AP (X), phai xét dén
- Céc ton that do bién dang dan hoi ciia bé tong AP, .

- Cac ton that do chung ngan han cua cdt thép AP..

- Céc ton that do ma sat AP, (x)

Gi4 tri trung binh cua lyc ung suét trudc Pp(X) , phai bd sung cho cac
ton that tirc thoi néu trén phai xét dén cac ton that Gmg suat trude theo thoi
gian AP, . (x)do co ngét va tir bién ctia bé tong va do ching dai han cua
thép tmg sudt trude, va Py, (X) = Py, (X) — AP, (X)

2.1.3.2. Lurc {rng suit trude toi da
Luc dit 1én thanh cing Pray (12 luc tac dong 1én dau thanh cang khi kéo
cang) phai khong duogc 16n hon gia tri sau:
Prex = A0 p max (2-34)
Trong d6
A, —la dién tich tiét dién ngang cua thanh cing

O, mx - |2 Umg suat toi da dit lén thanh cing

p,

O pmex =MIN(0,8F ;09 5,,)

pk
fok — 14 cuong d6 chiu kéo dac trung cta cap ung luc trude

fo0.1k — la ing sudt dic trung tai bién dang du 0,1% cta cap ung luc trude

Cho phép vuot tmg suit néu luc kich duoc do chinh xac dén +0,5% gié
tri cudi cing cua luc Gmg suit trudc. Trong truong hop do luc tng suat trude
t6i da Ppax c6 thé tang lén dén ks foo 1.
2.1.3.3. Gi6i han trng suit trong bé tong

Cuong do tdi thiéu f,(t) tai thoi diém t phai bang ka[%]

Giira cuong do toi thiéu va cudong do bé tong quy dinh voi bé tong da co
toan bd Gmg suét trudc, tng suat trudc cd thé ndi suy gitta ks[%] va 100% cta
toan bo rng sut trudc.

Ung suit nén bé tong trong két cau do luc img suat trudc va cac tai trong
khac sinh ra tai thoi diém cing hodc budng tmg suét trude phai duoc gidi han
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o<0,6f,(t) (2-35)
Trong d6

Fa(t) — 14 cuong do chiu nén dic trung cta bé tong tai thoi diém t khi
chiu luc cang trudc.

Dbi v6i cau kién cing trude, ing suit tai thoi diém truyén tmg suét trude
c6 thé tang 1én thanh kefy(t) néu c6 thé diéu chinh tmg suat bang thi nghiém
nham tranh vét nat doc.
2.1.3.4. Tai trong cin bing

Can béng tai trong 1a quan ni€ém coi ULT la mdt loai tai trong nham céan
bang v&i mot phan tai trong st dung tac dung l1én két cau. Phuong phap nay
dugce T.Y.Lin (1963) dé xuat va phat trién. Xét mot doan dam c6 quy dao cap
parapon. Phuong trinh cta cép la:

2.1.4. Xac dinh cac ton hao ving suit.
2.1.4.1. Gia tri giéi han ciia ing suat truéc:

o Va cs'sp tuong tng trong cdt thép cang S va S’, chua ké dén nhimg
tdn hao can duogc chon vai d6 sai 1éch p sao cho thoa man cac diéu kién sau

Cep (G'Sp) + PR (2-36)
G4 (G5p) —P=0,3R (2-37)

Trong trudng hop cing bang co hoc: p= 0,050,

Trong trudong hop khéng co sb lidu vé cong nghé ché tao két cau, gia tri
G, VA G, lay bang 700MPa d6i véi thép can nong va 550MPa

DPdi véi thép so1 bi udn, ung suét khong dugc vuot qua 0,85R cer-
2.1.4.2. Cac ton hao wng suét trong cdt thép cing

Theo cong nghé cing sau gom cac ton hao Gng suat sau dy:
2.1.4.2.1. Ton hao do chung g suat trong cot thép o,

+ Dbi voi cbt thép soi

Gsp

o =(0,22 —-0)o, (2-38)

s,ser
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+ Dbi voi cbt thép thanh:
G =01o,, —20 (2-39)

O day: Gyp» MPa duoc 1y khong ké dén t6n hao tng suit. Néu gia tri ton
hao tinh duwoc mang dau (-) thi lay bang gia tri bang 0.
2.1.4.2.2. Ton hao do chénh léch nhiét d9, o,

Tén hao do chénh 1éch nhiét d6 khong dung trong cong nghé cing sau
nén khi cang trén bé tong o, =0
2.1.4.2.3. Ton hao vng suit do bién dang ciia neo dit & thiét bi cing

Xac dinh theo cong thurc sau:

Al + Al
Oheo = %2 Esp (2-40)

Trong do: Al, - bién dang cta eecu hay cac ban dém giira cac neo va bé tong
lay bang Imm
Al, - bién dang cua neo hinh con, eecu, lay bang Imm

L — chiéu dai cot thép cang ( mdt soi ) hodc cau kién mm

2.1.4.2.4. Ton hao wng suat do ma sat ciia ¢t thép véi thanh dng
1
O = Gsp (1 — emX—+89) (2'41)

Trong d6: e — co s loogarit tw nhién
§,®: Hé sd xac dinh theo bang (2.3)
y - chiéu dai cta cot thép tinh tir thiét bi cang dén dién tich tinh
toan (m), hinh (2.11)
0 - tong goc chuyén hudng cua truc cdt thép, radian, khi c6 nhiéu

goc chuyén hudng cdt thép goc 0 lay bang tong cac goc niy

Ong luén cap
Neo cd dinh

\Cép
Hinh 2.11.
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Bang 2.3. Cdc hé s6 8, @ dé tinh tén hao ing sudt

Dic tinh két cau Cbt thép cing Hésdb w (Um) | Hésb §(Urad)
Cot thép kéo cing trong | - BO soi thép 0,0033-0,0049 0,15-0,25
dng thép gon séng - Cot thép xodn | 0,0016-0,0066 0,15 -0,25

- Thanh thép 0,0003-0,0020 0,08-0,30

Cot thép kéo cing trong vo | - B6 soi thép 0,0033-0,0066 0,05-0,15
boc bang chit déo - Cot thép xodn | 0,0033-0,0066 0,05-0,15
Cbt thép kéo cing trong vo | - BO soi thép 0,0015 0,05-0,15
boc bing chat déo c6 bdi | - Cot thép xoan | 0,0010-0,0066 0,05-0,15
tron
2.1.4.2.5. Ton hao tng suit ciia ¢t cing sau:

Duogc xac dinh theo cong thirc nhu sau:

Gigh =N Al E (2-41)

| sp
Trong do:
n — s6 luong khe ndi gitta cac cdu kién, két cau va thiét bi khac theo
chiéu dai cbt cang;
Al - Bién dang ép sat tai mdi khe
+ V&i khe duge nhoi bé tong, lay Al =0,3mm
+ Vi khe ghép truc tiép, 1ay Al =0,5mm
| — Chiéu dai cot cang
2.1.4.2.6. Ton hao do tir bién ciia bé tong:

Xac dinh theo cong thurc sau:

_ ©bp khi e ]
G =150.0.—2 khi —* <0,75 (2-42)
R bp bp
(e) (0}
Gy = 3oo.a.[£ = 0,375} khi R—bp >0,75 (2-43)
bp 0

Trong d6: o - hé s6 , lay bang 1 v&i bé tong kho ty nhién
2.1.4.2.7. Ton hao do ép cuc by bé mit bé tongc,,

Do cét cang c6 dang dai xodn hay dai tron khi két cau c6 dudng kinh nho
hon 3m, chi xét d&én trudng hop cing sau — cang trén bé tong

o = 70-0,22d (2-44)
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Trong d6: dey — dudng kinh ngoai cua két cau, cm
2.1.4.2.8. Ton hao do co ngét ciia bé tong o,
Lay theo bang 2.4

Bang 2.4. Ton hao tmg suit do ¢6 ngot cua bé tong

Tris6 o, MPa ung v6i

Truong hop cang trén bé¢

Loal va Mac bé téng Tru'(‘)’ng hop Céng
Bé tong kho cting Bé tong duogc o
trén bé tong
tu nhién dudng hd nhiét
Bé tong nang 40 35 30
B35 va thap hon B40 50 40 35
B45 va l6n hon 60 50 40

2.1.4.3. Tong ton hao vng suat:
Céc t6n hao g suat duoc chia thanh 2 nhom:
- Nhom th nhat o,,: sdy ra trong qua trinh ché tao cau kién

- Nhom thtr hai: o,: Say ra khi két thuc ép bé tong

Khi céng trudc: Gy =0, +O; +OCpeo + Opg +On + Oy (2-45)
Gy =Cyp +Ogp (2-46)
Khi cang sau: G171 =Cpeo + Orms (2-47)
Gy =C¢n + Oy +Ogp (2-48)

Tong tinh toan t6n hao tng suit o, +oc,, khong duge lay nhé hon
100MPa. Ton hao tmg suit do co ngét va tir bién cua bé tong can ké dén cac
yéu t sau

Néu biét trudc thoi gian chat tai cta cong trinh thi gia tri G ., dugc nhan
v6i hé s6 B xac dinh theo cong thic sau nhung khong 16n hon 1

A

P= 00+ 3t

(2-49)

t — thoi gian tinh bang ngay, khi tinh o, - ké tir ltic két thuc d6 bé tong,

khi tinh &, - ké tir lic nén bé tong
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Trj sd Gng sudt trudc trong cbt thép cing dung trong tinh toan can duoc

nhéan véi hé sb chinh xac khi cang v,
Yop =11 Ay (2-50)

Trong d6: Ay=01 cho truong hop tao Uing suat trudc bang co hoc
(Ay =11); ddu cong “+” duoc 1ay khi c6 anh hudng bat loi cta Gmg suit trude

Vsp =1

Tri s ung sut trudc G, Va trong cot thép thuong o, dugce xac dinh tuy
theo giai doan tinh toan c6 ké dén cac ton hao Gmg suat tuong Gng.

Vi g suat trong cbt thép cang:

- O giai doan nén bé tong ké dén ton hao o,

- O giai doan sir dung ké dén ton hao c,,va o,

Vi cot thép thuong:

- O giai doan nén bé tong ké dén hao ton o,

- O giai doan sir dung ké dén hao ton &, +G,,+C,
2.1.5. Kiém tra tiét dién theo TTGH 1 va TTGH 2
2.15.1. Kiém tra tiét dién theo TTGH 1

Trang thai gidi han thtr nhét, thue hién theo cac truong hop:

Két cu chiju tac dung cua tai trong R, Ry dugc nhan voi hé s6 Vb2 =0,9

Két cau chiu tac dung ctia tat ca cac tai trong y,, =11

* Tinh véi tiét dién thang géc voi truc doc cau Kién chiju uén

Phuong trinh can bang hinh chiéu:

RA, +Y5RepAsp — RpXb — RIA; — o A (2-51)

Phuong trinh cin bang momen:
M<RxbZ, +RA (g —a') + o ,Ag (g —ay,) (2-52)
Trong d6: o, =400 -vy,,0,, (MPa) (2-53)

Ysp D€ s0 chinh x4c lay bang 1,1
Rs; Ry, Rgp — dugc tra bang
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/ A
o Ry R.A,
— Ay | ﬂ//
Rbbx /_/
_— — 4 |—-— —] 4 .
< ~ < & <
R, Ay,
4 — R. A, — YA,
A
b

Hinh 2.12. Tiét dién chit nhdt cia cau kién bé tong ung lyc truoc
O3 =011 T 013 =Opeo T Opg T 0o T Oy

V6i G, =0 va o, #0

Chiéu cao viing nén phai théa min: x<&gh,

Trong d6: hy = h —a va &, xac dinh nhu sau

®
&r = s . (2-54)
1+ =R (1-7)
Osc 11
Trong do: o=o—-0,008R,

a - dugc 14y nhu sau: Bé tong ning bang 0,85

R, — Tinh bang MPa

OsR- x4c dinh nhu sau

o4k =R, +400 - o, (MPa) ( 2-55)

*Tiet dién chir nhdt chiu uon

Hinh 2.13. Tiét dién chir nhét cia cdu kién bé tong ung lyc chiu uon

48



Tinh toan cAu kién tiét dién chir nhat & vung kéo va nén thuc hié¢n theo
_ RsAsp + RsAsp - RscAs _GscAsp

2-56
' R,bh, (2:59)
Néu &, <& thi diéu kién dam bao cuong do cua tiét dién 1a:
M < R,bx(hy —0,5%) + R A (hy —a,) + 6, Ay (h —a) (2-57)
Trong do:
X = YSGRSpAsp + RSAS_RSCAS o cysc'Asp (2-58)
He s6: 74; duoc x4c dinh nhu sau:
2n-1+2(m-Ya./
Yoo = (=1 /5 (2-59)
L+ 2(n-D)(E, + o)/ Eq
Trong do:
G = RscAs + Gsc'A‘sp - RsAs (2-60)

C
R, bh,
n - hé s6 tuy thudc vao cbt thép véi soi nhom K-7 (D12-15), B-11 (D5;6)

Bp-1I ( D4; 5) lay bang 1,15 va néu théa man diéu kién & = .~ cudng do
0— »R
tinh toén Rs cua ¢t thép duoc nhan véi hé sé diéu kién 1am viée sau:
v%=n—m—9@§i—33n (2-61)
R

& day =115
Néu &, > & thi diéu kién ddm bao cudng do cia tiét dién la:

or +a

M < M RybhE + R A (hg —a,) + 0, Ag (Ny —a5) (2-62)

Trong d6: oy =& (1-0,58R )0, =&;(1—0,5;) hoac tra bang
Néu theo cong thic (2-58) nhan duge x<0 thi cudng do cua tiét dién
duoc kiém tra theo diéu kién sau:
M < (nRsAsp + RsAs)(hO _als,) (2-63)

C6t thép doc S khong ¢ cot thép cing ¢ ving nén duge chon nhu sau:
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M

oy = 2-64
" R,bh} (2:64)
Néu: o, <oy =& (1—%‘)0(,ﬂ <ag =E&g (1—%*) theo tinh toan khéng
Dién tich ¢t thép khong cing biét A dugc xac dinh cong thic:
_M-R,A&h,
* YssRENg

Néu o, > g thi can tang tiét dién hodc tang cuong do bé tong hodc dat
thém cbt thép thudng & ving chiu nén
Dién tich cot thép thudng khi biét cot thép cang dugc xac dinh theo:
' : 2

Asp '
Rsc(ho —a )

(2-65)

Dién tich cot thép thudng ldy xap xi véi gid tri As’ duogc tinh theo cong
thire (2-65) thi dién tich yéu cau cia cbt thép cang ¢ ving kéo duoc xac dinh
_ E:’R Rbbho + Gsc’é(sp + RscAs B RsAs
Sp R 0

(2-66)

Trong moi trudng hop khi dua vao tinh toén gia tri S’ dién tich cot thép
cang duogc xac dinh theo cong thire sau:

_ &.’RRbbhO +GscAIS + RscAls B RsAs

A =
P YSCRS

(2-67)

Trong do6 dai luong &(§ < &g ) dugce tra bang phu thudc vao gia tri:
OLm:'\/I_Rsc'A‘Is(hO _as')_cscA'sp(hO _as|) (2'68)

* Tiét dién chir I va chir T chiu udn

Thoa man diéu kién:

Chiéu rong canh by’ khong 16n hon 1/6 nhip va khong 16n hon.

- Khi ¢6 suon ngang hoic h; >0,1h

- Khi khong c6 suon ngang h. <0,1h....6h;

- Khi c6 dang congxon voi
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+h; <0,05h ......... khong ké dén canh
Piéu kién tinh toan

TsRsAgp + RA SR b + RGA; + 0 A, (2-68)
Vi¢c tinh toan phu thudc vao dai lugng sau:

_ RsAsp + RsAs - Rb(b;c _b)nf - RscA's _GSCA:SP
! R,bh,

(3.63)

Néu &, <&, thi diéu kién ddm bao cudng do chiu luc la:

M <R, bx(h, —o,5x)+Rb(b'f b, (ho ~0,5h; )+

+RA, (g —a, )+ oAl (h, —a)) (2.69)
Trong ®a:

_ ysGRsAsp + RsAs - Rb(b;‘ - b)”f - RscA:s - GscA:sp

R,b
(2.70)
Y6 - dugc xac dinh theo cong thure
2n-1+2(n—
R
Ts6 = (2.71)
1+2(n 4)@
SR
A, = Rb(ff _b)h RSCAS c;scAsp R cAs
> R,bh,

Néu &, > &, thi diéu kién dam bao chiu lyc 1a:

og +0

M < m R,bh2(b; — b} (hy —0,5h; )+
s+R A, (h, —05a; )+ oA (h, —a) ) (2-72)
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Dién tich tiét dién yéu cau cua cdt thép thuong chiu nén xac dinh theo
)-agRybhZ +R A (o) —b)h, —h;)
R sc (h (. a:s )

A M —6.A,(h, —a,

S

6 day: og =& (1-0,58g)

X he o ., . N S
Néu & < h—f thi gia tri A’ dugc xac dinh véi tiét dién chit nhat b=b¢
0
* Dién tich yéu cdu cot cang trong ving kéo xdc dinh nhw sau:

- Néu bién nam trong ving kéo, tirc 13 tuan theo diéu kién
M <R,b;hy (hg —05h; )+ Ry AL (h, — 0,58, J+ 0,AL (hy 2, ) (2-73)
Trong do6: & dugc tra bang, cong thirc phu thudc vao gia tri
o =M =R, (b; —b)n; (he —05h; )~ R AL (hy —a.) + 5o A (hy —a))
Pong thoi cling can dam bao &, <&,
2.1.5.2. Kiém tra tiét dién theo TTGH 2

Bién dang twong ddi ctia thd bé téng chiu kéo ngoai cing dat gia tri

_ 2R bt,ser (2_75)

e
c
Eb

Ung suét trong cot thép ciang duoc xac dinh véi y=0,9

e
On GslpAlsp 82 /_ASp —
— L —— =l

Np

M
x
Troc trung hfza

: A ] 7| =1
‘I*Rb‘ & As/| b

_| 2Ru =

Hinh 2.14. So dé iing sudt bién dang cua tiét dién triede khi hinh thanh nist

* Tinh toan theo sw hinh thanh vét nirt thing goc véi truc cAu kién
Diéu kién khong xuat hién vét nut:

M, <M, (2-76)
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Trong do: M, — mémen ngoai luc dit ¢ phia tiét dién dang xét
Mg — mdmen khang nut cia tiét dién trudce khi nat

Meren = Rbt,seerI + I\/Irp (2-77)

W xé&c dinph theo cong thuc:

pI:2(Ib +alg +al, +S, (2-78)
h —X,

W

M;, — mémen do lyc nén P gy ra di qua dinh 161 can kiém tra theo:

4 __ | =} TrocuunghBacia  fgd 4=
g/ 11QdiGquy G 2
[} Z
rl % n
\ai nen /17 <

Asp |‘£.|
Hinh 2.15. So dé xdc dinh mémen Mo
M, =P(€y, £ 11) (2-79)
r — khoang cach tir dinh 18i dén trong tam tiét dién tuong duong
eo1 — d6 1éch tAm cua luc P d6i véi trong tam tiét dién tuong duong
Khi xét dén bién dang ngoai ving dan héi momen khang nut cua tiét
dién c6 thé xac dinh theo cong thuec:

W, =0,75W, W, (2-80)

W,
r,=08— (2-81)
red
* Tinh toan theo sw khép lai vét nitt thing géc véi truc ciu kién
Két cau chiu tac dung cua toan bg tai trong xac dinh theo cong thuc:
M-P(Z, —e
G, = ( 1 Op) (2-82)
(As + Asp)zl
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Z — khoang cach tir trong tam tiét dién c6t thép S dén diém dit hop luc
trong ving chiu nén cua tiét dién bé tong nit. ing suat nén nho hon 600MPa
Trong do: eqy — khoang cach tur diém dat lyc P dén trong tam cbt thép.

Xac dinh dd vong, dd vong dam, san bé téng @ng luc trude

- Do vong toan phan cta két cau dam, san xac dinh véi diéu kién

f="fogn+fon-f,—f (2-82)
foon — d0 vong do tac dung cia tai tong ngan han

fgn — d0 vonhx do tai trong thuong xuyén tac dung dai han

f, —do Véng do tac dong tuc thoi cua luc nén P dat I¢ch tdm

f.1 — d0 vong do tac dong bién dang tir bién

Xac dinh do vong thanh phan:

A A ’ P'eOp'I2
* Do vong do luc nén tru V= (2-83)
8B,
2 ok 1 1P
Do vong do tir bien: ffp=—— (2-84)
pe 8

& day: 1 _&p—8p_Ow—On
P18 I10 hOEsp

Trong d6: 6,0y, lay bang tong ton hao ung suat do tir bién nhanh va l1au dai

_ Otn T Oth —“Othn —Otp

f, = 2-85
tb NoEoy (2-85)

B, — d0 cimg tiét dién khi khong co vét ntt duoc xac dinh theo:
B, = 0,85 Ereq (2-86)

Do vong: fgn Va fgn xac dinh theo cong thire:
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d) | Upy=M, /B,

B

Hinh 2.16. So d6 xdc dinh chiéu dai tinh todn trong dam lién tuc

M
f=sh, o (2-87)

Trong d6:  B;— d0 ctng tiét dién khi vét ntt xuat hién
S — phu thudc vao tai trong ( tra bang )
| — chiéu dai ciu kién, dAm don, hoac khoang cach

l; — gitra cac doan c6 m6 men cung dau trong ban, dam

B, = No 2y (2-88)
Vs + ' WYy
Es(As +Asp) (y +§)VEbbh0
O day Zy— canh tay don ndi luc ngiu nhién xac dinh theo:
Z, =(1- M 4Py (2-89)

' 0
2(y +9)
& day: A = 2a'/h,cho tiét dién chir nhat va A =h../h,cho tiét dién chit T

Khi ¢ > h; /h, tinh cho tiét dién chit nhat:

1
§= (2-90)
18+ 1+5(L+T)
10pa
n=(A, +Ag)/bh, (2-91)
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T=y (-

;- (b, —b)h; + (ou/v)A

M

hy
200

sp

red

bh,

~ bh,R,

M =M, + Peg,

Ws:l

M

R

crc — NN pt,ser

il

M

crc

I\/I_I\/Iloi

i
+Mrp

n=0,8 khi tai trong tac dong ngan han

n=0,4 khi tai trong tac dong dai han

v, =09

(2-92)

(2-93)

(2-94)

(2-95)
(2-96)
(2-97)

(2-98)

2.2. Quy trinh tinh toan theo tiéu chuan Chau Au Eurocode 1992-1-1

2.2.1. Xac dinh chiéu day san

2.2.1.1. Xac dinh chiéu day san theo kha ning cit thiing:

Chu vi kiém tra co ban dugc xac dinh theo so do sau:

2d

#=arctan (1/2) -~ -

=26,6°

Hinh 2.3. Mat cat chu vi kiém tra co ban A
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Hinh 2.4.Mat bcing chu vi kiém tra co ban cdi cdc tiét dién cot khdc nhau
Chu vi kiém tra so ban u; thudng ldy bang 0,2d tinh tir ving chit tai va
phai dung chu vi nay sao cho chiéu dai ctia nd 1a nho nhét.
Chiéu cao tinh toan ctia ban san thuong 1iy bang:
(dy +d,)

efff = ~
2

(2-7)

Trong do:
dy va d, 1a cac chiéu cao tinh toan ctia ban theo hai phuong vudng goc
Céc chu tuyén kiém tra tai khoang cach nhé hon 2d phai dugc xem xét
khi lgc tap trung nguoc chiéu véi 4o luc cao,.
dbi véi ving chét tai gan mép hay goc, chu tuyén kiém tra phai lay nhu
trén hinh sau, néu chung cho chu tuyén nhé hon

e 2 6o = 1z Wk

! e
L i
Hinh 2.5. Chu tuyén kiém tra gan 16 mé, A — 16 mé

Pbi v4i ving chat tai gan mép hodc goc, tai khoang cach nhé hon d, ludn
phai bd tri cot thép dic biét & mép.
Tiét dién kiém tra tiét dién theo cac chu vi kiém tra va mé rong qua chiéu

cao tinh toan d.
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Hinh 2.6. Cdc chu tuyén kiém tra co ban doi véi viimg chdt tdi bién
Pbi voi san ¢6 mil ¢t hinh tron 1,<2hy, viée kiém tra Gmg suat cat thing
chi yéu cAu véi tiét dién kiém tra ngoai mil cdt. Khodng cach ry cua tiét dién
nay tinh tir tam cot.
Reont = 2d +ly + 0,5¢ (2-8)
Trong do:
I — 1a khoang cach tinh tir mat cot dén mép mil cOt:
¢ — la duong kinh cta ¢t tron
Doi véi tict dién chit nhat véi mil cot chir nhat c6 14<2hy va cac kich
thudc tong thé 1y va |, (I, = ¢y + Llug, |, = ¢ + 2lyp, 11<=l,), gi tri reon; ¢6 thé
ldy bang gia tri nho nhat trong hai gia tri sau:
oot = 2d +0,56,/1,1, VA reon = 2d + 0,69, (2-9)
Pbi véi ban san c6 mii cot rong, trong d6 1y < 2hy phai kiém tra cac tiét

dién ki€ém tra trong pham vi mii ¢4t va trong ban san.

feant B Feont |

Ml T

€= arctan (1/2)

A
DT
= 26,6° ! ‘j s
FLdh X

/
1< 20h, [4 208,

Hinh 2.7. Bdan san véi mii cét rong

Tinh toan cit thiing
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- VRra 12 gia tri tinh toan kha nang chiu cit thung cia ban san c6 cbt thép
chiu cét thung doc theo tiét dién kiém tra dang xét.

- VRamax 12 gid tri tinh toan kha nang chiu cit thung 16n nhét cta ban san
doc theo tiét dién kiém tra dang xét.

Viéc kiém tra thue hién nhwr sau

Tai chu tuyén cot hodc chu vi ving chét tai, img suét cat lon nhat khong
duoc 16n hon:

VEed < VRd,max (2-10)

Trong do:

d — 1 chiéu cao tinh toan trung binh ctia ban san, c6 thé liy bang dy =
d,)/2 trong d6 dy va d, 1a chiéu cao tinh todn theo hudéng y va z cua tiét dién

U; — 1a chiéu dai cua chu vi kiém tra dang xét;

f - duogc xac dinh bdi:

Meg U

B=1+k (2-11)

Ed W
Trong do:
Uy — 1 chiéu dai chu vi tiét dién kiém tra co ban
k — 13 hé sd phu thudc vao ty sb giira kich thude cot ¢, va ¢,

w; — phtt ho véi sy phan b6 luc cat minh hoa trén hinh .. 1a ham cua chu
2 u1
vi kiém tra co ban uy: W, = [[e[d (2-12)
0

dl —1a sb gia chiéu dai chu vi;

e —1a khoang cach cua dl tinh tir truc tac dung cia mémen Mgy

Dai véi ot tiét dién chit nhat:

o2
W, = ?1 +¢,C, +4c,d +16d° + 2xdc (2-13)
Trong do:
C: — la kich thudc cot song song vd1 hudng I¢ch tdm cua tai trong;
C, — la kich thude cgt vudng goc voi hudng 1€ch tam cua tai trong;
Bang 2.2. Cdc gid tri k doi véi ciing chat tai chit nhdt
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Ci/C; <0,5 1,0 2,0 <3,0

k 0,45 0,60 0,70 0,80

D01 véi cdt tron bén trong, S lay nhu sau:

B =1+067

2-14
D +4d ( )

Trong do:
D- 1a dudng kinh cua ¢t tron.
Pdi véi cot chit nhat bén trong chiu tai trong 1éch tdm so véi ca hai truc

c6 thé str dung biéu thirc x4p xi nhu sau diy cho S
2 2
€ e
Lf=1+18 || L | +| = (2-15)
b, b,

eyva e,— la do I¢ch tdm Mey/Vgq theo tru y va z;

Trong do:

by va b, —1a cac kich thudc chu vi kiém tra co ban.
ey la két qua tir mémen quanh truc z, e, 1a két qua tir mémen quanh truc y
Khi d6 1éch tam trén ca hai phuong truc giao nhau, c6 thé cac dinh

bang cach st dung biéu thirc sau day:

U U
Uy b 2.16
B ™ W, par ( )

Trong do:

Uy« - 14 chu vi kiém tra co ban duoc rat ngén

€par — 12 d0 I€ch tdm song song vo61 canh bién cua ban san do momen
xoay quanh truc vuong goc véi canh bién ctia ban san;

k — c6 thé xac dinh theo bang 2.6 vdi ty sd c4/c, thay bang ¢,/2¢;;
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<0,5¢
e i
N
, 2d 5 — 2B
| ¢ 1 %0,5¢:
! [ ]
e -
[~ g+ %
| P SR S T
’ I: 2d
- — -
- - <1,5d
& spe =g <0,5¢

Hinh 2.8. Chu vi kiém tra co ban rit ngdin
Dai véi ot tiét dién chit nhat:
c )
W, = " +¢,C, +4c,d +8d° + zdc, (2-17)
Dbi voi cot goc, luc choc thung duoc gia thiét 1 phan bd déu doc theo

chu vi kiém tra dugc rit ngan ug~ Gid tri S

(2-18)

Hinh 2.9. Cdc gid tri kién nghi déi véi f3
(A - Cot trong, B — Cot bién, C — Cot géc)

Pbi voi két cu co on dinh ngang khong phu thudc vao tac dong khung
gitta ban san va cot, va khi cac nhip lién k& nhau c6 chiéu dai khong sai khéc
nhau qua 25%, c6 thé str dung gia tri § gan dung nhu hinh (2.9)

Khi niing chiu cit thiing ciia ban san khi khong c6 cot thép chiu cat

Kha ning chiu cit choc thung ctia ban san phai dugc xac dinh dbi voi tiét

dién kiém tra theo cac quy dinh néu trén, xac dinh theo cong thirc sau:
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VRa,c = Cra,cK(100f )2+ KiOep 2 Viin +Ki0p) (2-19)
Trong do:
f4 — duoc tinh bang MPa

k=1+ ,/% < 2,0, d tinh bang mm;

P =1/ Pry-P1, <0,02;

Pry va p,, - lién quan dén thép chiu kéo bam dinh twong tGng theo hai
phuong y va z. Cac gia tri p;, va p;, phai dugc tinh toan nhu gia tri trung
binh bang cach dua vao tinh toan chiéu rong ban san bang chiéu rong cot
cong voi 3d mdi phia.

O = (0 +0¢,) 12 (2-20)
Trong do:

O, O, - la cac ing suat phap tuyén trong bé tong tai tiét dién téi han

theo hudéng y va z ( ddu duong theo chiéu chiu nén);

N N
0., =2 vao,,=—0L (2-21)

A, A,

Neay, Nedsz — 1a cac lgc doc cat qua toan bo budc gian doi vor cac cot

trong va luc doc cat qua tiét dién kiém tra ddi véi cac cot gbc. Luc co thé 1a
do tac dong cua tai trong hay Gng suét trudc;

A — 1a dién tich bé tong theo dinh nghia vé Ngg.

Céc gia tri Crqc, Vimin VA Ky ¢6 thé tim thay trong phu luc qubc gia. Gia tri
kién nghi d6i véi Crac = 0,8/ 7,, Vimin cho trong biéu thirc sau vak = 1.

V... =0,035k%2f}/2 (2-22)
Kha niing chiu cit thiing ciia ban san khi c6 ¢t thép chiu cit
Khi c¢6 yéu cau cdt thép chiu cit, phai tinh toan theo biéu thirc:

Vird.es =0, 7Vgqg o +1.5(d /S, ) Ay, fpg o L/ d)sina (2-23)

Trong do:
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A, — 12 dién tich cia mot chu vi ¢t thép chiu cit quanh cot.

S, — 1a khoang cach hudng tam cua chu vi c6t thép chiu cat.

Fywdef — 1 cuong do tinh toan cua cot thép chiu cét thung

Fywd.er = 250 + 0,25d <= fyq

d — 1a gié tri trung binh cua chiéu cao tinh toan theo huéng vudng goc.

B - 1a goc giita cbt thép chiu cit va mat phang ban san.

Néu bd tri mot dudng cac thanh thép udn xudng, ty sd d/S, trong biéu
thire trén c6 thé 1ay bang 0,67.

Lién ké vo1 cot, kha nang chiu cat thung dugc gidi han dén gia tri 16n

nhat bang: Vg = Al Zd <V nex (2-24)
0

Trong do: DPdi v6i cot trong ug = chiéu dai chu vi cot.
DAi véi cot bién: u0 = c2 + 3d <c2 +2cl
Pbi vai cot goc: u0 =3d < ¢l + c2
cl, c2 — la kich thudce ¢t nhu trén hinh vé 2.10

=1,0d
=< 0,5¢

~
2d s <15d
. I =0,5¢:

|

! e C_ Il t
{20 | u,,,‘ Zd

[~ s+ "

]

._-LL
t__ 2d

<15d
. spo == <0,5¢r

Hinh 2.10. Chu vi kiém tra co ban rit ngdn
Gia tri Vrymax Gid tri kién nghi 14 0,5vf,
Chu tuyén kiém tra ue, tai vi tri khong co yéu cau c6t thép chiu cit (
hodc ugyter, xem hinh 2.10) phai dugc tinh toan theo biéu thic:
U outef — PVeg /(VRd,c ,d) (2-25)
Gi4 tri k c6 thé tim thay trong phu luc quéc gia. Gia tri kién nghi 1a 1,5

Kha nang chiu cat thing cta ban san khi khong c6 cdt thép chiu cit:
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V

Vegp = uef(; <0,9./f, (2-26)
c

Trong do:
Vi — |2 luc cdt hiéu dung 14y nhu sau:
Vers = 1,15 Vg4 v6i Ot phia trong
Vets = 1,4 Vg4 vO1 cOt bién
Vet = 1,5 Vgg vO1 Ot g6C
Uc — chu vi ¢Ot
fo — cuong do6 chiu nén dat trung cua bé tong
d — chiéu cao tinh toan ban san
2.2.1.2. Xac dinh chiéu day san theo diéu kién han ché d¢ véng
Do vong vong 1én bat ky trong van khuon khong duge 16n hon nhip/240
Pbi v6i 46 vong ngay sau khi thi cong, thong thudng nhip/500. Cac gidi
han khac co thé dugc xem xét va phu thudc vao do nhay cua cac by phan lién

keé.

3/2
%: K[ll+l,54/ f 043201, (& —1) } néu p<p, (2-27)
p p

é_K{ll+l,5 f Lo = [t i} néu p> p, (2-28)
o,

Trong do:
I/d — 13 gi6i han ty s6 nhip/chiéu cao tiét dién
k —1a hé s6 tinh dén cac hé két cau khac nhau
P, - 1a ham lugng cot thép quy udc = \/ka 1073
p - 1a ham lugng cbt thép chiu kéo theo yéu cau tinh toan tai gitta nhip
o -1a ham lugng cbt thép chiu nén theo yéu cau tinh toan tai giita nhip.
Khi sir dung & cac mac do ung suat khac nhau, cac gia tri nhan duoc tir
biéu thirc trén phai nhan véi 310/ o,. Thong thuong sé thién vé an toan khi

gia thiét nhu sau:
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310 500
Oy fyk As,req/As,prov

(2-29)

Trong do:

o, - laung suat trong cdt thép chiu kéo tai gitta nhip dudi tac dung cua
tai trong tinh toan ¢ trang thai gi61 han st dung.

As pov — 12 dién tich cbt thép bo tri tai tiét dién nay

Asreq — 1a dién tich cdt thép theo yéu cau tinh toan tai tiét dién nay d6i
vo1 trang thai gidi han do bén.

Vi ban san phing c6 nhip 16n hon 8,5m, cac gia tri I/d tinh theo biéu
thure trén phai nhan véi 8,5/1g.

Kiém tra do vong bing tinh toin

D0 vong san dugc xac dinh theo cong thirc:

a=éayy +(1-Eey (2-30)

Trong do:

oy, - 14 cac gia tri thong so tinh toan twong ung cho diéu kién khong
c6 vét nit va diéu kién nit hoan toan.

& - 1a hé s6 phan b ( cho phép bién cting khi kéo tai tiét dién ),

2
5=1—ﬂ(ﬁJ (2-31)
GS

£=0 - ddi véi tiét dién khong co vét nat

S -1a hé s6 tinh dén anh hudng cua thoi gian qua trinh chét tai hodc chat
tai lap trén bién dang trung binh.

= 1,0 d4i v6i chat tai don ngan han

=0,5 d6i v6i tai trong thudng xuyén hodc nhiéu chu ky chat tai lap.

o, - la ung sudt trong cot thép chiu kéo, duge tinh toan trén co so tiét
dién co vét nut.

o, - 1 ing suat trong cot thép chiu kéo,, tinh toan trén co s tiét dién co

vet nit dudi tac dung ctiia cdc phuong an chat tai sinh ra vét nat dau tién.
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Mo dan héi tinh toan cta bé tong theo biéu thirc:
E

= —om 2-32
c,eff 14 (D(OO,tO) ( )
Trong do:

@(o0,t,) - 12 hé sb tir bién thich hop ddi vai tai trong va khoang cach (t)

Do cong do co ngbt cb thé tinh toan biang biéu thirc sau:
— = £, n (2-33)

Trong do:
I/rs —1a @6 vong do co ngdt gay ra
&, - 1a bién dang do co ngét tu do
S — 1a momen tinh cta dién tich cot thép quanh trong tam tiét dién
| — 12 mOémen quén tinh cua tiét dién
a, - 1a ty s6 modun tinh toan

a,=E,/E (2-34)

ceff
S va I phai duoc tinh toan cho diéu kién khong c6 vét nut va diéu kién

ntt hoan toan, do vong cudi cing dugc tinh bang biéu thirc (2-29).

2.2.2. Xac dinh céc ton hao ng suit trong bé tong wng hre

2.2.2.1. Ton hao trng suit do bién dang tirc thoi ciia bé tong

Xac dinh theo cong thurc sau:

APy =E > {M} (2-35)
E em (1)
Trong d6: Ao, (t) - la sy thay doi Gng suét tai trong tAm thanh cing
J—1a hé s6: J = (n-1)/2n; n 12 s6 cac thanh cing co thé lay =1/2
J=1; d6i v6i su thay doi tac dong thuong xuyén
2.2.2.2. Ton that do co ngot ciia bé tong
Xéc dinh theo cong thirc
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EP
8csEp + ?Q(t, 1:0)'(5c,QP

AcSP,C-t-S-H = E A (K (2_36)
I+ P P+ 22 )1+ 0,80(t, t
£ Ac( ) o)l ot to)]
AG |, .syr glA trT tuy€t dbi ung suat trong thanh cing do tir bién, co ngot

bé tong va chung ¢t thép tai vi tri x va thoi diém t

&, - bién dang co ngét dy tinh

E, — m6 dun dan héi ctia thanh cing

Ecm — mo6 dun dan hdi cta bé tong

Ao, - dugc xac dinh voi tmg suét sau:

+ 6, =6,(G +P,0,Q) -laung suat ban dau trong thanh cing

o(t, t,) - 1a hé s6 tir bién

A, — dién tich tit ca cic thanh cing

A — dién tich bé tong

| — mb men qua tinh cua tiét dién bé tong

Z., — khoang cach trong tam tiét dién bé tong va cac thanh cing
2.2.2.3. Ton thét do chung cdt thép

Xéc dinh theo cong thurc sau:

L 3 67u, L 07501105
Loai 1: Ac, =5,39.p1900€ “(m) Y1070,
5. _ o, U y0750-1)1 -5
Loai 2: Ac,, =0,66.p1900 " (m) 1070,
2. _ g, L 0751-1)10-5
Loai 3: Ac,, =1,98.01990€ ”(m) 1070,

. Gpi
Trong do: n=—
f o

Gy - laung suit kéo 16n nhat dat 1én thanh cing trir di cac ton that tic

thot x4y ra trong qua trinh cang

fox — gid tri dac trung cua cuong do chiu kéo cua thép cang
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P1ogo - 12 gia tri ton that ing sudt do chung cdt thép ( tinh bang %) tai
1000 gid sau khi cang & nhiét d6 20°C
2.2.2.4. Xac dinh ton that do ma sat:

Xac dinh theo cong thirc sau:
Acp(X) = o, (1—e (O (2-37)
Trong d6: O -1 cac goc chuyén vi qua khoang cach x
i - hé s6 ma sat giira thanh cang va dng 16ng thanh cing
K — chuyén vi goc ngoai tu diém co luc Py
2.2.2.5. Xac dinh ton hao tng suit do bién dang ciia neo:

Gia trj t6n hao tng suit tai neo xac dinh theo cong thirc sau:

E A
A, =| Fo | o2 (2-38)
A, L
Trong do: A - d0 dich chuyén cua neo

L — dd dai cua cap
2.2.3. Kiém tra tiét dién theo TTGH 1 va TTGH2
2.2.3.1. Kiém tra tiét dién theo TTGH 1
* Kiém tra theo kha nang chiu cat:

Diéu kién kiém tra la: Veg < Viae (2-39)

Trong d6:  Veq — luc cat tinh toan
Vg — kha ndng chiu cit cia bé tong va dugc xac dinh theo:

Vrae =[012k(100p,f )" +kyog,1b,d = Vi

d,cmin

Véi: Vq = (0,035k*'*f3? + kyo4)b,,d

d,cmin

Trong d6:  k-lahingsd; k=1+ % <0,02; d tinh bang mm

Asl
b, d

w

<0,02 - ham lugng cdt thép chiu kéo

P1=

A — dién tich cbt thép chiu kéo

L,q — chiéu dai neo
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B.,— bé rong nho nhat cua tiét dién trong ving chiu kéo mm
Gy, - Ung suat trong bé tong

K:=0,15

N
Gep = —AEd <0,2f

(2-40)
c
Neg — Iue doc truc N trén tiét dién ngang do tmg sudt giy ra
A — dién tich bé tong (mm?)
* Kiém tra theo kha ndng chiu uon

- Trong truong hop khong c6 cot thép trong ving nén

bicu kién cuong do

Mgy < Mgy =1134f , b(d - 2)z (2-41)
- Trong trudng hop co cdt thép trong ving nén
Mgy < Mgy = 0,567, bzx +f Ag(d—a) (2-42)

Trong d6: Mgg — mOmen udng 16n nhat do tai trong tinh todn giy ra
b — chiéu rong cia tiét dién

d — chiéu cao tinh toan cua tiét dién

X N . T T
z=d——; Xx—1a chi€u cao vung nén cua ti¢t dié€n xac dinh theo

oA,
X=————;x<0,45d (2-43)
0,567f b
Trong do: f, — cuong do chiu kéo tinh toan cua cap ULT
A, — 14 dién tich tiét dién ngang ciia cap ULT
fo —1a cuong d6 chiu nén dac trung cia bé tong

* Kiem tra cuwong do o giai doan ngay sau khi cang

Po =00 A, (2-44)
Trong do: o - téng ton hao tmg suét do bién dang neo va ma sat
Ay — dién tich tiét dién cap
bicu kién han ché trong ing suat bé tong
P, P

c
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* Kiem tra kha nang nen cuc bo

Cuong do chiu nén cuc bo frgn dugc xac dinh theo

frg, =0,67f,, /ﬁ <0,2f,, (2-46)
AO

Trong d6: Ay — dién tich ban neo
A — dién tich tinh todn chiu nén c6 dang nhu A,
2.2.3.2. Kiém tra tiét dién theo TTGH 2

Kiém tra kha nang chong nirt

2
M ct — fctm % (2-47)

Véi cau kién ULT c6 thép trong ving kéo xac dinh theo cong thic
Mcr = Ml +M2 = P(e+kt) + I:ctm-zb
K. — khoang cach tir mép trén ctia 161 dén trong tam tiét dién, voi tiét dién

- . h bh?
chir nhat ta co: M, =P|e+ 5 +fom ry (2-48)

Kiém tra d¢ vong:

P06 vong ngan han giita nhip khi khong xuét hién vét nit trong ving kéo:

_ 4
R )L (2-49)
384.E,,.|
D0 vong dai han dugc tinh toan voi tai trong dai han xac dinh theo
4
= @=WIL e 14 m dun dan héi hiéu qu clia bé tong
384.E ., e -
E..(t
cmeff — o ( 0_) (2-50)
1+ ¢(oo, ty)
Ecm(to) — md dun dan hoi ciia bé tong o thoi diém dat tai t =t
Ecm(to) = ('I:cm(t)/'fcm)o'3 X Ecm
0g\V/2
fcd (tO) = BCC'(tO)'de : Bcc = exp{s{l— (Tj :|} (2'51)

Voi: fem — cuong d6 trung binh bé tong ¢ 28 ngay
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Fem(t) — cudng do trung binh cua bé tong ¢ tudi t ngay

T — s ngay tudi bé tong

B (t) =heé sb thuc nghiém

S =0,2 - 0,38 phu thudc vao loai xi mang
@(0,t,) - hé s6 tra theo biéu do thyc nghiém

o(t,ty) -hé s6 tir bién duoc xac dinh theo biéu dd sau

N \R'
3 <N \\\
5 NN \\\ 1 czos
RN S e
e ==
10 i CR5/45
\\ \\\ (8139’/29
T 50/60 o
i Y \\‘;:__ CH0/75 g?;gé
30 \ A— CS0™5_ caor10s
50
100,
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— \
1) —
\\ 5 \\‘
% T
= ™ A
(_54“' :‘\: ‘\ _;'
p B4

Biéu do xdc dinh hé s6 tir bién o(t,t,)

2.3. Nhan xét.

* Bé tong

Tiéu chuan chdu au EC-2 phan loai bé téng vira theo cip d6 bén theo
bién dang cuc han cho ting loai bé tong. Tiéu chuan TCVN 5574-2012 phan
loai bé tong dya trén cip do bén 13 chu yéu, khong co6 cac quy dinh cu thé vé
bién dang cuc han. Tiéu chuan chau au EC-2 phan biét cuong do tinh toan cua
bé tong theo hai truong hop thuong va truong hop chiu tai trong dac biét phy
thudc vao hé s6 C, con tiéu chuan TCVN 5574:2012 qui dinh mot loai cudong
do6 tinh toan cta bé tong nhung trong nhimg truong hop cu thé nhu dic tinh
cua tai trong tac dung, diéu kién va giai doan lam viéc cua két cAu, ma khi
thiét ké cac gia trj tinh toan ctra cudng d6 duoc giam xudng hodc ting 1én
b?mg cach nhan véi cac hé sd diéu kién 1am viée cua bé tong. Ca hai tiéu
chuan EC-2 va TCVN 5574:2012 déu qui dinh tudi ctia bé tong dé xac dinh
cap do bén chiu nén va chiu kéo doc truc 1a 28 ngay. Tuy nhién chi EC-2 la
dua ra cac cong thirc xac dinh cudng do theo tudi cu thé
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M6 dun dan hoi: so sanh cac gia tri cip do bén bé tong tuong duong ta
thiy cac gia tri ndy gan twong duong nhau trong ca hai tiéu chuan. Hé sb
poatxong 14 nhu nhau cho ca hai tiéu chuan

* Cot thép:

Tiéu chuin EC-2 phan loai cdt thép dua trén cuong do va bién dang cuc
han. Con tiéu chuan TCVN 5574:2012 phan loai c6t thép dua theo cudong do
gid1 han chay hoac gioi han bén 1a chu yéu, cac dac trung vé bién dang chua
dugc dé cap toi.

Tiéu chuan EC-2 qui dinh cuong dd chay cua thép yéu cdu nam trong
khoang 400ykf dén 600MPa, nén khi thiét ké theo tiéu chuan Chau Au trong
diéu kién Viét Nam chi c6 thé st dung cac loai thép CIII, CIA va A-1V dé
tinh toan, tuy nhhieen van phai bd sung cac thong s6 vé bién dang cho nhimg
loai thép nay dé dam bao su phu hop ca vé mat bién dang. Trong truong hop
su dung cac loai thép c6 cuong do thap hon A-1, CI, AIL CII néu Aap dung vao
EC-2 thi can c¢6 cac nghién ctru riéng. Mot diém khac biét nira vé vat liéu ct
thép giira hai tiéu chuan d6 1a hé so riéng, dé xac dinh cudng do tinh toan.
Theo EC-2 tuwong tu nhu d6i voi bé tong hé s riéng cho ¢t thép ciing chia
lam hai truong hop cho cac tinh hudng thiét ké binh thuong va tinh hudng
chiu tai trong dac biét. Con ti€u chuin Viét Nam phan loai theo trang thai gidi
han tinh toan, ngoai ra con c6 cac trudng hop cho ¢t thép chiu luc cat, két
ciu chiu tai trong 13p va loai b€ tong st dung. So sanh ta théy rﬁng mo dun
dan hdi cta cbt thép gitra hai tiéu chuan vé co ban 1a gidng nhau.

CHUONG III Vi DU TINH TOAN

3.1. Tinh toan san khong dim theo TCVN 5574 - 2012
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Tinh toan thiét ké san khoéng dam tang dién hinh ( Tang 2) trung tdm

thuong mai 3 ting & thanh phd Ha Long, Quang Ninh
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3.1.1. S6 li¢u ban dau.

- Kich thuédc ludi ¢ot (9,0m x 9,0m)

- Kich thuéc tiét di

t: (0,5m x 0,5m)

- Chiéu cao tﬁng dién hinh: H.=3,9m

A

én co

A

- Bé tong cap do bén B30 (MAac 400) c6: Ry = 12(kG/m?)

- Chiéu day san: h

=25¢cm

S

- Tinh toén tai trong tdc dung 1€n san: Tinh tai: Tinh tai san da tinh:
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Tai trong Dién dai Tai trong tiéu | Hé so Tai trong
chuin (T/m?) | vuot tinh toan
tai (T/m?)
San 2,5x0,25 0,625 1,1 0,6875
Lat nén + vira 16t 0,006 x1,8 0,0108 1,2 0,013
Vach ngan 0,005 0,05 1,2 0,006
Tai trong thc dong dai han q°=8,955 T/m; q" = 9,961 T/m
Tong tai trong 0,685 0,706

s Ot = 685 (kG/m?)
g = 706 (kG/m?)
- Hoat tai dmg: gia tri hoat tai san tang dién hinh sau khi da tinh dén hé
s6 giam tai ( Theo TCVN 2737-95) la:
Pre = 300 (KG/m?)
i = 270 (kG/m?)
3.1.2. Chon chiéu day ban san
Kiém tra diéu kién choc thiing
Piéu kién choc thung cua san tai vung cot khi khong xét té1 luc nén

trude: san trén cot C2 ( 1a giao diém cua truc C va truc 2) ting 10

- Kich thudc tiét dién cot: bxh =50 x 50 cm

- Chiéu day san: ho = 21cm

- Bé tong cap bén B25 co: Ry = 10,5 (KG/m?)

- Piéu kién choc thung: Q < 0,75.Rye.by.hg

Vi by, = 4{% b, +%.hc ; hoj
hp=25-4=21cm

ta co: b, =4.(%.50+%.50+ 23j:292cm

Q =(g+p){lilh—4.(xthy).(ythy)}s
= (706 + 270).{(9.9) — 4.(0,4 + 0,23).(0,4 + 0,23) } = 78829k G

0,75.Rpt.bpi.ng = 0,75.12.450.23 = 93150 kG > Q = 78829kG
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Vay san dam bao diéu kién chéng dam thung khi khong ¢ tng luc trude
3.1.3. X4c dinh ndi lrc. So' dd cac dai tinh

Do mit biang san dbi xtng theo hai phuwong nén chi can tinh noi luc, cot
thép cho mot nira san theo dbi xtmg. Chia cac dai tinh toan nhu sau:

- Nhip gitra ( truc B-C):

Dai trén cot truc B,C: bé rong b= %I = %.9000 =4500mm
e e v 1R 1,.1
Dai gitra nhip: bé rong: b= EI = 5.9000 =4500mm

- Nhip bién ( truc A-B):

Dai trén cot truc A: bé rong b= %I = %.9000 =2250mm
T S 1.1
Dai gitra nhip: b€ rong b= EI = 5.9000 =4500mm

3.1.4. Tinh toan cot thép

Tinh toan c6t thép san tmg luc trude: Chon cbt thép

Chon thép cuong dg cao T15 dugc bén thanh bo, mdi bd ¢o 7 soi, duong
kinh céc soi thép ¢ 5.

Rsn = 1680 MPa, Rsp = 1400Mpa, Esp = 2x10° MPa.

Bé tong st dung loai cép do bén B30 ¢o:s

Ry =17 MPa vé1 y,, =1; Rysr = 22 MPa

Rot = 1,2 MPa; Ryeer = 1,8 MPa; E, = 32,5.10° MPa

V6i san dang tinh ta c6: A, =b.h =4,5.0,25 = 1,125 m?

A=0,002.0,1,125.10* = 22,5 cm?

Trong san khong dam, cbt thép thuong phai dat hai 16p: Chon thép All

c6 Ry = Ry’ = 280 MPa, E = 21.10" MPa, duong kinh ¢ 12 khoang cach a300,

dién tich chon: A" = 2.?.1.131: 33,93cm® > A% =22 5cm?

Vay ta dat thép thuong theo cau tao ¢ 12 a300

3.1.5. Xac dinh céc ton hao vng suat
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* Ton hao do chung wrng suat cua cot thép o, .

Ung suat hao d6i véi thép soi cudong do cao theo:

o = [0,22. RGSF’ _ 0,1}(;5p

S,ser

Trong do: o, - Tri sO Ung sut trude gii han trong thép kép cing thoa min
cac dicu kién:
1,050, =0y, + P <08R,, va o, —P > 0,2.R;,
Trong do: P —dd chénh 1éch cho phép lay bang 0,05. 0,
Thay vao ta co:

0,21.R,, <o, <0,762.R,, =0,762.1680 =1280,15MPa

sn = Ysp =

Chon oy, =1250Mpa
O = (0,22.@ - 0,1].1250 =79,61Mpa
1680

O = [0,22.@ — 0,1).1250 =79,61Mpa
1680

* Tén hao rng suit do bién dang ciia neo diit & thiét bi cing o,

Xéc dinh theo cong thirc: Opnes = —-E

Trong do:

L — Chiéu dai cua cot thép cang, ¢ Ly, = 18,25m

A- Téng sb bién dang cua than neo, cua khe hé tai neo, cua sy €p sat
casc tim dém, léy theo sb hiéu thuc nghiém A =2mm cho mdi dau neo;

Thay s6 ta co:

= L.z.lo5 = 21.91MPa

Oneo = 18550

* Tén hao do ma sat clia cot thép v6i thanh ong ranh o

Trong phuong phéap cang sau, o, dugc tinh theo cong thue:

1
Tmns = Osp\ L= i
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e=2,71831a co sb logarit tu nhién

@ =0,0015(1/m); 6 =0,05(1/rad) tra bang

(m): Chiéu dai doan dng ké tir thiét bi cing gan nhat toi tiét dién tinh
toan; ta co ¢ =36,5/2=18,25m

Ta co: 0=40, + 4.0, trong d6 6,,0,,1a goc xoay ciia truc cot thép trong
doan AB, BC, CD

- Pbi voi cap nam dudi ( song song truc A-E):

+ Tai ngbi tya: e, = ?—12—18—%.20 =85mm = 8,5cm

+ Tai nhip gitra: e, :?—12—18—20—%.20: 65mm =6,5cm

- D6i v6i 16p cap nam trén ( song song truc 1-5):

+ Tai gbi tya: e, :%—12—18—%.20:85mm:8,50m
250 1

+ Tai nhip gilra: e, = - -12-18-20 —5.20 =65mm = 6,5cm

Dua vao so dd ta co gia tri goc Xoay sau:

12,5-6

0, =190, = =0,0288rad

0, =190, = 12; ; 3_ 0,0422rad

Vay co: 0 =4.0,0288+4.0,0422 = 0,284rad thay sb ta co:
1

2,71830’00015(18’25+0105X0,0288

o = 1250x(1— J = 27,33MPa

* Tén hao do tir bién ciia bé tong o,
Xay ra sau mot qua trinh chiu nén 1au dai d6i véi bé tong ning theo cong

thiure sau:

oy = 200.k.% Khi % <06
0 0
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_ Obp . Obp
oy =400k| —-0,3 | khi — >0,6
Ro Ry
Trong d6: k=1 d6i véi bé tong dong cimg tu nhién;
Trong truong hop st dung phuong phap cang sau, so bo chon:

%o _0,65> 0,6
RO

Do do: oy, =400x1x(0,65—-0,3) =140MPa

* Tong ton hao ng suit o}, bao gom:

+ T6n hao trong qué trinh ché tao:

Oy =Opneo + O = 21,91+ 27,33 = 49,24MPa

+ Tén hao trong qu4 trinh st dung;

Oy =0 + 0y, = 79,61+140=219,61MPa

Tong ton hao tng suét: 6, = G, + G, = 49,24+ 219,61 =219,61MPa
3.1.6. Tinh toan c4u kién theo TTGH 1

28,35 28,35

16,71 19,95 16,71

S S Y N

oy T o w T Wy, Wy l
6,1 5,06 5,06 6,1

9000 | 9000 ’ 9000 | 9000

36000

® O @ © O

BIEU DO MO MEN SAN — DAI TREN TRUC 2 (T.m)

25,31 25,31

17,01 20,16 17,01
: g
6,1

oo @ W
5,06 5,06 6,1

9000 | 9000 | 9000 | 9000

36000

® o @ © O

BIEU DO MO MEN SAN — DAI TREN TRUC 3 (T.m)
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® © © © O

BIEU PO MO MEN SAN — DAI GIUA TRUC 2-3 (T.m)

Hinh 3.2. Biéu d6 mé men cdc ddi san
Tiét dién chon tinh toan c6 gia tri nd1 luc lom nhat
Cu thé chi can tinh thép cho hai mat theo hinh 3.2
- Mit cét chon tinh thép cho dai trén ¢t co: Mpmin =28,35 T.m
- Mit cat chon tinh thép cho dai giira nhip c6: Muax = 5,528 T.m

- Tinh thép tng luc trude cho dai trén cot truc 2,3
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*Tinh thép wing luwe trude theo diéu kién cwong do:
Diéu kién cuong do cua cau kién tiét dién chir nhat chju ubn véi truong
hop khéng c6 cdt cang ving nén:
M<R,.bx.(h,-05x)+R,.A (h,-a)
RpbXx=ReA;+R A —R A,
Cot thép thuong dat d6i ximg ¢12a300 néncod: A, = A = 14,7 cm?
Thép All co: Rs = R’ =280 MPa
Vay chiéu cao vung nén xac dinh theo Rp.0.X = Rep.Agp

Lop bao vé cot thép thuong da chon la a,, = 1,8cm, vay:

a=a :1,8+%:2,4cm

a :1,8+1,2+§:4cm
sp 2

Va chiéu cao 1am viéc cua thép ULT, hy = 25-4 = 21cm ( khi thép ULT
dat trén va ag, = 6cm va ho = 25— 6 = 19cm ( khi thép ULT dat dudi ).
Hé s han ché chiéu cao ving nén theo cong thirc
®

O ®
(A-—
400 ( 1,1)

iR =
1+

Trong do:
o=0a-0,008R, =0,85—-0,008.17 =0,714 (« =0,85vdi bé tong nang )
O - 14 Ung suat trong cbt thép; o, =R, + 400 — o, (MPa). Gid tri o,
Pugc x4c dinh véi hé sb Ysp =0,9<1va ké dén cac tén hao ung Suat.
o, = 0,9.(1400 - 219,61) =1062MPa
o,z =1400+400-1062 = 738MPa

0,714
1,78y 071
400 11

Tiét dién tinh toan c6 bxh = 450x25cm. So bd chon 14 b6 cap T15, mdi

= 0,607

Vay: &r =

)
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bo 7 sg1 ¢5, khoang cach cac bd 1a a = 321mm; Pé thién va an toan ta tinh
cap cho 16p dat dudi, tai vi tri trén cOt thi b6 nay co chiéu cao 1am viéc nhé
hon.

2
Taco A, = 14x7x3,14x(0—f) =19,23cm’

bicu kién chiéu cao vung nén: Rp.b.X = Rg,.Agp

R. A
x = 14001923 500 _115cm:Thoa man
R,b  17.450

Piéu kién cudng do:
M <R,.b.x.(h, —0,5x) + R..A.(h, —a)
Ta nhan thay gia tri cac vé cta biéu thirc trén nhu sau:
R,.b.x.(h, —0,5%x) + R, A,.(h,—a)
=170x450x2,76x(19 — 0,5x2,76) + 2800x14,7x(19 — 2,4)
= 4403543(KG.cm) = 44,04(T.m)
M = 28,35(T.m)
Vay: Diéu kién cuong dg thoa man
Tinh toan kiém tra cwong dd ¢ giai doan sau khi ciing
Xét tiét dién cua san bxh =450x25 cm, tinh toan san nhu mot cau kién
chiu nén léch tam véi luc gay nén c6 dg 16n nhu sau:
Po = 0gp1-Asp
Trong d6: A, = 19,23 cm’

G- la gid tri Gng suat trong cap, ldy gia tri mg lyc trudc ngay sau

khi ché tao, co ké dén céc hao ton trong qua trinh ché tao 1a o,, = 49,24Mpa

Ta co0: Ogpl = Ogp — Oy =1250 — 49,24 =1200,7MPa
Thay s6: P, =12007x19,23 = 230894(kG) = 230(T)
Tinh toan Gmg suét trong bé tong cho cac mép tiét dién voi y=h/2
P,.e
o) —p0f N Ry
l, 2 A



Trong do: e g —ag, = % —6=16,25(cm)

3 3
blhz _ 45025 =585937(cm*)

Dién tich cua tiét dién: A = bxh = 450 x 25 = 11250 (cm?)

o 230000625 ) 230000 .o o g
' 585937 11250

MoOmen quan tinh cua tiét dién: I, : 1, =

= -51(kG/cm?) < R, =110,5(kG /cm?)

Gmalx

G in =10,22(kG/cm?)

Liy Ry = 0,65 cuong d6 mac bé tong thiét ké: s

Ro = 0,65 x 170 = 110,5(kG/cm?)

Khi bé tong dat 75% cuong do thi:

0,75xR, = 0,75 x 110,5 = 82,87 (kG/cm®) > o .. = -51(kG/cm?)

Vay bé tong dat 75% cudng do ta co thé tién hanh cing tng luc trudc.
3.1.7. Tinh toan cau Kién theo TTGH 2

Tinh to4n tiét dién theo kha nang chf)ng nut

Kiém tra kha nang chéng nit 14 gia tri tiéu chuan: M = 25,5 (T.m). Kha
ning chdng nut theo tiét dién thang goc cua ciu kién chiu uén xac dinh theo
cong thtrc: Mere = Rppser- Wy + Mrp
Trong do:

Roiser = 22 (KG/cm?)

W, — mémen khang chdng nit cua tiét dién

M, = No.(€o + 1)

r, — khoang cach tir dinh 18i néi trén t6i trong tm tiét dién twong duong

€ — d0 léch tam cua luc Ny léy doi véi trong tam tiét dién tuong duong.

Gia tri W, xac dinh theo cong thurc:

_ 2.3y +alg +aly

+ S,

Trong do:
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lp Is, I, — mOémen quén tinh cia tiét dién bé tong ving nén, cta cbt thép
A, va A 1ay ddi véi truc trung hoa;

Sk — mdémen tinh cua tiét dién viung bé tong chiu kéo 1y d6i véi truc
trung hoa;

Xo= 3,5¢cm — chiéu cao vung nén khi chua xuat hién vét nit.

Vi tri truc trung hoa duogc xéac dinh tir diéu kién bﬁng khong cua mod men
tinh cua tiét dién twong duong:

S, +a.Sy —a.S;, —0,5(h—x,).A =0
Trong d6: o hé sé quy doi dién tich cua cbt thép ra bé tong:

4 Es_ 2110° _
E, 325.10°
E,, E, — médun dan hoi cua thép thuong va ciia bé tong;
Sp, S, S — md men tinh cua di¢n tich bé tong vung nén, cua dién tich cdt
thép A, Ay’ 1y dbi vig véi truc trung hoa;
Ay — dién tich bé tong vung kéo.

Goi Iy, I, (cm) 1a khoang cach tur truc trung hoa dén thd chiu nén va chiu
kéo ngoai cung, ta co:
Sy =X (=~ 2)(em’)
S.=A..(I,-a)=A,.(h-1,—a)cm®)
S. =A..(I,—a)(cm®)
A, =(h—X,)b(cm?
Thay vao trén ta co:

< 450%x2,76x(l, - %) +6,46x14,7x(l, — 2,4) —6,46x14,7x(25-1, - 2,4) -

450%(25—-2,76)x(25—-1, - w) =0

Giai ra duoc I, =1, =12,5 cm, vay co:

I, = I, = AXZ, =14,7x(12,5- 2,4)* =1499cm’

83



1

J, = T x450x2,76° + 450x2,76x(12,5 - 276

2
h—X,
2 )=
25-2,76
2

)? =154367cm’

Sy =AXZ, =(h—x,)xbx(l, -

= (25—-2,76)x450x (12,5 - ) =9507cm?

Gia tr1 Wy xac dinh nhu sau:

W = 2X (154367 + 6,46x1499 + 6,46x1499)

N +9507 = 25067cm’
252,67

Gia tri mémen do tmg luc trudc Ny gy ra, lay dbi voi truc di qua dinh
16i nam xa nhét so voi viing bé tong chiu kéo kiém tra chong nurt theo:

M, =Ng.(€y +1) VOi

n=1,-a=125-2,4=101cm

ey =1, —-a,=125-6=6,5cm

Ny = A, xoh = A x (o, —0),) =19,23x(12500 - 219,6) =1236152(KG)

Thay so: M,, = 236152 x (6,5 + 10,1 ) = 3920123 (kG.cm)
Kha ning chong nut theo tiét dién thang goc cua két cau chiu uén
Mere = Rotser- Wpi + Mip = 18 x 25067+ 3920123 = 4371329 (Kg.cm)
Ta nhén thay: Mc, = 43,72 (Tm) >M*° =255 (Tm)

Viy cau kién dam bao kha ning chong nit.

Cac dai trén cot chon 14 bo cap T15, mdi bo gém 7 so1 ¢5, a =320 mm.
Tinh toan kiém tra d vong toan phan ciia san:

- Xac dinh tai trong:

Kich thudc dai san: b x h =450 x 25 (cm)

Tinh tai: g, = 685 kG/m*; gu = 706kG/m?

Hoat tai: P = 300 KG/m’? Py = 270 KG/m?

( phan dai han cua hoat tai 13 30kG/m?)

Tai trong ti€u chuén tac dung dai han:

92" = 685+ 30,0 = 715(kG / m?)
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Tai trong tiéu chuan tac dung ngin han:
pi9" =300 30,0 = 270(kG / m?)

Céc tinh toan khong ké dén tai trong ngang
Vi dai ban rong b =4,5m ta co tai trong phan bd theo chiéu dai:

qiM = 715x4,5 =3217(kG / m)

qpe" = 270,0x4,5 =1215(kG / m)
Vit li¢u st dung:
Bé tong sir dung loai cap do bén b30 co:

Roser = 22MPa; Ry ser = 1,8 MPa; E, = 32,5.1°MF2

C6t thép thuong nhom All co: E, = 21.10* MPa
C6 thép tng suat trude co: Es, = 20.10* MPa
- Xac dinh no1 luc:
Momen udn do tai trong tiéu chuan tic dung ngan han: M;
Xac dinh tong momen tinh toan cua nhip:

r9h%1>  1215x8,5°

M? = tc8 =10972kG.m
Mbdmen am tai tiét dién meép cot: M©) =0,65.M f
Momen duong tai tiét dién giita nhip: M®) =0,35.M?

Khi tinh vong, tai giira nhip c6 thé lay:

M, = 0,35M? = 0,35x10972 = 3840(kG.m)
Modmen ubn do tai trong ti€u chuén tac dung dai han: M,
Xac dinh theo tong mémen tinh toan cia nhip:

MO = qiexI® _ 3217x8,5°

8
Khi tinh vdng, tai giita nhip co thé lay:

= 29053(kG.m)

M, =0,35M = 0,35x29053 =10168(kG.m)
Tinh d) vong toan phan

Do vong toan phan duogc xac dinh theo cong thirc:
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F= f1 + 1:2 _fv - fvtb

*Tinh f,: DG vong do tic dung ngdn han cia tdi trong

+ Xdc dinh dinh cong do tac dung ngcfn han cua tai trong:

Do cong can xac dinh theo cong thirc:

1 M{ws+ Ve }

I hoZy [EAA, (@5 +E&)bNoE,v
£ 1
PR
10uca

- Tinh & v6i v =0,45 (tra bang)
- =18 ( Ddi v6i bé tong ning va bé tong nhe)
M1 384000

- Xac dinh: &= ~ = - =0,0087
Rysbhy  220.450.21
4
_E 21100 o
E, 325.10°
n= A _ 147 00015
bh, 450.21
0 = aA; _ 646147 o000

~ 2vbh, 2.0,45.450.21
A= (1—£) = ¢, =0,0111
Q¢ 2h, Q¢ ,

(hy = 0 c6 hodc khong c6 cbt thép Sy”)
Thay vao ta co:

1 1
5= NRESIGEN ", g, 1+5(0,0087+0,0111)
1000 10x0,0015x6,46

Tinh: (o +&).b.h,
(¢ +&).b.hy =(0,0111+ 0,076).450.21=823(cm?)

=0,076

Tinh Zy:
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. _
hff(Pf +<t32 (:2 h
2(pf +) 2(pf +) hg

2 2
7, —h|1-—= |-18]1-— 2976 —17,99(cm)
2(pf + &) 2(0,0111+0,076)

Tinh y: véi @, =1,0 (cdt thép soi )

. 384000 ’

\ . Ar 1A A . A A e Rbts,erVVpl _ 2 .
vung kéo xuat hién vét nit, vay ta lay gia tri =1 dé tinh toan.

R, . W
Vs =1,25—<p.s$—1 o5 _1 18X25067 _

1
LUc nay ta co: v, =1,25-1x1=0,25

v, =0,9 ( bé tong ndng, bé tong hat nho, bé tong nhe cao hon )

Vay d6 cong & giita nhip do tic dung ngin han ctia tai trong vé6i w,, = 0,9

1™ { v W }
no hezy| ESAy  (@f +EbhoEyv

1 38,4x10* 0,07 0,9 6
- : + y =9,9.10
L 21x.17,99| 21.10°x14,7 823x32,5.10*x0,45
*Tinh fy:
flzixlx

L2 :ixg,gxlo—6 x9x10° =1,85(mm)
48 48

*Tinh f,: D6 vong do tdc dung dai han cua tai trong:

+ Xac dinh dinh cong do tac dung dai han cua tai trong:

Do cong can xéac dinh theo cong thirc:

1_ M|y W
o Nz EAs (9 +E)bhoE,v

;e 1
o 150+ 7)

10uca
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- Tinh £ véi v=0,15 ( tra bang)
- =18 ( Ddi v6i bé tong ning va bé tong nhe)

- Xac dinh: 0= M, 5 = 1016800 > = 0,
Rb,serbho 220.450.21

489

E, 21.10°

= = 6’
E, 325.10°

w=ls 2 T 60015
bh, 450.21

o= GA _ BASIAT 0,
2wb, 2.0,45.450.21

o
A= 1-—)=¢, =0,0111
o5 ( 2h0) O+

(h¢ =0 c6 hodic khong c6 cdt thép Sy)
Thay vao ta co:

1 1
5= [3+1+ 5(+1) L gy 1+5(0,489+0,0111) =0,065
10u0 ’ 10x0,0015x6,46

Tinh: (¢; +&).b.h,

(¢ +&).b.h, = (0,0111+0,065).450.21 = 623(cm”)
Tinh Zy:

X _

hifq)f +§2 éz h'

Mo :ho{l_—} Tacd Lo =0
2(p; +8) 2(p; + ) ho

7, = h{l—i} :18{1— 0,065 }:17,42(cm)
2(0; +5) 2(0,0111+ 0,065)

Tinh w: v6i ¢, =1,0 ( cot thép soi )

Rpiser W
v, 21’25_([)'5 bt,ser ¥ Vpl ~1,25-1 18x25067 _

. — 0,806
, 1016800
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\ . Ay 1ia £ , A A cso Rbt,ser\NpI _ R s .
vung kéo xuat hién vét nit, vay ta lay gia tri M =1 dé tinh toan.
1

Luc nay ta co: v, =1,25-1x1=0,25
v, =0,9 ( bé tong ndng, bé tong hat nho, bé tong nhe cao hon )

Vay d6 cong & giita nhip do tic dung ngan han ciia tai trong véi y,, = 0,9

1_M, { Ve L W }:
o Nezy [ EAA  (pf +EbhoE,v
4
1 _101,68x10 05,8 N 0,9 : 180.10°¢
r, 18x.17,42 | 21.10°x14,7 623x32,5.10"x0,15
*Tinh f:
1 1 2 1 -6 6
f, = —Xx—xL = —x180x107"x8,5x10” = 31,87(mm)
48 1, 48

*Tinh f: DS vong do co ngot va tir bién ciia bé téng khi cdu kién chiu

nén trudc:
+ Xdc dinh dinh cong do co ngét va tir bién ciia bé tong:

Do cong can xéac dinh theo cong thirc:

1 _ep- €t
I3 ho
Trong do: g, = -t
EH
Ta co: oy, =1400(kg/cm?)
Vay co: 1_%w _ 1480 =33,33x10°(1/cm)
r;  Eghy  2x10°x21
- Tinh d6 vong fyp:

2 2
fop = ri'g =33,33x10 °x 80

3

=3,01(cm)

*Tinh f,: D6 vong do luc nén trude:

Ap dung cong thirc:
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Pe_|?

op

Y 8B

\'

Trong do:
Pv = n.og,.Rg, =11x1180x140 =176000Kg

o, =1400 —219,61=1180MPa

o Peol” _ 176000x14x9°x10° o
Y 8.085E,J 8x0,85x325000x585937
f, =flt —f9
Trong do: e = 0,7hy = 0,7x21 = 14cm
B,=0,85.E,.J
3 3
j_bn® _450x25° o oo
12
f9 -do vong ban than
g.l* 2810x10*x92x10*

fJ= =0,36cm

384E,,J - 384x0,85x325000x585937
Trong d6: g=2,5x4,50x0,25=2,81 T/m
Vay d6 vong do luc nén trude la: f, =1,54 - 0,36 = 1,18 cm
Do vong toan phan duoc xac dinh theo cong thirc:
f=fi+f,—f, —f
Duya vao cac két qua tinh toan trén ta co:
f; =0,185cm
f, =3,178 cm
fup = 3,01 cm
f,=1,18 cm
Vay do vong tai tiét dién gitra nhip cta dai san tinh toan la:
f=0,185+ 3,178-,3,01 - 1,18 = -0,827cm < 1/200 = 4,5cm
Két luan chung: san ung luc trude, duoc thiét ké thoa man diéu kién

cuong do va bién dang veé nirt va uon.
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3.2. Tinh toan san khong dim theo Chau Au Eurocode 1992-1-1
3.2.1. Cac thong so chinh:

Kich thudc ludi ¢t (9m x 9m)

Kich thuéc tiét dién cot: (0,5m x 0,5m)

Chiéu cao ting dién hinh: H, = 3,3m

Bé tbng mac C25/30(B30 méac 400)

fo = 25 N/mm? Eem = 3,1x10% N/mm? fg = 16,7 N/mm?
Cap ung luc str dung cap don 7 soi, duong kinh danh nghia 15,2mm.
fox = 1820 N/mm® f, = 1456 N/mm’ Prax = 217KN,
E, =2*10° KN/mm? Thép thuong f, = 280 kN/mm?

3.2.2. Chon chiéu day san va xac dinh tai trong:
Theo di¢u kién han ché d9 vong.

h=-11 =2 9000=375(mm)
24 24

Vi L =9,0m, chon so bo h = 250(mm) < 375 (mm), phai kiém tra do
vOng cua san
Tai trong:  Tinh tai san da tinh: G = 706kN/m?
Hoat tai tiéu chuén : Q, = 300 kN/m?
Téng tai trong tiéu chuan: S;=7,06x1 + 3x1 =10,06 kN/m?
Téng tai trong tinh toan:

S, =Gy ¥s + Q7o = 7,06x1,35 +3x1,5 =14,03(kN/ m?)

Theo diéu kién choc thiing:
Xac dinh luc cit thung:
F=9x9x14,03-(0,5+4*0,202) x (0,5 + 4 x 0,202) = 1134 kN
Xac dinh kha nang chiu cat thung ctia ban san cho truong hop khong co
cbt thép chiu cét theo cong thirc:

Vige = Crac-K(@00.p, F )"® + k.00, > Vi,

Trong do:
Crac =018/2,=018/15=012
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(A, =15lah¢ sO an toan riéng cho vat liéu bé tong trong tinh hudng thiét

ké 1au dai va tam thoi)

k:1+‘/@32,0:1+‘/@:1,99<2
d 202

p, =019% - ham lugng thép thuong dat theo ham luong tdi thiéu
pin =013%, ding ¢12a250, dit 2 16p trén va dudi

fa = 25 KN/mm?

ki, =0,15

_ 217x11x10°

O = <020 = 250%4500
X

2
o = =2,12(N/mm?)

c
Vay: Vgq =0,12.x2(100x0,19x25)"® + 0,15x2,12 = 2,19(N/mm?)
Chiéu dai chu tuyén kiém tra co ban:
U=(0,5+4x0,202) x4 =550 (m)
Ung suét tinh toan:

 Vgg 1134000
B ud  5200x202

Vay Vree = 2,19 N/mm? > Vgg = 1,07 N/mm?®

=1,07(N/mm?)

Vay chiéu cao san da chon dam bao vé dieu kién cat thung
Xac dinh no1 luc:

* M& men tinh toan téng cong

2 2
M, = Suhl; _14,03x9x85° _ .
8 8
+ M6 men dai cot
O gbi: =65%*M, = 0,65*1140 = 741 KNm

Nhip = 0,50*M, = 0,50*1140 = 570 KNm

+ mo men dai nhip
O gbi: =0,3%*M, = 0,30*1140 = 342 kNm
Nhip = 0,50*M, = 0,50*1140 = 570 kNm

* MO men tiéu chudn téong céng
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2 2
M, = Su:;I2 _ 10,06x89x8,5 _g17

+ MO men dai cot

O gbi: =65%*M, = 0,65*817 = 531 kNm
Nhip = 0,50*M, = 0,50*817 = 408 kNm

+ moO men dai nhip

O gbi: =0,3%*M, = 0,30*1140 = 245 kNm

Nhip = 0,50*M, = 0,50*1140 = 408 kNm

Luc cit tinh toan 1én nhat:

V., = %I _ 14,03X£1,5X8,5 _ 268KN

3.2.4. Xac dinh quy dao cap va cac ton hao ing suit:

Quy dao cap duoc xac dinh so bd nhu hinh vé sau:

oa)
(=3
(=]
O
O

%{

o2
(=3
(=]

10 0 re) 0
o N S N N 9 N ol
o — N — A N A o
OL
¢
[ 0 re) 0 Il [
IS} N P 3 8 I3 o I3 sl
H — I — | ~ g B i

2250 l 4500 ’ 2250

2250

|

4500

’ 2250

9000

9000

© ©

s-® qui®oc,p

Xéc dinh cac ton hao trng suat

©

* Xdc dinh tén hao ung suat do bién dang tire thoi cua bé tong

Xac dinh theo cong thuc:
. {

Trong do:
E, = 2x10° N/mm?
= 1 (c6 thé 1ay gan diing bang 1/2)
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Cuong do bé tong o tudi 21 ngay ( 1a thoi diém du kién bé tong dat 75%
cuong do va tién hanh cang cap):

foa (tar) =Bec- (1) feq
Trong do:

ol (2] 3 o

( Chon s = 0,25 d6i véi bé tong c6 cap do bén CEM 32,5 R)
foy(tyy) = Pee- () Fy = 0,9621x16,7 = 16,06(N/ mm?)

o (t) =T (tz)

Vay: Eo, (tyy) = {fog /15, 2 E,

E..(t,,) = {16,06/16,7}"°.31.10* = 3,06.10*(N/ mm?)

T6n hao do bién dang tirc thoi ciia bé tong:

TS L En() 3,06x10°

* Xdc dinh tén hao do co neot cua bé tong

}:53(N/mm2)

Xac dinh theo cong thirc sau:

Ep
8csEp + E (P(t1 tO)'Gc,QP
Op coser = A o

E A, )
1+ o P 'Ap @+ - Za [1+0,80(t,t,)]

cm c C

A

Trong do:
E, = 2x10° N/mm?
€. = 5x107*(mm) 1a bién dang co ngoét dy tinh
Een = 3,1x10% (N/mm?)
Geop = 2,78(N/mm?)
o(t, t,) He s6 tir bién duoc xac dinh theo biéu dd

Vay: o(t,t,) =35
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250 15,2

ZCp - 7 - 40 - T - 77(mm)
t(l
1 = =
2t-8 \\ L \\
\\ \\ \\ -
5 y = [ —————C2025
\\\ \\\ S e C25/20
| L o O
iy N | S 0
.-‘N-n_
20/ B e o ey SO0 eyg7
N o COUTS_ onmes
30 \ —— CEOE_ caorios
50|
100

70 60 50 40 30 20 10 0 100 300 500 700 900 1100 1300 1500
¢(°3, f’) h(mm)

5 f e —
R -

I 3
¢ N

Hinh 3.5. Biéu do xdc dinh hé s6 tir bién o(t,t,)
A = 312,5 x 250 = 78125 mm?

- bh® 312,5x250°
© 12

Gi4 tri ton hao Ung suat cua bé tong:s

= 4069x10° (mm*)

A =154(N/mm?)

cyp,c+s+r

* Xdc dinh tén hao ung suat do chung cot thep:

Xac dinh theo cong thurc sau:

t ane
Ao, =539.p1500" ™" (m)wl W10%6,,

Trong do:

P1o0o = 0,7 ( Lay bang 70% ty 1 clia ing suat ban dau trong thanh cing,
gia tri t =500000 gio, tinh cho gia tri dai han cudi cling cla ton that ing suat
trude do chung cdt thép.

o, =0,7.f, =0,7x1456 =1020(N/ mm?)
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O..:
u:i:@:O,%
f 1820

Gia trj t6n hao tng suit do chung cbt thép:

500000

Ac,, =5,39x0,7.x2,781*"%( 1000 )%3¥x107°x1020 =13,88(N/ mm?)

* Xdc dinh ton that do ma sdt:

Xac dinh theo cong thirc sau:
Acp(X) =o,,, (L- g H(O+kA)y
Trong do:
c = F:A\ﬁ =1550(kN)

p max
w: Heé s6 mz sat giita thanh cing va 6ng long. p=0,19
@=236,5/2=18,25m
K: 1a chuyén vi goc ngoai cha dinh cta céc thanh cang: k = 0,005
7(m): Chiéu dai doan dng ké tir thiét bi cing gan nhat toi tiét dién tinh

toan; ta co ¢ =36,5/2=18,25m
Ta co: 0=40, +4.0, trong d6 6,,0,,1a goc xoay ciia truc cdt thép trong

doan AB, BC, CD
- P6i v6i cap nam dudi ( song song truc A-E):

+ Tai ngéi tua: e, :%—12—18—%.20:85mm =8,5cm

+ Tai nhip gitra: e, :%—12—18—20—%.20: 65mm =6,5cm

- D6i v6i 16p cap nam trén ( song song truc 1-5):

+ Tai gbi tya: e, :%—12—18—%.20:85mm:8,5cm

+ Tai nhip gita: e, = 2—20 -12-18-20 —%.20 =65mm = 6,5cm

Duya vao so do ta c6 gia tri goc xoay sau:

12,5-6

0, =190, = =0,0288rad
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=0,0422rad

Vay co: 6 =4.0,0288 +4.0,0422 = 0,284rad thay sb ta co:
c — 1250)((1_ e—0,19(0,284+0,005X18,25) ): 87 8OMPa
ms ’
- Xac dinh ton hao tng suit do bién dang ciia neo:
Gié tri ton hao ung suit tai neo xéac dinh theo cong thirc sau:
E, A
Acspn = i =2
A, L
Trong do:

E, = 2x10° KN/mm?
A =2mm- tinh cho mot dau neo

L = 18250. L — Chiéu dai cua cbt thép cang, mm.

E.A 5
Ao, _[ il ]_ o2 _2X40°X2 51 91(N/mm?)

A, L 18250

3.2.5. Xac dinh s6 lwong cap
Xac dinh tai trong can bang:
Wy, = 0,8G = 08 x 7,06 = 5,64 kN/m?
Luc cang thuc té trén mot don vi chiéu rong ban

W, L* 5,64x8,5°

P, = -
bl 8.e 8x0,077

— 661(kN)

Luc cang hiéu dung cua mét cap:

P. =f,.A, —o,.A, =200,77(kN)
Voio, -la téng cac ton hao tmg suét:
S6 lugng cap tinh cho mot don vi chiéu rong ban:

Po 661

P 20077

e

= 3,2 chon 3 cap/ dai rong 1m

Vi kich thude dai cot 1a: b =4,5m bd tri 14 cap
3.2.6. Kiém tra tiét dién theo TTGH 1
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* Kiém tra kha ning chiu cat:

Do chiéu day san da tinh toan di kha nang chong cét thung, nén chi tién
hanh kiém tra kha ning chiu cit kiéu dam cho dai san:

- Luc cit tinh toan 16n nht:

ql® 14,03x4,5x8,5
2

- Kha nang chiu cat ctia bé tong:

Ve, = = 268(kN)

Vg =[012k(100p,fo )% + ky5, o d
Vi
Vrge Min =(0,035k*2 £5,? + k,0,,)b,,d

k:1+‘/?:1,99<2

p, =019%
k, =015s
fy = 25 N/mm?
b, = 4500 mm, d = 250 mm
G =2,78<0,2f 4 =0,2x16,7 =3,34(N/mm?)
Thay vao cong thtc ta co:
Vg =[012x2(100x0,19x25)" + 0,15x2,78 4500x250 = 1024kN)
Vay: Virge = 1024 kN > Veg = 268 kN

Du kha nang chiu cat
— Kiém tra kha nang chiu uon:

Cong thtre kiém tra:

Mgy < Mgy = 0,567.f, bzx +f, A (d-a)

Trong do:
f. = 25 N/mm?; f.. = 280 N/mm?; A, = 1810 mm?
d =250 mm; a.’ = 24mm
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foA
= tpefRp _ 18x1099X140 _ )0 () 45— 0,45x250 =112mm
0,567.f, b 0,567x25x4500

Trong do:
fp19ff - fp —(Acy + AGp,c+s+r+AGpr +Acp(X) + Acpn)

f,er =1456 — 270,12 =1185(N/mm?)

z=d —g - 202—%3 — 228,5(mm)

Mg, = 0,567x25x4500%225,5x43 + 280.1810(250 — 24 ) = 762(kNm)
Mgg =762 KNmM > Mgq =741 KNm

Pu kha ning chiu udn:

— Kiém tra cwong dd ¢ giai doan ngay sau khi ciing:

Piéu kién han ché tng suit trong bé tong:

c

Xét tiét dién: b x h =3900 x 220 mm
P, =opuA, =1266*14*140 = 2481(kN)

Trong do:
Gpp - Ung suit ¢ hiéu ngay sau khi cang:
oo = f, — (Ao + Acp(X) + Ac,,) =1456 —190 =1266(N / mm?)
A = 4500 x 250 = 11250 x 10° mm?®

e. =29 15 181 50_g5mm
279 2

3 3
|- bh® _ 4500x250° _ 585x107 (mm*)
12 2
h 250 , N T ST
=55 125(mm) tuong ung vdi dieém tai mép cua tict dién;

f4(ty) = Beo ()f 4 =0,962x16,7 =16,06(N/ mm?)
Gia tri ung suat 1a:
f, =2,2(N/mm?) <16,06(N/mm?)
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DPam bao vé cudng do.

Khi bé tong dat 75% vé cuong do tuong tmg véi fog = 10,04 (N/mm?) ¢c6
thé tién hanh cing cép
3.2.6. Kiém tra tiét dién theo TTGH 2

* Kiém tra kha ning chéng nirt:

Cong thire kiém tra:

Mgys <M,

Véi: Megs = 531 kKNm, mdmen 16n nhat do tai trong tiéu chuan gay ra;

M, =P(e+ %) +feim &62 12 momen khang ntt cua tiét dién;

f... =03f%3 =0,3*25%'% =2 56(N/mm?)

P =18x 1099 x 140 = 2769 (kN)

e :@—12—18—2.20:85mm
22 2

Gia tri Mg = 583 KNm > Mgg s = 531kNm
Pam bao vé chéng nut
* Kiém tra do vong

- BJ vong ngan han:

_ 4

Xac dinh theo cong thurc sau:  y, = S(q-w)L
384.E,,.|

Véi: g =10,03 KN/m? - tong tai trong tiéu chuan

w =0,8 x Gk = 0,8 x 6,85 = 5,48 KN/m2 — tai trong can bﬁng
Ec = 3,1x 10* N/mm?2
bh®  4500*250°

| = = 585x107 (mm*)
12 12
Gia tr1 46 vong ngén han: y; = 2,03 mm
_ 4
- B§ vong dai han: Yy, = M
384.E o

Voi: fcd (t21) = BCC'(t) -fcd
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{3 2o

( Chon s = 0,25 d6i voi bé tong co cap do bén CEM 32,5 R)

foy(try) = Pee- (1) Fy = 0,9621x16,7 = 16,06(N/ mm?)

o (t) =feq(t20)

E.,(t,,) ={f,(t,)/F.}>° E._{16,06/16,7}"°.31.10* =3,06.10* N/ mm?
¢(0,t,,) =3,5 ( tra theo biéu db thuc nghiém)

E.(t,)  3,06x10°

ceff = = =0,68x10* N/ mm?
1+ ¢(oot,) 1435

Gia tr1 d vong dai han: y, = 14,4mm
D6 vong toan phan: Y =y, + Y, = 17,36 mm
Do vong giodi han: ly]= ﬁ L =37,5(mm)

Nhu vay san dam bao vé gidgi han @6 vong
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3.3. Tinh toan dam theo TCVN 5574 — 2012

3.3.1. S6 liéu ban dau.
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Hinh 3.6. Mat b

- Kich thudc ludi ¢t (9m x 9m)

mE c¥ 1-1

N
-

\
-

t bang

-

ang va md

- Tai trong tuong x4y tinh trung binh: g; = 200kG/m?

p = 150 kG/m?

- Bé tong cap do bén B30 (Mac 400) co:

- Hoat tai
Rp

17 MPa véi y,, =1; Ryser = 22 MPa
Ret = 1,2 MPa; Rygser = 1,8 MPa; Ep, = 32,5.10° MPa

3.3.2. Chon kich thuére tiét dién dam, ban san
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Dam:

hy = i:i I:@:%Ocm
15 20 20

by =(0,2—0,5)1 = (0,2—0,5).900; Chon bg = 300cm

Chiéu cao phan ban san con lai (6x6m)

hsz(l 1

25 35

] 600

l=——-=20cm

30

Tiét di¢n gitra nhip cac dam cé xét to1 canh chiu lyc trong ving nén, bé
rong canh chon nhu sau:

b, <6h, =6x20=120cm; liy b, =100cm

iy
N\ 2
o (] 3
7S 1 — S o J—,
= 0
1000 \ 1500 1500 | 1000
2500 2500
5000
Hinh 3.7. Tiét dién tinh todn dam
3.3.3. Xac dinh tai trong, nfi luc:
Bang xac dinh tai trong
Tai trong Dién dai Tai trong H¢ so | Tai trong tinh
tiéu chuin vuot toan (T/m)
(T/m) tai
Damvacanh | 2,5x0,2+2,5x3x0,25 4,375 1,1 4,813
Trét, 1at 0,06 x1,8x5 0,540 1,2 0,648
Tudng 0,200x5 1,00 11 1,100
5
San gx(O,S +0,108)x4x2 3,04 1,1 3,400
Tai trong tac dong dai han q*°=8,955 T/m; q" = 9,961 T/m
Hoat tai ( tac 5
) 0,15x5 + 0,15x4x —x2 1,50 1,2 1,8
dong ngan han) 8
Tong tai trong 10,455 11,761
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Mo6men udn tinh toan tai tiét dién giita nhip va gbi (nhip bén trong) xac
dinh theo cong thuc:

11,761.92

2
ML = 0,35% ~0,35 — 41,678Tm

2 2
M :0,65% :0,65@ ~77,402Tm

10,455.92

2
M = 0,35% ~0,35 —~37,049Tm

10,455.92

2
M = 0,65% ~0,65 —68,806Tm

3.3.4. Xac dinh so bd s6 lwong cot thép cing va cot thép thuwong
- Trudc hét xac dinh trong tam hinh hoc tiét dién bé tong
A, =300.45 + 2.100.20 = 135000 + 4000 =17500cm?

S=300.45+ 2.100.20.(25 + 2—20) = 443750cm®

- Khoang céch tir mép dudi tiét dién dén trong tam:

_3°S 443750

= = =25,36cm
Yo A, 17500

— Xac dinh khoang cach tir trong tam dén dinh 16i nén tiét dién:
. I
top —
Ap-Yo

~300.45° 100.20°

+300.45.2,86% + 2.( + 2000.9,642j = 2893602cm*
| oy 2893602

Mtop = = =6,52cm
AiYores 17500.25,36

— Chon thép cudng do cao T15 duoc bén thanh bo, mdi bo 7 soi, dudng
kinh cac sgi thép $5co:

Ry, = 1680Mpa Ry, = 1400MPa Esp = 2x10°Mpa

Gia thiét tam thoi hao t6n 20%, tao c6 cudng do tinh toan ctia cap

Ran = 0,8.Rs, = 0,8.1400 = 1120Mpa
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Luc cén tinh toan ( 6n dinh) cho mdi bén cép la:
P, =11200.1,4 = 15680 kG = 15,68T
- S cap can thiét tinh theo kha ning khong giy nit cua tiét dién 1a:
Pi-Z,
— Trong d6: Zg 1a canh tay don tir trong tim c6t cing dén dinh 16i
Zy,=31,88 -5 =26,88cm

n= 41678 =113 soi
15,68.0,2688

Néu xét dén cot thép thuong c6 thé chon sb cap 1a 10 soi, ta co
A, =10.1,4=14cm’
B6 tri cbt thép trong tiét dién va tinh lai tiét dién quy doi:
C6t thép thuong: Lay theo ty 18 bang 0,003.A,,
(A, + AS) =0,003.17500 = 52,5 cm?
B tri: A, chon 10414 ; A = 15,40cm?
Ay’ chon 22414 ; Ay’ = 33,88cm’
Tong cong: A+ Ay’ =49,28cm? x4p xi 0,003.A,
Ngoai ¢t thép kéo cang va thép thudng bé tri nhu hinh (3.8):
— Xac dinh dién tich quy d6i theo cong thirc sau:

E, 20.0°

E, 325.10

6,47

By 2010%
Osp = - 3
E, 325.10

A=A, oA, +A,)+ (A, + A'Sp)
= 17500+7.(33,88 +15,40) + 6,20.(14+8,4) = 17988 cm?

— Xac dinh trong tdm tiét dién quy doi:
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Asp =3T5 As1=16014 Asp =315

[
2 : o 2
(4,20m) (24,640m) | </ (4,2cm)
; \ / \ i g 9 / \
[}
oS | eg R , 4N o
¥ 2
N o) Q ) a ' o o) o) o
— f Q Te)
i x C\J
g\ | 2
1 i —
>§ A3p=]2.OT15 i Asp=10®14
2
‘ (24cm) (15,4cm) ‘
1000 | 1500 1500 | 1000
2500 2500
5000

Hinh 3.8. Bé tri cot thép cdang va thép thuong
Momen tinh iy d6i véi truc qua mép dudi tiét dién:
Sreq = 443750 + 26,64.6,774.42,5 + 8,4.6,774.2,5 = 45546,69 cm®

g =S 45542669 o0
A., 17988

- Xé4c dinh mémen qua tinh tiét dién twong duong ddi véi truc trong tam:

3 3
| reg = 2.(102'220 + 2000.6,92] + 302'245 +300.45.(25+31)% +

180,459.14,40° +52,836.(5—3.1)* + 62,592.0,6 +88,06.231% +
104,32.25,33% = 3178248,4cm”

— Khoang cach tir trong tim dén dinh 16i nén xéac dinh theo cong thirc:

o ey _ 31782484
P A Yoy 17988.25,36

=6,98cms

o | o | 31782484
WA g (N —Yoeg)  17988.(45—25,33)

=10,582cm

3.3.5. Xac dinh cdc ton hao ung suit
* Ton hao do chiing wng suét ciia cot thép: (o
Ung suét hao ddi véi thép soi cudong do cao:

o
Oy = (0,22. A P _ O,lj.asp

s, ser

Can théa man cac diéu kién:
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1,050, =0y, + P <08Ry, va o, —P >0,2.R;,
Trong d6: P — do chénh léch cho phép 1y bang 0,05. Osp

Thay vao ta co0:
0,21.R,, < o, <0,762.R, =0,762.1680 =1280,15MPa

Chon oy, =1250Mpa
O = (0,22. 1250 _ O,lj.1250 =79,61Mpa
1680

— Ton hao ung suit do bién dang cua neo dat ¢ thiét bi cang o,
Do su bién dang cua neo va sy €p sat cac tam dém: o, theo cong thirc:

A
Oheo = E'Esp

Trong d6: L — chiéu dai cot thép cing: L = 27800 mm
A - tong s6 bién dang cua ban than neo, A =2mm

oo = 29107 =14,39MPa
27800

— Tén hao do ma sat ciia c6t thép véi thanh éng rinh o,

Trong phuong phéap cang sau, o, dugc tinh theo cong thuec:

Oms = Gsp(l— e‘”’f%)
@ =0,0015(1/m); 6 =0,05(1/rad) tra bang
v =27,8m
0=60, +6.0, +3.0; t

B

B

3
400

50
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SO PO CANG CAP
Khoang céch tir tryc cap dén truc trung hoa cua dai san:

+ Tai gbi tya: e, =? ~14 - 25—%.20:176mm =17,6cm

+ Tai gitta nhip: €, =%O—14—25—%.20:176mm:17,60m

Dua vao so dd ta c6 gia tri goc xoay sau:
0, =tg6, =——=0,0782rad
1 =199, 295

0, =tgo, = % =0,0782rad

0, =20, =2.0,0782 = 0,1564rad
Vay c6: 0=6.0,0782+6.0,0782 + 3.0,1564 =1,406rad

1
2 71830:0001527,8+0,05x1,408

Taco: o :1250x(1— j:132,55MPa

— Ton hao do tir bién cia bé tong o,
Xay ra sau mot qua trinh nén lau dai; doi voi bé tong nang

o, = 200k, 22 khi T <06
0 0

Obp - Obp
O = 400.k.£— — 0,3} khi — >0,6
R, R,
Trong d6: k=1 d6i voi bé tong dong climg tu nhién;

Obp~ Ung suét nén trude trong bé tong & ngang mirc trong tam cta cot thép

kéo cang; tinh oy, c6 ké dén cac ung suat hao da €0 o, 00,0

neo’ ™~ ms

Trong truong hop st dung phuong phap cang sau, so by chon:

%% _065>06

0

Do do: o, =400x1x(0,65—0,3) =140MPa

— Tong ton hao rng suat o, bao gom:
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+ Tén hao trong qua trinh ché tao:

Gy =Opeo + Ops =14,39 +132,55=146,94MPa

+ Tén hao trong qué trinh st dung:s

Oy =0, + 0y = 79,614+140 =219,61MPa

Tong ton hao tng suét: 6, =G, + G, =146,94 + 219,61 =361,55MPa

3.3.6. Kiém tra theo TTGH 1

Kiém tra chiéu cao vung nén
Chiéu cao tuong doi gidi han vung nén theo cong thirc:
®

1+ %R a2
400" 11

&r =

Trong do:
o=a-0,008R, =0,85-0,008.17 = 0,714 («a =0,85v0i bé tong nang )
G - 12 g suét trong c6t thép; o5 =R +400 - c.p(MP2). Gid tri oy,
Puoc xac dinh v6i hé sb Yop =0,9<1va ké dén cac ton hao tng suat.

o =0,9.(1400 — 362) =934MPa

oz =1400 + 400 — 934 =866MPa

- B 0,714 B
Vay: R= g6 0714, 040
1490 a2
400 11

biéu kién chiéu cao vung nén: Rp.0.X = Rgp.Agp

_Ry,A,,  1400.14
R,b ~ 17.500

=2,30cm< Ezh,=0,405x40 =16,2cm Thda man

Ta nhan thay viung nén thudc cach va chi€u cao viung nén dat yéu caus

3.3.7. Kiém tra theo TTGH 2

Kiém tra tiét dién theo kha niing chdng nirt
Gia tri noi luc kiém tra kha nang chéng nit 1a; M©=37,049 Tm
Kha nang chéng ntt theo tiét dién théng gbc cua c4u kién chju uén:

M = Rbt,ser'\NbI + Mrp
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Trong do:
Roiser = 22 (kG/cm?)
M, — momen do ung lyc trudec Ny gay ra d6i voi truc di qua dinh 18i ndm
xa nhét so v6i ving bé tong chiu kéo can kiém tra chéng nit;
Mip = No.(€o1 + 1)
r, — khoang cach tir dinh 13i néi trén t6i trong tam tiét dién twong duong
€ — d0 léch tam cua luc Ny léy ddi véi trong tam tiét dién tuong duong.

2.0, +oulg + ol

Wi

: +S,

Trong do:

lp, Is, I — mOmen quén tinh cua tiét dién bé tong vung nén, cua ot thép
A, va Ay 1ay dbi véi truc trung hoa;

Sy — momen tinh cua tiét dién vung bé tong chiu kéo léy ddi véi truc
trung hoa;

Xo = 2,53cm — chiéu cao vung nén khi chua xuét hién vét nit.

Vi tri truc trung hoa duoc xac dinh tir diéu kién bang khong cia mé men
tinh cua tiét dién twong duong:

S,+a.Sy —a.S,—0,5(h—x,).A =0
Trong d6: a hé sb quy ddi dién tich cta c6t thép ra bé tong:

,_E_ 2110° _

E, 32510°

E,, E;, — modun dan hoi cta thép thuong va cta bé tong;

Sp, Ss, Sy — md men tinh cua dién tich bé tong viung nén, ctia dién tich cot
thép A, A’ 1y dbi vimg véi truc trung hoa;

Ay — dién tich bé tong ving kéo.

I, = AxZ2 =15,4x(25,31- 2,5)* =8012,6cm’”

I, = AXZZ =15,4x(45 - 25,31 2,5)* =8012,6cm”

2,53

l, = $x500x2,533 +500%2,53%(22,5 — T)2 =570,068cm*

110



Gia

h—X,
2
45-2,53

Sy =AXZ, =(h—Xy)xbx(l, - )=

= (45— 2,53)x500%(25,53 — ) =86532,6cm®

W = 2.(570687 + 6,46.8012,6 + 6,46.10011,4)
P 452,53
tri momen do tng luc trude Ny gay ra. Kiém tra chéng nit theo:

+86532,6 =118890,6cm®

M,, = Nog.(€y + 1) vOi
Voi: 1, =6,98cm
€1 = Yored — &sp =29,33—-5=20,33cm

Ny = A,Xo " = A__X(o, —6),) =14x(12500 — 3615,5) =124383(kG)

Thay so: M,, = 124383 x (20,33 + 6,98 ) = 3396900 (kG.cm)
Kha ning chong nut theo tiét dién thang goc cua két cau chiu uén
Mere = Rotser- Wpi + My,

=18 x 118890,6 + 3396900 = 5536931(Kg.cm)
Ta nhan thiy: Mg, = 55,37™ >M" = 37,049 ™
Vay céu kién dam bao kha ning chéng nit.
Két ludn chung: DAm dam bao vé cudng d6 va kha ning chéng nurt
Tinh toan kiém tra d§ vong toan phan ciia Dam:
- Xac dinh tai trong:
Kich thuéc ban dam: b x h = 3000 x 45 (cm)
Tinh tai: g, = 8,955 kG/m?; g = 9,961kG/m?
Hoat tai: Py = 1,5 KG/m? Py = 1,8 kG/m’
Vit li€u sur dung:
Bé tong sir dung loai cip d6 bén b30 co:

Roser = 22MPa; Ry ser = 1,8 MPa; Ey, = 32,5.1°M

C6t thép thuong nhom All co: E,=21.10" MPa
C6 thép tmg suét trude co: Es, = 20.10* MPa
- Xac dinh nd1 luc:

Momen udn do tai trong tiéu chuan tac dung ngan han: M;
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Xac dinh tong mémen tinh toan cta nhip:

Ihx1> 1500x9°

MO = qt‘>8 —~15187kG.m
Momen am tai tiét dién mép ct: M© =0,65.M f
Momen duong tai tiét dién giita nhip: M®) =0,35.M?

Khi tinh vdng, tai gitra nhip c6 thé lay:

M, = 0,35M? =0,35x15187 = 5315(kG.m)
Modmen ubn do tai trong ti€u chuén tac dung dai han: M,
Xac dinh theo tong mémen tinh toan ctia nhip:

MO — g xI®  8955x9°
2 = 8 -

— 90669(kG.m)

Khi tinh vong, tai giita nhip c6 thé lay:
M, = 0,35M3J =0,35x90669 = 31734(kG.m)
Tinh d) vong toan phan
P vong toan phan dugc xac dinh theo cong thuc:
F=fi+ff -

*Tinh f,. PG vong do tac dung ngdn han cia tdi trong

+ Xdc dinh dinh cong do tac dung ngcfn han cua tai trong:

Do cong can xéac dinh theo cong thirc:

1: M Vs Yo
r hO'Zb EsAs ((Pf +&)bhOEbv

1

E=
ﬁ+1+5(5+/1)

10uc
- Tinh & v6i v =0,45 ( tra bang)
- =18 ( DBdi véi bé tong ning va bé tong nhe)

- Xac dinh: o= M1 5 = 531500 > =0,0050
Rysebhg  220.300.40
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E, 21.10°
q=Cs =

—s = = 6,46
E, 325.10°

i A _ 3388 _ 008
bh, 300.40

o = FAs _ 6463388 o,
2vbh,  2.0,45.300.40

n
A= 1-—)=¢, =0,020
(Pf( 2h0) D¢

(h¢ =0 co hoic khong ¢ cot thép Ss)
Thay vao ta co0:

1 1
S B+1+5(5+x) L g4 175(0,0050+0,020) 0.10
100 ’ 10x0,0028x6,46

Tinh: (¢ +&).b.h,

(¢f +&).b.h, = (0,020+0,107).300.40 = 1524(cm?)
Tinh Zy:

. _

hf(Pf+§2 &2 h

_o :h{l——} Tacd Lo =0
2(pf +8) 2(pf +8) hg

2 2
2, =hg|1-— 5 |-ag|1-—_ 2107 —3819(cm)
2(p; +8) 2(0,020+0,107)
Tinh w: v6i ¢, =1,0 ( cot thép soi )

Ryt e W
v, :1125_(P|s bt;;r pl ~125-1 18x118890,6 _

=1,25-1. =-2,77
. 531300

\ . Av 1A 9 . A A s Rbtseerl _ 2 s .
vung kéo xuat hién vét nit, vay ta lay gid tri =1 dé tinh toan.

1
Ldc nay ta co: vy, =1,25-1x1=0,25

v, =0,9 ( bé tong ndng, bé tong hat nho, bé tong nhe cao hon )
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Vay d6 cong & giita nhip do tac dung ngin han cua tai trong véi v, =09

1_ I\/|1|:\|]s + \Vb }_

o Nz, | EA; (¢ +&bhgE,v

1 53,13x10‘[ 0,25 0,9

< : n y =2,62.10°°
21.10°x33,88 1524x32,5.10*x0,45

r,  40x.38,19

*Tinh fl:

f, = NN ix2,5x10‘6x9x106 = 0,49(mm)
48" 1, 48

*Tinh f,: D6 vong do tac dung dai han cua tai trong:

+ Xac dinh dinh cong do tac dung dai han cua tai trong:
P cong can xac dinh theo cong thirc:

i_Mz{ws+ v }

r, hozy|EA,  (@f +E)bhE,v

1

é:
o 150+ 7)

10uca
- Tinh & v6i v=0,15 ( tra bang)
- =18 ( DBdi v6i bé tong ning va bé tong nhe)
M, 3173400

- Xac dinh: 0= T = 5 = 0,03

Rpsebh5  220.300.40

o = 6,46

1 =0,0028
oA,  6,46.33,88

= ovbh, ~ 2.0,15.30040

A=, =0,060
1 1

5= B+1+5(e‘>+x) ‘1 g, 1+5(0,03+0,06) =0.101

10110 '~ 10x0,0028x6,46
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Tinh: (¢; +&).b.h,
(pf +&).b.hy = (0,060+0,101).300..40 =1932(cm?)
Tinh Zy:

Z, == ho{l— L} = 40{1— 0,100 } = 38,73(cm)
2(ps +8) 2(0,06+0,101)

Tinh y: véi @, =1,0 (cdt thép soi )

R oW,
v, =1,25- ¢, % =1,25—1.18;(1171§j§8’6 0,57
1

v, =0,9 ( bé tong ndng, bé tong hat nho, bé tong nhe cao hon )

Vay d6 cong & giita nhip do tic dung ngin han ctia tai trong vé6i w,, = 0,9

l MZ |: Vs + Yy :|_

I _ho-zb EA;  (of +EbhEyv -

1 317,34x10* 0,57 0,9

— +
r, 40x.38,73 {21.105 x33,88 1932x32,5.10*x0,15
*Tinh f,:

} =359.10°

f, = L2 = L x3.50%1075x9x10° = 6,73(mm)
48 r, 48

*Tinh f: DS vong do co ngot va tir bién ciia bé téng khi cdu kién chiu
nén truoc:
+ Xdc dinh dinh cong do co ngét va tir bién ciia bé tong:

Do cong can xéac dinh theo cong thirc:

1 _ep— €t
3 ho
Trong do: g, = —tb
EH
Ta co: oy, =1400(kg/cm?)
Vay co: 1_%w _ 1480 =0,175.10"*(1/cm)
r;  Egphp  2x10°x40
- Tinh d§ vong fyp:
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2 2
o= 1.% =0,175x10"*x 900
r

3

=1,77(cm)

*Tinh f,. D6 vong do liuc nén trudc:

Ap dung cong thic:
Pe,,l?
' 8B

\'%

Trong do:
Pv= n.og,.R,, =11x1038x140 =1598520Kg

op =1400—361,55=11038MPa

fte_ 11598520x14x9? x10*

v — = 3,600m
8x0,85x325000x2278125

f, = fjt —f)
Trong do: eo = 0,7hy = 0,7x40 = 28cm
B,=0,85.E,.J

bh®  300x45°
12

J= =2278125

f9 -do vong ban than

gl* _ 3375x10°x9°x10*
384E,J 384x0,85x325000%2278125

fd= =0,113cm

Trong d6: g=2,5x3,0x 0,45 =3,375 T/m
Vay do vong do luc nén trude la: f, = 3,6 — 0,113 = 3,487cm
P vong toan phan dugc xac dinh theo cong thic:
f=fi+f,—f, —f
Dua vao cac két qua tinh toan trén ta co:
f; =0,049cm
f,=0,673 cm
fup = 1,77 cm
f,=0,113 cm

Vay do vong tai tiét dién gilta nhip cua dai san tinh toan la:
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f=0,049 + 0,673-1,77- 0,113=-1,16cm < 1/200 = 4,5cm
Két luin chung: Dam tng lyc trude, duge thiét ké thoa man diéu kién
cuong do va bién dang vé nut va udn.

3.4. Tinh toan dim theo Chéu Au Eurocode 1992-1-1
3.4.1. S6 ligu ban déau

Kich thudc ludi cot (9m x 9m)
Bé tbng mac C25/30(B30 méac 400)
+ Cuong d6 nén dic trung: fy = 25 N/mm?
+ Mb6dun dan hoi tuyén tinh cta bé tong: Ecy = 3,1x10* N/mm?
+ Cuong d6 chiu nén tinh toan fy = 16,7 N/mm?
Cap ung luc truéc st dung cap don 7 s¢i, duong kinh danh nghia
15,2mm.
Gici han bén cua thép: f, = 1820 N/mm?
G161 han chiu kéo tinh toan: f, = 1456 N/mm?
Pmax = 217kN, luc cang cap tdi da
Mo dun dan hdi clia thép E, =2*10° kN/mm?
Thép thuong £, = 280 KN/mm?
3.4.2. Chon kich thudrc tiét dién dam, ban san va tai trong
Dam: h, =450cm
by =300;
h, =20cm
Tiét dién gilra nhip cac dam c6 xét td1 canh chiu lyc trong vung nén, bé

rong canh chon nhu sau:
b; <6h, =6x20=120cm; lay b; =100cm

iy
N 2
i
3 § I _ E%'_—‘f 7= ——“gl_%_ ’_—,
<o ] o &
I
=
1000 | 1500 1500 [ 1000
2500 2500
5000

O

Hinh 3.7. Tiét dién tinh todn dam
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Tai trong: - tac dong dai han q°° = 8,955

- tac dong ngdn han ™ = 1,5
Téng tai trong tinh toan:
G = 8,955 x 1,35 + 1,5x 1,5 = 14,34 (KN/m?)
Xac dinh két qua ndi lyc
Moémen tinh toan téng cong

S, hl5 14,34x9°

M, 3

=145kNm

MU =145x70% =101kNm
My =1080x50% = 72kNm
Moémen tiéu chuén tong cong

S.h15 10,45x9°
8
M =105x70% = 73,5kNm

M, = =105kNm

My =1080x50% = 50,25kNm

Xac dinh theo diéu kién choc thung ctia dim cho trudng hop khong cd
cot thép theo cong thirc:

Vrge = Crae-K@00.p, f5 )'° + ko 2 Vi,
Trong do:
Crac =018/2,=018/15=012
(A, =15la h¢ sd an toan riéng cho vt liéu bé tong trong tinh hudng thiét

ké lau dai va tam thoi)

k=1+ @ <20=1+ ,/@ =167
450 200

p, =019% - ham lugng thép thudong dat theo ham luwong tdi thiéu
Prin =013%, ding ¢12a250, dat 2 16p trén va dudi

fa = 25 KN/mm?

k,=0,15
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N
G =A—Ed <0,2f 4, =1,78(N/mm?)

C
Vay: Vgg, =012x2(100x0,19x25)"® +0,15x1,78 =0,65(N / mm?)

Chiéu dai chu tuyén kiém tra co ban:
U=(0,7+4x0,45)x4=10,00 (m)
Ung suat tinh toan:
_ Veg 856000
" ud  10000x450
V4y Vige = 0,65 N/mm? > Vg = 0,31 N/mm?

=0,31(N/mm?)

Vay chiéu cao dam da chon dam bao vé di€u kién cat thung

3.4.3. Xac dinh quy dao cap va ton hao ing suit:

- So dd quy dao cap
800 800

ml m A
TT | S | T 8 S
: : i 3 N <

. - A
P g 3

| |

200 2250 | 4500 2250 2250 | 2250
9000 4500

Hinh 3.8. So dé quy dao cdp ciia dam
- X4c dinh cac ton hao tng suat

* Xdc dinh ton hao ung suat do bién dang tire thoi cua bé tong

Xac dinh theo cong thuc:

APy =E,.> PEA GC(S)}

Trong do:
E, = 2x10° N/mm®
J =" ( c6 thé 1ay gan dung bang ¥5)
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Cuong do bé tong o tudi 21 ngay ( 1a thoi diém du kién bé tong dat 75%
cuong do va tién hanh cang cap):

1:cd (t21) = BCC'(t) 'fcd

{2 2o

( Chon s = 0,25 d6i véi bé tong co cap do bén CEM 32,5 R)
f.4(t,;) = B (t) Foy = 0,9621x16,7 = 16,06(N/ mm?)
o (t) =feq(t20)

Vay: E,, (t,,) = 116,06/16,7}”°.31.10* = 3,06.10*(N/ mm?)

Tén hao do bién dang tirc thoi cla bé tong:

AP, =E,.Y JA0 (V) | o8 %6’05 =53(N/mm?)
E,..(1) 3,06x10

—  Xdc dinh tén hao do co neot cua bé tong

Xac dinh theo cong thurc sau:

Ep
8csEp +?@(tit0)-6c,QP
cyp,C+S+r = Ep Ap (igl ,
1+ = A 1+ | ©z2))[1+080(t, ty)]

A

cm c C

Trong do: Ep = 2x10° N/mm?

_ -4 /
€cs = 5x107"(mm) la bién dang co ngot dy tinh
Ecm = 3,1x104 (N/mm2)
Geop = 2,78(N/mm?)

?(t: %) He s6 tir bién duoc xac dinh theo bidu dd hinh (3.5)
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\\N R
2+-8 \ S
5 S A [——F— lcoos
= \ T~ T G25/30
S caors7
104 — [ Foin] Ca5/45
| S=—F—=——
=] 0780
—{ i
20 A \\ﬁ____ — TEO/75 g;gjgs
30 \ — CEORR_ caorios
50,
100
70 60 50 40 30 20 10 O 100 300 500 700 900 1100 1300 1500
@loz, to) he(mm)

A E
T R
S I\.‘.’]. o \‘\h

% F e
= \" oty
(5 ], :,'} {3)
r B4

fo
Hinh 3.5. Biéu do xdc dinh hé s6 tir bién o(t,t,)
Vay: o(t,15) =35

L, = 40 _ 40 — 152 =177(mm)s
2 2
A. = 1000 x 450 = 450000 mm?
- bh® 1000x450°
© 12 12

Gia tri ton hao ng suit cta bé tong:

= 7594.x10° (mm*)

AG c,sir =206(N/mm?)

—  Xdc dinh tén hao ung suat do chung cot thep:

Xéc dinh theo cong thurc sau:

t _ _
AGPI’ = 5,39.p1000.66’7” (ﬁ)ol?sa H)10 S.Gpi

Trong do:
P1000 =07 ( Lay bang 70% ty 18 ctia Gng sut ban dau trong thanh cing,

gia tri t =500000 gio, tinh cho gia tri dai han cudi cung cta t6n that tng suit

trude do chung cot thép.
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o, =0,7f, =0,7x1456 =1020(N/mm?)

w= Spi _1020 _ 0,56
f, 1820

Gi4 tri ton hao g suit do chiing cdt thép:

AG,, = 5’39X0’7-X2,7813'752(M
1000

—  Xdc dinh tén thit do ma sdt:

)%3*x107°x1020 =13,88(N/ mm?)

Xac dinh theo cong thirc sau:
AGH(X) = Oy (L— €O

Trong do:

=P 21550

(e} =
PTA, 014

Xéc dinh theo cong thurc sau:
AG(X) = Gy (1 €79

Trong do:

Proc 217
— T _ 2201550
opmx TTA T 0,14

Xéc dinh theo cong thurc sau:
Acp(X) = 6, (1—e (0

Trong do:
= e _ 217 =1550

A, 014

w: Hé s6 ma sat giita thanh cang va 6ng 1ong. pn=0,19

cYFII’THX

y: 1a chiéu dai doan Ong tir diém dit tng luc trudc t6i diém tinh toan
dang xét. Ta co y =27,8M

Taco: 6=6,+4.0,+4.0,

Khoang cach 16n nhét tir truc cap dén truc trung hoa cta dai san 1a:

— Déi véi cap nam dudi ( song song truc A-E):

+ Tai gbi tya: e, :?—14—25—%.20:176mm:17,6cm
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+ Tai gifra nhip: €, :?—14—25—%.202176mm:17,6cm

Dua vao so do ta c6 gia tri goc xoay sau:

0, =190, = % =0,0782rad

0, =190, = 2—5 =0,0782rad

0, =20, =2.0,0782 =0,1564rad
Vay c6: 0 =1x.0,0782 + 4x.0,0782 + 4x.0,1564 = 1,406rad
Gia trj t6n hao trng suat do ma sat 1a:
Acp(x) =1550(1 — 2,781 7019(:406+0.00527.8)y _ 984 5(N / mm?)

*ton hao ung sudt do bién dang cua neo.:

Gia tri ton hao ung suat tai neo xac dinh theo cong thirc sau:
P E_A
AGpn —| -0 (=P
Ap L
Trong do:
E, = 2x10° KN/mm?
A =2mm- tinh cho mot dau neo
L =27800.

E A 5
Ac _[P‘)]_ -2 2X10°X2 1 3g(N/mm?)

A, L 27800

3.4.4. Xac dinh s6 lwong cap:
Xac dinh tai trong can bang:
W, = 0,8G = 08 x 14,34 = 11,472kN/m°

Luc cang thuc té trén mdt don vi chi€u rong ban

W, L*  11,472x78,2

P, =
I ge 8x0,077

= 1138(kN)

Luc cang hi€éu dung cua mot cap:

P, =f, A, —o,.A, =123(kN)
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Vi o, - la tong cac ton hao ing suat:
S6 lugng cap tinh cho mot don vi chiéu rong ban:

P
nzﬂ:@=9,3 chon 10 cap

P 123

e

3.4.5. Kiém tra tiét dién theo TTGH 1
* Kiém tra kha ning chiu cat:
- Luc cét tinh toan 16n nhat:
Veq =175,6(kN)
— Kha nang chiju cét cua bé tong:
Vg =[012k(100p,fo )% + ky5, o, d
Véi:s

Vrge Min =(0,035k*2 £5,? + k,0,,)b,,d
k=1+ \/@ <2- @ ~144

p, =019%
k, =015s

fo = 25 N/mm?

by =3000 mm, d = 450mm

G =2,78<0,2f 4 =0,2x16,7 =3,34(N/mm?)

Thay vao cong thuc ta co:
Vg = [012%2(100x0,19%x25)"/® + 0,15x 2,78 3000x450 = 562(kN)
Viy: Vage = 562 kN > Vig = 175,6 kN

Pu kha nang chiu cit

— Kiém tra kha ning chiu udn:

Kha nang chiu uén duogc kiém tra voi truong hop tiét dién co cot thép
trong vung nén:

Cong thire kiém tra:
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Mgy < Mgy = 0,567.f, ozx +f A (d-a)

Trong do:
Momen tinh toan 16n nhat: Mgy =
fu = 25 N/mm?; f,. = 280 N/mm?; A, = 1810 mm?
d = 2450 mm; a’ =20 +6 =26mm

foA
= _perp _ 10x885X140 o 454 = 0.45%450 = 180mm
0,567.f, b  0,567x25x3000

Trong do:

foerr — 12 Ung suit hiéu qua cua cap, da trur di toan bd cac ton hao ung
suat.11

fp,eff - fp —(Acy + AGp,c+s+r+AGpr +Acp(x) + AGpn)

fer =1456—571=885(N/mm?)

7=d-X— 450—2—29 — 4355(mm)

2
Mg, = 0,567x25x3000x435,5x29 + 280.1810(450 — 26 ) = 764(kNm)
Mgg =764 KNmM > Mgy =756kNm
Pu kha ning chiu udn:
3.4.5. Kiém tra tiét dién theo TTGH 2
* Kiém tra chong nit ciia dim:
Meggs <M,

V&i Mggs = 73,5 KNm, mémen 16n nhat do tai trong tiéu chuan gay ra

h bh? K 1o
M, = P(e + —j +fom i moOmen khang nut cua tiét dién

f=03f33 =0,3x25""% =2,56

ctm—

e:4—20—14— 25—%.20=176mm

P =885kN
Dam bao
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Két luan chung: Dam ddm bao vé cuong do va kha nang chong nut.
* Kieém tra d§ vong

- b6 vong ngan han:

_ 4
Xac dinh theo cong thirc sau:  y, = S(@-w)L”
384.E,,.|
Véi: q = 10,455 KN/m® — tong tai trong tiéu chuin

w =0,8 x Gk = 0,8 x 8,955 = 7,164 KN/m2 — tai trong can bﬁng
Ec = 3,1x 10* N/mm?2
bh®  3000*450°

I = = 227x10% (mm*)
12
Gid tri do vong ngdn han: y; = 3,99 mm
_ 4
- b6 vong dai han: , = M
384.E o .|

Voi: fcd (t21) = BCC'(t) -fcd

{2 2o

( Chon s = 0,25 d6i véi bé tong co cap do bén CEM 32,5 R)

foy(tyy) = Pee- () Fy = 0,9621x16,7 = 16,06(N/ mm?)

o (t) =feq(t20)

E.,(t,,) ={f4(t,)/F.)>° E._{16,06/16,7}"°.31.10* =3,06.10* N/ mm?
¢(0,t,,) =3,5 ( tra theo biéu d6 thuc nghiém)

E.(t,;) _ 3,06x10°

ceff = = =0,68x10* N/ mm?
’ 1+ ¢(o,t,,) 1435

Gia tri d vong dai han: y, = 18,2mm
Do vong toan phan: Y =y; + Y, = 22,19 mm
Do vong gidi han: [y] = ﬁ L =37,5(mm)

Nhu vay san ddm béao vé gidgi han do
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3.5. Thong ké, so sanh va nhén xét két qua tinh toan dam, san

BANG SO SANH KET QUA TINH TOAN SAN

TCVN TC EN-2 Lay TCVN
5574:2012 lam chuan (%)
Cot thép - $12a300 - $12a300 Tuong tu nhau
-14 b6 cap T15 |- 14 bb cap
T15
Ton hao do chung cta cot 79,61 13,88 -82,56
thép
Ton hao do su bién dang 21,91 21,91 Tuong tu nhau
clia neo
Ton hao do ma sat 27,33 87,80 +325,18
T6n hao do tir bién cua bé 140 53 -62,14
tong
Ton hao do co ngdt cua bé 40 154 +285
tong
Do vong 0,827 cm 1,736cm -209
To6n ton hao ung suat ’ 339,19 9 357,73
BANG SO SANH KET QUA TINH TOAN DAM
‘ TCVN Lay TCVN lam
TC EN-2 ,
5574:2012 chuan (%)
Cot thép - 32¢14 - 32¢14
-10 sgi cap -10 sgicdp | Tuong tu nhau
Ton hao do chung cua
. 79,61 13,88 -82,56
cot 13,88thép
Ton hao do sur bién dang
? 10,95 14,39 Tuong tu nhau
cua neo
T6n hao do ma sat 132,55 2845 +114,6
Ton hao do tir bién cua
o 140 53 -62,14
bé tong
T6n hao do co ngot cia
o 40 177 +415
bé tong
D0 vong 1,16 cm 2,219 191
To6n ton hao ung suat 406,55 571,77
Momen khang nirt 55,37 222 +400
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Nhan xét:

- V& c6t thép theo tinh toan trén thi giita hai tiéu chuan khong c6 gi khac
biét, co ban la nhu nhau.

- V& t6n hao mg suét: Cac ton hao tng suit cua hai tiéu chuan c6 rat
nhiéu su khac biét nhau vé két qua tinh toan. Nhung tong ton hao mg suét

gitra hai tiéu chuan khong c6 gi chénh nhau nhiéu.
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KET LUAN VA KIEN NGHI

* Két luan

Tt nhitng két qua nghién ctru di duoc trinh bay trong luin vin c6 thé rat
ra két luan sau day vé su khac biét giira hai tiéu chuén thiét ké bé tong cot
thép n6i chung va két cau bé tong tmg luc ndi riéng. Trong pham vi cta dé tai
chi xét t6i cac ndi dung bé tong ung luc trude trong hai tiéu chuan TCVN
5574:2012 va tiéu chuan Chau au code EN 1992-1-1. ¢6 su khac biét:

a) Nguyén ly va phuong phép tinh toan két cdu bé tong tmg luc trudc
trong hai tiéu chuan déu duoc tién hanh theo 2 1y thuyét vé hai trang thai giéi
han: trang thai giéi han thir nhat vé cuong do (bén) va 6n dinh; trang thai gidi
han thir 2 vé nit. Vé co ban 13 giéng nhau.

b) Déi véi bé tong tng luc trude thi viée xac dinh cac ton hao tmg suat
theo Ung suét theo cong nghé cing trude hay céng nghé cing sau c6 ¥ nghia
quan trong cho viéc xac dinh kha ning chiu luc ciia két cau sau khi gy ung
sudt va khi st dung két cau. Tinh ton hao tmg suét do tir bién tiéu chuan Chau
Au Eurocode? tinh toan chi tiét hon cho nhiéu truong hop cu thé, theo ca thoi
gian sir dung ma tiéu chuan Viét Nam 5574:2012 chua dé cap.

¢) Khi tinh toan bién dang két qua khac biét nhiéu giita hai tiéu chuén,
bo1 dung cac md hinh khac nhau. Tiéu chuan Viét Nam xét dén sy lam viéc
ctia bé tong gitta cac vét nut, con tiéu chuan Chau Au chil yéu 1a xét ¢ giai
doan dan hoi cia bé tong.

d) Vé tinh toan két cau theo tiéu chuan Chau au noi chung thi viéc lay
cac hé sb vuot tai 16n hon nhiéu so véi tiéu chuan Viét Nam. ( Tiéu chuan
Chau 4u iy hé sb vuot tai cho tinh tai 1a 1,5 va hoat tai 1a 1,35. Tiéu chuan
Viét Nam hé 6 vuot tai cho tinh tai 1a 1,2 va hoat tai 1a 1,1) cho nén két qua
tinh toan cudi ciing co gia tri khac nhau.

e) O Viét Nam bo xay dung chua ban hanh chinh thirc mot tiéu chuan
riéng va tiéu chuén thiét ké riéng cho két cdu bé tong tGng luc trudc. Nhung
viéc sir dung tiéu chuan TCVN 5574:2012 cung v&i nhimg tu liéu khéc (..) va

qua thuc té tinh toan va sir dung cac cong trinh bé tong tmg luc trudc déu cho
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thay do an toan, do tin cay ctia két cdu bé tong noi chung va bé téng tmg luc
trudc ndi riéng va dam bao yéu ciu vé cac trang thai giéi han, phu hop véi
diéu kién xay dung Viét Nam.

* Kién nghi:

a) Két chu bé tong ung luc trude thuc sy da dugce st dung rong rai trong
xay dyng nha va cong trinh & Viét Nam d3 mang lai nhirng hiéu qua kinh té 5
rét. Tuy nhién do chua c6 tiéu chuan thiét ké riéng biét cho két cu bé tong
tmg lyc trude nén cic nha thiét ké va xay dung con ngan ngai nhat 1a trong
nganh xay dung dan dung va cong nghi¢p so vdi nganh giao thong. Boi vay
da dén luc can c6 tiéu chuan riéng cho toan nganh.

b) Can c6 thém nhiéu nghién ctu vé 1y thuyét ciing nhu thyc nghiém vé
tac dong moi trudng xam thuc d6i voi két cau bé tong thudng ciing nhu bé
tong umg luc trude, ddi voi cac cong trinh duoc xay dung & vung ven bién cia

nuoc ta.
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TAI LIEU THAM KHAO

1. Tiéu chuan Viét Nam TCVN 5574:2012 — Két cau bé tong va bé tong
ot thép — Ticu chuin thiét ké, nha xuét ban xay dung, Ha Noi1

2. Tiéu chuan Chau Au Eurocode EN 1992-1-1 — thiét ké két cau bé tong
va bé tong cbt thép, nha xuat ban xdy dung, Ha Noi

3. PGS.TS. Lé Thanh HUA4n, TS Nguyén Hitu Viét, THS. Nguyén Tét
Tam, két cu bé tong ung luc trude cing sau trong nha nhiéu tang, nha xuat
ban xay dung, Ha Noi

4. PGS.TS. Phan Quang Minh, san phang bé tong mg luc trudc cing
sau. Nha xuat ban Khoa hoc va k¥ thuat, Ha Noi.

5. PGS.TS. Phan Quang Minh, GS.TS. Ngé Thé Phong, két cau bé tong
cot thép thiét ké theo tiéu chuan Chau Au, nha xuit ban xay dung, Ha No1

6. Tiéu chuan Xay dyng Viét Nam ( TCXDVN 356:2005), két cau bé
tong va bé tong cot thep — tiéu chuan thiét ké, nha xuat ban xay dung, Ha Noi

7. Lé Thanh Huan — V3 Vin Thao — Vuong Ngoc Luu — DS Trudng
Gian, Dé tai nghién ctru khoa hoc cap Bo6 ma sé6 RD-14: Hudng dan thiét ké
san phang bé téng g lyc triede lwdi cot mé réng trong nha cao tang. BS xdy
dung.2005 ( Vu khoa hoc cong nghé xay dung — Bo Xdy dung)

8. Bai giang hoc phan bé tong cdt thép tng lyc trude truong dai hoc mo
dia chét bién soan

9. Tiéu chuan Viét Nam ( TCVN 2737-1995) Tai trong va tac dong tiéu
chuan thiét ké, NXB X4y dung, Ha Noi

131



TRICH DAN TAI LIEU SU DUNG TRONG LUAN VAN
( theo Y kién ciia phdn bién va héi dong )
1. Chwong I
Chuong I: Tac gid st dung tai lieu “PGS.TS. Lé Thanh Hudn, TS

Nguyén Hiru Viét, THS. Nguyén Tat Tam, két cdu bé téng iing liec truée cang
sau trong nha nhiéu tang, nha xudt ban xdy dung, Ha Noi”

Ngoai ra vé phan cdu tao dam san bé tong ung luc trudc ¢ tham khao
thém tai liéu “Bdi gidng hoc phan bé tong cot thép vmg luc trude truong dai
hoc mé dia chadt bién soan” va “ Ludn dn thac Sy thiét ké san khong dam bé
t6ng cot thép vng luc truede cing sau theo tiéu chuan Eurocode? — tac gia Vi
Manh Linh — truong dai hoc kién triic”

1. Chwong II q
a) Phan tinh toan theo tiéu chuan Viét Nam

Toan bd cong thire va phuong phap tinh todn duoc lay theo tai lidu
sau: (theo ¥ kién phan bién 2)

Tac gia st dung tai liéu: Tiéu chuan Viét Nam TCVN 5574:2012 — Két
ciu bé tong va bé tong cot thép — Tiéu chuan thiét ké, nha xuit ban xay dung,
Ha Noi va tai lieu “PGS.TS. L& Thanh Hudn, TS Nguyén Hiru Viét, THS.
Nguyén Tat Tam, két cdu bé téng vmg luc trude cang sau trong nhd nhiéu
tang, nha xudt ban xdy dung, Ha Ngi”

b) Phan tinh toan theo tiéu chuan chau 4u Eurocode EN 1992-1-1

Tac gia sir dung tai lidu  Tiéu chudn Chdu Au Eurocode EN 1992-1-1 —
thiét ké két cau bé tong va bé téng cot thép, nha xudt ban xdy dung, Ha Noi”

Trong phan tinh toan san khong dam theo tiéu chuan chau 4u — tac gia co
tham khao thém* Ludn dn thac sy thiét ké san khéng dam bé téng cot thép
ing lyc triede cang sau theo tiéu chudn Eurocode2 — tdc gid Vii Manh Linh —
truong dai hoc kién triic”

¢) Ngoai ra tac gia con str dung thém mét sb tai liéu theo danh muc “ Tai

lieu tham khao”
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