D6 an tét nghiép

Chuwong 2
LWA CHON GIAI PHAP KET CAU

2.1 So' bd phwong an két cau
2.1.1 Phan tich cac dang két cdu khung

Theo TCXD 198 : 1997, cac hé két cau bé tong cdt thép toan khdi dugce sir dung
phd bién trong cac nha cao tang bao gdm: hé két ciu khung, hé két ciu tuong chiu luc,
hé khung-vach hon hop, hé két cAu hinh 6ng va hé két cAu hinh hop. Viéc lya chon hé
két cAu dang nao phu thudc vao diéu kién 1am viéc cu thé cua cong trinh, cong nang su
dung, chiéu cao cia nha va d6 10n cua tai trong ngang nhu gié va dong dat.

2.1.1.1 Hé két cAu khung

Hé két cau khung c6 kha ning tao ra cac khong gian 16n, thich hop vdi cac cong
trinh cong cong. Hé két cau khung c6 so d6 1am viéc rd rang nhung lai c6 nhuoc diém
1a kém hiéu qua khi chiéu cao cong trinh 16n.

Trong thuc té, hé két cau khung dugc str dung cho cac ngdi nha dudi 20 tang véi
cap phong chong dong dat < 7; 15 tang ddi véi nha trong ving c6 chan dong dong dat
cap 8; 10 tang dbi vai cap 9.

2.1.1.2 Hé két cAu vach cirng va 16i cirng

Heé két cAu vach clmg c6 thé duoc bd tri thanh hé thong theo 1 phwong, 2 phuong
hoic lién két lai thanh cac hé khong gian goi 12 18i ciing. Pac diém quan trong cia loai
két cdu nay la kha nang chiu luc ngang tot nén thuong duoc st dung cho cac cong
trinh cao trén 20 tang.

Tuy nhién, d0 ciing theo phuong ngang cua cac vach cirng té ra 1a hi¢u qua ro rét
0 nhiing do cao nhét dinh, khi chiéu cao cong trinh 16n thi ban than vach cing phai co
kich thudc du 16n, ma diéu do thi khé c6 the thuc hién dugc.

Trong thuc té, hé két ciu vach cing duoc st dung c6 hiéu qua cho cac ngdi nha
dué6i 40 tAng v6i cAp phong chéng dong dat cap 7; do cao gidi han bi giam di néu cip
phong chéng dong dét cao hon.

2.1.1.3 Hé két cAu khung - giang (khung va vach ctrng)

Hé két cau khung - giang (khung va véach cimg) dugc tao ra bang su két hop hé
théng khung va hé thng vach cimg. Hé thong vach ctng thudng duoc tao ra tai khu
vue cau thang bo, ciu thang may, khu vuc v€ sinh chung hodc & cac tuong bién, 1a cac
khu vue ¢6 tuong nhiéu tang lién tuc. hé théng khung dugc bd tri tai cac khu vuc con
lai ctia ngdi nha. Trong hé thong két cau nay, hé thong vach cha yéu chiu tai trong
ngang con hé thong khung chiu tai trong thang dung.

Hé két cAu khung - giang t6 ra 1a hé két cau tdi vu cho nhiéu loai cong trinh cao
tang. Loai két cdu nay dugc sit dung cho cic ngdi nha dudi 40 ting voi cap phong
chéng dong dat < 7; 30 ting ddi véi nha trong ving c6 chan dong dong dit cip 8; 20
tang d6i voi cép 9.
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2.1.1.4 Hé théng két ciu dac biét
(Bao gdm hé théng khung khong gian & cac tang dudi, phia trén 13 hé khung
giang) Pay 1a loai két ciu dic biét, dugc tng dung cho cic cong trinh ma ¢ cic ting
dudi doi héi cac khong gian 16n; khi thiét ké can dac biét quan tdm dén ting chuyén
tiép tir hé thong khung sang hé théng khung gidng. Nhin chung, phuong phap thiét ké
cho hé két cau nay kha phirc tap, dic biét 1a van dé thiét ké khang chan.
2.1.1.5 Hé két cAu hinh éng
Hé két cau hinh dng c6 thé dugc cu tao bang mot 6ng bao xung quanh nha bao
gém hé thdng cot, dam, giang va ciing c6 thé dugc cu tao thanh hé thdng 6ng trong
6ng. Trong nhiéu trudng hop, ngudi ta ciu tao hé théng 6ng o phia ngoai, con phia
trong nha 1a hé théng khung hoic vach cting.
Heé két ciu hinh dng c6 d6 clmg theo phuong ngang 16n, thich hop cho cac cong
trinh cao tir 25 dén 70 tang.
2.1.1.6 Hé két cAu hinh hop
Ddi véi cac cong trinh ¢6 do cao va mat bﬁng 16n, ngoai vi¢c tao ra hé théng
khung bao quanh lam thanh 6ng, ngudi ta con tao ra cic vach phia trong bang hé thong
khung v&i mang cot xép thanh hang.
Hé két cu dic biét ndy c6 kha ning chiu luc ngang 16n thich hop cho nhimng
cong trinh rat cao, c¢6 khi t&i 100 tang.
2.1.2 . Lwa chon phwong én két cau khung
Cong trinh VIEN KIEM DICH SINH HOC QUOC GIA la mét cong trinh cao
tang (7 tang) v&i dd cao 35m ( <40m). Nén theo TCVN chwa can xét dén gié déng
va dong dat. Mat khac cong trinh nam & Pbng Pa — Ha Noi, 1a khu vuc it xay ra
déng dat. Do d6 khi thiét ké hé két cAu cong trinh, ¢& ddm bao cbng trinh chiu dwoc
tai trong, va dé tiét kiém chi phi xay dwng, em chon gidi phap két cau la: hé khung
chiu lwc.
2.1.3 Kich thwéc so'bé cda két cau
2.1.3.1 Tiét dién cot
Dién tich so bo ctia cot c6 thé xac dinh theo cong thirc :
F=(12 —1,5)Rﬁ (2-1)

Trong d6: k=1,2—-1,51ah¢ s6 ké dén anh huong cia 1€ch tdm
Rp: Cuong do chiu nén cua bétong, bétong ta chon mac 250 cbd
R,=110(kG/cm?)
N: Tai trong tac dung 1én cot, so bd véi nha c¢d san 10 cm gdm c¢6
tinh tai (0,45 T/m?) va hoat tai (0,24 T/m?) tng la: q= 0,69 (Tdn/m?)
— N = nxNj + trong luong tudong
n: (Sétang ) = 7
Nj: tai trong tac dung 1én cot & mot tﬁng :N.= Fxq

Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D 52



D6 an tét nghiép

N = 6,6x3,6x0,69x7 + 1,2 = 115,96(T4n)

+ Dién tich tiét dién ngang cot ddi véi tang 1:
= :1,3><115, 96 = 0137 (mz)
1100
— Nhip 6,6m chon c6t c6 tiét dign: 300x600(mm); F=0,18 > F,c.
Nhip 3.6m chon cot ¢6 tiét dién: 220x400(mm)
Kich thudc tiét dién cot: bxh = 300x 600 (mm).
Tiét dién cdt phai dam bao diéu kién 6n dinh:
7“cc?)t < [7L c@t]
[A cot]: DO manh gidi han cuia ct nha [A 4] = 30.
Chiéu dai cua cot téng 1 1a1=4.9 m (tinh tor mat san cot + 0.00 t6i mat san téng 2
14 3.9 m, du trti cho ton nén va chiéu sau dit mong 1a 1.0m. Vay tong cong 1a 4.9m).
So d6 tinh cot theo TCVN 5574-91 — Cot trong nha khung BTCT san db tai chd la:
lp =0,7xH =0,7x4,9 = 3,43m

Aot = F" = —~—— =1143 <[h ;] =30

Vay cot dam bao diéu kién 6n dinh.
2.1.3.2 Tiét dién dam
Chiéu cao dam thuong dugc lua chon theo nhip véi ty 1€ hy = (1/8 — 1/12)L4 vé6i
dam chinh va hq = (1/12 — 1/20)Lq v6i dam phu.
Ddm ngang:(dam khung)
Kich thudc cac nhip dam ngang la : 6,6m; 1,8m; 3,6m
+ Do cac nhip chénh 1éch nhau 16n nhung chiéu dai cua nhip ngin nhé nén. Khi
chon kich thudc dam ngang thién vé an toan va thuén loi cho thi cong ta chon tiét dién
dam céc nhip nhu nhau:
+ Chiéu cao tiét dién dam chon nhu sau:

- Nhip 6,6m :
hy= Jo = 8690 _ geh i 5 Chon hy= 600 mm
m, 12
b =(0,3 + 0,5)xh = Chon b =300 mm

- Nhip 3.6m; 1,8m chon (hxb) = 350x220mm
Dam doc: Nhip 3,6 m.
+ Chiéu cao tiét dién dam: Chon hy = 300 mm
+ Bé rong tiét dién dam:  Chon by = 220 mm
Vay kich thudc tiét dién dam: bxh = 220x300 mm

Dam phy do mai tum, dam bo, dam day bé nuoc:
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Chon so b¢ c6 tiét dién bxh = 200x300 mm
Sau khi chat tai (Tinh tai, hoat tai) 1én cac dim phai kiém tra lai chiéu cao lam viéc
ho ctia cac dam xem cé thoa man khong, néu khong thoa man thi phai diéu chinh lai
cho hop 1y.
2.1.3.3 Phan tich lwa chon phwong an két cau san

1) Dé xuat phuong an két cdu san :

Cong trinh ¢ bude cot kha 16n (6,6-3,6m), ta co thé dé xuat mot vai phuong an
két cau san thich hop véi nhip nay la:

+ San BTCT c6 hé dam chinh, phu (san sudn toan khéi)

+ H¢ san 6 coO

+ San phang BTCT tng luc trude khong dam

+ San BTCT tng lyc trude 1am viée hai phuong trén dam

Trén co s phan tich vu nhuoc diém cia ting loai phuong an két ciu san dé lua
chon ra mot dang két ciu phu hop nhat vé kinh té, k¥ thuat, pht hop v6i kha ning thiét
ké va thi cong cua cong trinh

a) Phuong 4n san sudn toan khéi BTCT:

CAu tao hé két cAu san bao gém hé dam chinh phu va ban san.

Uu diém: Ly thuyén tinh toan va kinh nghiém tinh toan kha hoan thién, thi cong
don gian, dugc st dung phd bién ¢ nudc ta véi cong nghé thi cong phong phii nén
thuan tién cho viéc lya chon phuong tién thi cong. Chat lugng dam bao do di c6 nhiéu
kinh nghiém thiét ké va thi cong trudc day.

Nhuoe diém: Chiéu cao dam va do vong cua ban san rat 16n khi vuot khau do 16m,
hé dam phu bd tri nho 1¢ v6i nhitng cong trinh khong cé hé théng cot giita, dan dén chiéu
cao thong thuy mdi ting thap hoic phai nang cao chiéu cao tang khong co lgi cho két cau
khi chiu tai trong ngang. Khong gian kién tric bd tri nhé 1¢, kho tan dung. Qua trinh thi
cong chi phi thoi gian va vat liéu 16n cho cong tac 1ap dung van khuon.

b)Phuong an san 6 co BTCT:

Céu tao hé két cAu san bao gdm hé dam vudng goc voi nhau theo hai phuong,
chia ban san thanh cac 6 ban ké bdn canh ¢ nhip bé, theo yéu cau cau tao khoang cach
giita cac dam vao khoang 3m. Cac dam chinh c6 thé 1am & dang dam bet dé tiét kiém
khong gian st dung trong phong.

Uu diém: Tranh duoc cé quéa nhiéu cot bén trong nén tiét kiém dugc khong gian
sir dung va c6 kién triic dep, thich hop véi cac cong trinh yéu cau thim my cao va
khong gian stir dung 16n nhu hoi truong, cau lac bo. Kha nang chiu luc tdt, thuan tién
cho bd tri mit bang.

Nhuge diém: Khong tiét kiém, thi cong phirc tap. Mat khac, khi mat bang san
qua rong can phai bd tri thém cac dam chinh. Vi vay, no ciing khong tranh dugc nhiing
han ché do chiéu cao dam chinh phai 16n dé giam d6 vong. Viéc két hop str dung dam
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chinh dang dam bet dé giam chiéu cao dam c6 thé duoc thuc hién nhung chi phi ciing
s& tang cao vi kich thudc dam rat 16n.

¢)Phuong an san khong dam tmg luc trude :

CAu tao hé két cAu san bao gém cac ban ké truc tiép 1én cot (c6 mii ¢t hodc
khong)

*)Uu diém:

+ Chiéu cao két cau nho nén giam duoc chiéu cao cong trinh

+ Tiét kiém duogc khong gian sir dung

+ D& phan chia khong gian

+ Tién d6 thi cong san ULT (6 - 7 ngay/1 tang/ 1000m? san) nhanh hon so véi thi
cong san BTCT thuong.

+ Do c6 thiét ké dién hinh khong c6 dam giira san nén cong tac thi cong ghép van
khuon ciing dé dang va thuan tién tir ting nay sang ting khac do van khuén duoc t6
hop thanh nhitng mang 16n, khong bi chia cit, do d6 lugng tiéu hao vat tu giam dang
ké, nang sut lao dong duoc nang cao.

+ Khi bétong dat cuong do nhat dinh, thép tng luc trude duoc kéo cing va nd sé
chiu toan b0 tai trong ban than cua két cAu ma khong can cho bétong dat cuwong do 28
ngay. Vi vay thoi gian thao d& cbt pha s& duoc rat ngin, ting kha ning luan chuyén va
tao diéu kién cho cong viéc tiép theo duoc tién hanh sém hon.

+ Do san phang nén bd tri cac hé thong k¥ thuat nhu diéu hoa trung tdm, cung
Cép nudc, ciru hod, thong tin lién lac dugc cai tién va dem lai hiéu qua kinh té cao.

*)Nhuoc diém:

+ Tinh toan tuong dbi phirc tap, mo hinh tinh mang tinh quy uéc cao, doi hoi
nhiéu kinh nghiém vi phai thiét ké theo tiéu chuin nudc ngoai.

+ Thi cong phirc tap doi hoi qué trinh giam sat chat lugng nghiém ngit.

+ Thiét bj va may moc thi cong chuyén dung, doi hoi tho tay nghé cao. Gia ca dit
va nhitng bat 6n kho ludng trude duoc trong qua trinh thiét ké, thi cong va st dung.

d)Phuong 4n san ung lyc trude hai phuong trén dam:

Céu tao hé két cAu san twong ty nhu san phing nhung giita cac dau cot co thé
duge bd tri thém hé dim, 1am ting do 6n dinh cho san. Phuong 4n nay ciing mang cac
ru nhuoc diém chung cua viée dung sain BTCT tng luc truée. So v6i san phang trén
cdt, phuong an nay c6 mo hinh tinh todn quen thudc va tin cdy hon, tuy nhién phai chi
phi vat liéu cho viéc thi cong hé dam d6 toan khéi véi san.

2) Lua chon phuong an két cau san:

Pic diém cu thé cua cong trinh

+ Budc cot nhod (3,6m), nhip kha 16n (6,6m), chiéu cao ting cung tuong dbi

cao (3,9m).

Trén co sé phan tich cac phuong an két cAu san, dic diém cua cong trinh, dé dam
bao kha niang chiu tai trong ciia san, kha ning tham my, va tiét kiém chi phi, nén em da
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chon loai san BTCT ¢6 hé dam chinh dim phu. ( San sudn toan khéi). Kich thuée tiét
dién cta céc ciu kién duge lya chon nhu sau:

+ Chiéu day san duogc ldy (1/40-1/45)L ddi véi san lam viéc hai phuong. Kich
thude 6 san 16n nhét 14 6,6 x 3,6m nén ta chon hy = 10 cm , dam bao diéu kién trén.
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2.2 Tinh toan tai trong
Tai trong DBirng
Tinh tai san
Bang 2-1. Tinh tdi san lam viéc .
STT Céc 16p ciu tao ) y n Tinh toan Gu(kG/m?)
1 | Gach lat hoa 30x30 0,02 | 2200 | 1,1 | 0,02x2200x1,1 48,4
2 | Lép vira lat gach 0,015 | 1800 | 1,3 | 0,015x1800x1,3 35,1
3 | Ban BTCT 0,1 | 2500 | 1,1 | 0,1x2500x1,1 275
4 | Lép vira trat tran 0,01 | 1800 | 1,3 | 0,01x1800x1,3 23,4
5 Tong 381,9
Bang 2-2. Tinh tdi san mai.
STT Cac 16p céu tao ) y n Tinh toan Gu(kG/m?)
1 | Langvita XM mac 75 | 0,015 | 1800 | 1,3 | 0,015x1800x1,3 35,1
2 | Ban BTCT 0,1 | 2500 | 1,1 | 0,1x2500x1,1 275
3 | Lép vira trat tran 0,015 | 1800 | 1,3 | 0,015x1800x1,3 35,1
4 Mai ton xa gb thép Iy trung binh 1,1 30x1,1 33
30 (KG/m?)
5 Tong 378,2
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Bang 2-3. Tinh tdi san vé sinh.
STT Cic 16p cu tao Y n Tinh toan Gu(kG/m?)
1 | Gach chéng tron 0,02 | 2000 | 1,1 | 0,02x2000x1,1 44
2 | L6p vira lat gach 0,015 | 1800 | 1,3 | 0,015x1800x1,3 35,1
3 | Lép bé tong chdng thim | 0,04 | 2500 | 1,1 | 0,04x2500x1,1 110
4 | Ban BTCT 0,1 | 2500 | 1,1 | 0,1x2500x1,1 275
5 | Lép vira trat tran 0,01 | 1800 | 1,3 | 0,01x1800x1,3 23,4
6 Téng 4492
Bang Xac dinh hoat tai san
STT Tén hoat tai g (KG/m°) HSVT n g"(kG/m?)
1 | -Phong WC 200 1,2 240
2 - Phong lam viéc 200 1,2 240
3 |- Sanh— Cau thang 300 1,2 360
4 - Hanh lang, ban céng 300 1,2 360
5 - Phong hop 400 1,2 480
6 | -Sam mai 75 1,3 97,5
Tai trong twdng xay, va dam trén 1m dai.
Bang 2-4. Tdi trong twong xdy, dam trén Im dii.
STT | Céclép ciu tao y | n Tinh toan >
(KG/m)
Tudng 220 cao 3,6m | 1800 | 1,1 0,22x(3,6— 0,5)x1800x1,1 1306,8
Vita trat day 1,5cm | 1800 | 1,3 0,015x(3,6 — 0,5)x1800x1,3 210,6
1 :
Tong 1517,4
Khi ¢6 cira s6 va cira di lai thi hé s6 giam tai lay 1a: 1517,4x0,8 1213,9
) Dam 30x60cm 2500 | 1,1 (0,6 - 0,1)x0,3x2500x1,1 4125
Vita trat day 1,5cm | 1800 | 1,3 | 0,015x(0,22 +2x0,4)x1800x1,3 | 35,80
Tong 4483
3 Dam 22x35cm 2500 | 1,1 (0,35 - 0,1)x0,22x2500x1,1 151,25
Vita trat day 1,5cm | 1800 | 1,3 | 0,015x(0,22+2x0,25)x1800x1,3 | 25,27
Tong 176,52
Dam 22x30cm 2500 | 1,1 (0,3 - 0,1)x0,22x2500x1,1 121
4 Vita trat day 1,5cm | 1800 | 1,3 | 0,015x(0,22 +2x0,2)x1800x1,3 | 21,76
Tong 142,76
Dam 20x30cm 2500 | 1,1 (0,3 - 0,1)x0,2x2500x1,1 110
5 Vita trat day 1,5cm | 1800 | 1,3 | 0,015x(0,22 +2x0,2)x1800x1,3 | 21,76
Tong 131,06
Tuong 110 cao 70cm | 1800 | 1,1 0,11x0,7x1800x1,1 152,46
6 Vita trat day 1,5cm | 1800 | 1,3 | 0,015(0,11 + 2x0,7)x1800x1,3 53,00
Téng 205,46
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Chuwong 3

TiNH TOAN BAN SAN
3.1 Khai quat chung.

3.1.1. So db6 tinh:
Céc 6 ban lién két voi dim bién thi quan niém tai d6 san lién két khop voi dam, lién két
gitra cac 6 ban v6i dam chinh, phy & giita thi quan niém dam lién két ngam voi dam.
3.1.2. Phan loai cac 6 san:

- Duya vao kich thudc cac canh cia ban san trén mat béng két ciu ta phan céac 0 san
ra lam 2 loai:

1

8]

+ Cac 0 san cd ty sO cac canh = < 2 O san lam viéc theo 2 phuong

[S—

1

(Thudc loai ban ké 4 canh): Gom ¢6: Oy, O,, 02,’ 03, 0., 04’, 05’, 05, 06, 0,

. 1 A .
+ Cac 0 san c0 ty soO cac canh 1—2 > 2 O san lam viéc theo m{t phuong .
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Hinh 3-1: Mt bang cdc 6 san ting dién hinh.

3.2. Tai trong tac dung Ién san.

3.2.1 Tinh tai.
Tinh tai tdc dung 1€n san chi c6 trong luong cac 16p san
Tai trong do céc 16p cau tao san di duogc tinh & phan trude.
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G = 381,9 KG/m?
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3.2.2 Hoat tai.

- Hoat tai san trong phong: p' = 200 KG/m?
p" = 1,2x200 = 240 KG/m?
- Hoat tai san hanh lang: p° = 300 KG/m?
p" = 1,2x300 = 360 KG/m?
3.2.3 Téng tai trong tac dung trén cac 6 san.

Bang 3-1: Ti trong tac dung 1én cic 6 san. (Kg/m?)

O san Kich thude | @ hTéi | Hoattai | Tai tinh toan
(Iixly) )
01 3,6x6,6 381,9 240 621,9
02’ 1,8x3,6 449,2 240 689,2
03 3,6x3,6 381,9 240 621,9
04 1,8x2,4 4492 240 689,2
05 2,4%2,95 449,2 240 689,2
02 1,8x3,6 381,9 360 741,9
O4 1,8x2,4 381,9 360 741,9
05 2,4%3,65 381,9 360 7419
06 3,65%6,0 381,9 360 741,9
o) 3,6x6,0 381,9 360 741,9

3.3. Tinh toan néi lwc cua cac 6 san.

3.3.1 Sé liéu tinh toan.
Bé tong mac 250 c6 cuong do tinh toan R, =110, Ry = 8,3 kG/cm?.
Cét thép nhém Al c6 cudong do tinh toan R,= 2100 kG/em?.

3.3.2. Xac dinh ndi Iurc cho ban lam viéc 2 phuwong.

3.3.2.1 Trinh tw tinh toan.

M2

\

MA1

6600

MB1
I N
\ \

MA2 | | M1 || MB2
\ \
-~ i

MA1
MA2 MB2

\_&{
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Hinh 3-2: Npi lyc ciia 6 san 01

+ Pé tinh toan ta xét 1 6 ban bat ki trich ra tir cac 6 ban lién tuc, goi cac canh ban 1a
Aq, By, A, By

+ Goi momen am tac dung phan bd trén cac canh do6 1a My, Mao, Mg1, Mg>

+ O vung gifta ctia 6 ban c6 md men dwong theo 2 phuong 1a My, M,

+ Cac momen ndi trén déu dugce tinh cho mdi don vi bé rong ban, léy b=1m

+ Tinh toan ban theo so dd khép déo.

+ M6 men duong 16n nhit & khoang giita 6 ban, cang gan gbi tyra momen duong
cang giam theo ca 2 phuong. Nhung dé d& phirc tap trong thi cong ta bé tri thép déu
theo ca 2 phuong.

Khi ¢t thép trong mdi phuong duoc bd tri déu nhau, dung phuong trinh can bang
momen. Trong mdi phuong trinh ¢6 sau thanh phan momen.

~

x12 €1, -1, - -~
q | 122 1/: eM] + MAI + MB] ltZ + QMZ + MA2 + MB2 ltl (3_1)
A \ A A 7 \ ) 2 A M2 . MA' . Bi ~
+ Lay M; 1am an s6 chinh va qui dinh tiso: 0 =—=; A, =—*; B, = W sé dua

l Ml 1
phuong trinh vé con 1 4n s6 My, sau d6 dung céc ti s6 da qui dinh dé tinh lai cac
momen Khéc.

3.3.2.2 Tinh cho & ban dién hinh.

O ban Oy c6: lyxl,= 3,6x6,6m.

1

- So do tinh toan.

MB1
MB1
e ]
\ \
= M2 MA2 ‘ M1 MBZ‘
\ \
I D i
MA1
MA1
MA2 MB2
=
| 6600
Hinh 3-3: So db tinh todn é san dién hinh.
- Nhip tinh toan. lg; = |; - by + 0,5xhy, (3-2)
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+ Kich thudc tinh toan:
lpp =6,6 -0,22 + 0,5x0,1 =6,43 m
lpp =3,6-0,3+0,5x0,1=3,35m

o 1 . :
+ Xét ty s0 hai canh - = 1,92 = Tinh toan theo ban ké 4 canh lam viéc theo hai
01

phuong.
- Tdi trong tinh todn.
+ Tinh tai: G = 381,9 KG/m®
+ Hoat tai: p"= 240 KG/m?
+ Téng tai trong tac dung 1én ban 1a:
q=381,9 + 240 = 621,9 KG/m?

- Xac dinh noi luc.

. | .
+ Tinh ty s6: r = lﬁ: 1,92 = Tra bang 6.2 (Sach san BTCT toan khoi) ta c6 dugc
01

M
cac gia tri nhu sau: 6 = M2 =0,34 = M,=0,34xM;

1
M

Bi= B =1 = Mg =1xM
1 Ml Bl 1
A]_: MAl =1 = MA1:1XM1
Ml
B, = '\|<|/IBZ =054 = Mg,= 0,54xM;
1

+ Thay vao phuong trinh mémen trén ta cé:

_ 621,9x 3,35 x 3x6,43-3,35
' 12

VT =9257,38 KGm

VP: 4M, x6,43+ 2x0,34M, +0,54M, +0 x3,35 = 29,807xM,

9257,37=29,807xM; = M;=310,58 KGm
Mas = 0; Mg,=0,54x310,58 = 167,71 (Kgm)
M, =0,34x310,58 = 105,6 (Kgm)
Maz1 = Mg; = 1xM; = 1x310,58 = 310,58 KGm
3.3.3 Xac dinh ndi lwc cho san khu vé sinh (05’).

— L~

) S P ey 7

a. Kich thwoc 6 san: A1 iz
| I L

A oA 5 -
Osan O ¢ lyxl,=2,4x2,95m. o Zk iz

‘ ) 4z

b. So db tinh toan. o~ 2 : : C
A1 I

1 |

A - T

(o)}
w
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Hinh 3-5: So do tinh 6 san vé sinh.
D¢ don gian trong tinh toan va thién vé an toan, ndi lyc trong 6 san v¢ sinh dugc
tinh theo so d6 dan héi va bo qua su lam viéc lién tuc cia cac 6 ban:

. L2
Xét ty so : 1—2 = 2’945 =1,23 <2 = Ban lam viéc theo 2 phuong.
1 s
+ Theo phuong canh ngan:
h, 300 9 o
3 = = =100cm = hy = 100cm = Ban duogc coi la ngam vao dam
+ Theo phuong canh dai:
h, _600

=200cm > h, = 100cm = Ban duogc coi 1 ngam vao dam.

Vay 6 ban Os’ dugc coi 1a ban ké bdn canh, 1am viéc theo so d6 s 9
(Sach s6 tay thyc hanh két ciu — PGS . PTS . Vii Manh Hung)
c. Tai trong tinh toan (Pan san lién tuc lam viéc hai phwong).
+ Mdmen & nhip:
Theo phuong cach ngén: Mj; = myP" + m;;P”
Theo phuong cach dai: M;, = myP + m;,P”
+ MOmen am:
Theo phuong cach ngan: M, = ki (P’ + P”)
Theo phuong cach dai: M, = kj(P” + P”)
M1, M1y, Mjz, Mj, tra bang 1-19.

P =(G+ g)xllxlz (3-3)

= (449,22 + ?)xmxz,gs = 4030 KG/m?

P’ = gxllxlz = ?xmxz,gs = 849,6 KG/m?

d. Xac dinh ndi lwc.

Lo, 295 : 2 A

Voi: == =1,23, trabang 1-19 (Sach so tay thuc hanh két cau — PGS. PTS

L2
1, 24

. Vit Manh Hung) ta c6:

my; = 0,0432; my, = 0,0287
Mgz = 0,0205; mg, = 0,0139
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Koy = 0,0471; kg, = 0,0315
+ Tinh toan ta co:
- Mgy = my;P + mgyP”
=0,0432x4030 + 0,0205x849,6 = 191,5 KG.m
- Mgz = MpP + mg,P”
= 0,0287x4030 + 0,0139%x849,6 = 127,5 KG.m
- M, = 0,0471x(4030 + 849,6) = 229,8 KG.m
- M, = 0,0315x(4030 + 849,6) = 153,7 KG.m
3.4 Tinh toan cét thép cho ban san.
3.4.1. Tinh toéan cét thép cho ban lam viéc 2 phuong.
Tinh cho é ban dién hinh (O,):
Tinh véi tiét dién chir nhat c6 bxh = 100x10 (cm);
a. Tinh thép chiu mé men dwong theo phwong canh ngan:
M, =105,6 KGm = 10560 KG.cm.
Chona,=2cm = ho=h-a,=10-2=8cm
- Tinh véi tiét dién chit nhat bxh =100x10 cm dt c6t don.
M 10560

A=— = > =0,015<0,3 (3-4)
R.bh," 110x100x8

y=0,5x 1++1-2A =0,5x 1+/1-2x0,015 =0,9924
- Dién tich cdt thép yéu cau trong pham vi dai ban bé rong 1m 1a:
M 10560
R.yh, 2300x0,9924x8
- Dung thép theo cau tao $6 a=200mm = Trong mdi mét bé rong ban cé 5 thanh ¢6.
F.=0,283x5 = 1,415 cm’”.
- Ham luong c6t thép:

F, = =0,578 cm®. (3-5)

0

Umin < 1Y%= . £ 1009 = 2 1009 = 0,177% = dat yéu cau.

xh, 100x 8
b. Tinh thép chiju mé men dwong theo phuwong canh dai:
M; = 310,58 KGm = 31058 kGcm.
M 31058

A=— = _=0,044<0,3
Rbh?  110x100x8

y=0,5% 1+V1-2A =0,5x 1+,/1-2x0,044 =0,977

- Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la:
M 31058
® Ryh, 2300x0,977x8

a

—1,728 cm>.

0

- DUng thép ¢6 a = 150 mm = Trong mdi mét bé rong ban c6 7 thanh ¢6
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F,=0,283x7 =1,981 cml.
- Ham luong cot thép:
Hmin < u%= 5 Ry 100% = 11, 981

XMy

100% =0, 248% => dat yéu cau.

X

c. Tinh thép chiu mé men am theo phwong canh ngén:
Mpg; = 310,58 KGm = 31058 kG.cm.
- Tinh véi tiét dién chit nhat bxh =100x10 cm dit cbt don.
M 31058

A== - =0,044<0,3
R,bh,> 110x100x8

y=0,5x 1+V1-2A =0,5x 1+4/1-2x0,044 =0,977

- Dién tich cdt thép yéu cau trong pham vi dai ban bé rong 1m 1a:
M 31058
*TRyh,  2300x0,977x8

~1,728 cm>.

- DUng thép ¢6 a = 150 mm = Trong mdi mét bé rong ban c6 7 thanh ¢6
F. = 0,283x7 = 1,981 cm®.
- Ham lugng cot thép:

100% =0,248% => dat yéu cau.

Hin < 19%6= R 1009 = 1981

xh, 100x8
d. Tinh thép chiu mé men am theo phwong canh dai:
Mg, = 167,71 KGm = 16771 kG.cm.
- Tinh véi tiét dién chit nhat bxh =100x10 cm dit c6t don.
M 16771

A= > = 5 =0,024<0,3
R.bh," 110x100x8

7=0,5x 1++1-2A =0,5x 1+4/1-2x0,024 =0,988
- Dién tich cdt thép yéu cau trong pham vi dai ban bé rong 1m 1a:
M 16771
* Ryh, ~ 2300x0,988x8
- Dung thép ¢6 a = 200 mm = Trong mdi mét bé rong ban cé 7 thanh ¢6
F.=0,283x5 = 1,415 cm’”.
- Ham luong c6t thép:

—=0,92 cm?>.

Umin < W%= k 100% = L415

bxh, 100x 8

100% = 0,177% = dat yéu cau.

- Cac gia tri momen cua cac 6 ban nay déu nhé hon gia tri momen tinh toan va

cling dé thudn loi cho thi cong nén khong can tinh toan lai. Lay két qua vira tinh dugc

ap dung cho céc 6 con lai.

Thép chiu mémen am dit phia trén gbi phai kéo dai khoi mép gdi mot doan khoang

0,25xl
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(1 nhip theo phwong canh ngin)

3600

@,7

6600

<::> 1800 <::>

Hinh 3-6: Mdt bang bé tri thép 6 san O1
3.4.2. Tinh toan thép cho 6 san khu vé sinh ( 6 san Os).
O san vé sinh 13 6 san lam viéc theo hai phuong lyxl, =2,4x2,95 (m).
- M6men duong 16n nhat theo phuong canh ngan :M; =191,5 KG.m
- Mémen duong 16n nhat theo phuong canh dai : M, =127 KG.m
- Momen 4m 16n nhat trén gbi theo phuwong canh ngan : M, = 229,8 KG.m
- M6men am 16n nhat trén gdi theo phuong canh dai ~ : My, = 153,7 KG.m
a. Tinh thép chiu mémen am theo phwong canh ngan:
M, = 229,8 KG.m = 22980 KG.cm.
Chonap=2cm = hy=h-2=10-2=8cm
- Tinh véi tiét dién chit nhat bxh =100x10 cm dit cot don.
M 22980
" R.bh,> 110x100x8’

y=05x €+v1-2A =05x (+/1-2x0,033 =0982
- Dién tich cdt thép yéu cau trong pham vi dai ban bé rong 1m 1a:
F - M _ 22980
* R,xyxh, 2300x0,982x38
- Dung thép theo cdu tao ¢6 a =200mm = Trong mdi mét bé rong ban c6 5 thanh ¢6.
F.=0,283x5 = 1,415 cm’.
+ Ham luong cbt thép:

=0,033<0,3

=127 cm?
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Umin < u%= K 100% = 1415

bxh, 100x 8

b. Tinh thép chiu mé men am theo phwong canh dai:
M, = 153,7 KG.m = 15370 KG.cm.
Chonag=2cm = hy=h-a2,=10-2=8cm
- Tinh véi tiét dién chir nhat bxh =100x10 cm dat ¢t don.
M, 15370
"R bh,’ 110x100x8’

Y =05x €+V1-2A =05x +/1-2x0,022 =0.988
- Dién tich cdt thép yéu cau trong pham vi dai ban bé rong 1m 1a:
o M _ 15370
" R,xyxh, 2300x0,988x8
- Duing thép theo cau tao ¢6 a = 200 mm = Trong mdi mét bé rong ban co6 5 thanh ¢6.
F.=0,283x5 = 1,415 cm’.
- Ham luong cbt thép:

100% = 0,177% = dat yéu cau.

=0,022<0,3

= 0,846 cm?.

F 1,41
Umin < W%=—>=--100% = — >

xh, 100 8

100% = 0,177% = dat yéu cau.

c. Tinh thép chju mé men dwong theo phwong canh ngan:
M; =191,5 KG.m = 19150 KG.cm.
- Tinh véi tiét dién chit nhat bxh =100x10 cm dat cbt don.
Chonag=2cm = hy=h-a,=10-2=8cm
M 19150

A= = - =0,027<0,3
R bh,” 110x100x38

y=05x €+V1-2A =05x (+/1-2x0,027 = 0986
- Dién tich c6t thép yéu cau trong pham vi dai ban bé rong 1m la:
F - M _ 19150
" R,xyxh, 2300x0,986x8
- Dung thép theo cau tao $6 a=200mm = Trong mdi mét bé rong ban cb 5 thanh ¢6.
F, = 0,283x5 = 1,415 cn’.
- Ham lugng cét thép:

=1,055 cm?.

Umin < W%= L 100% = L415

bxh, 100 8

d. Tinh thép chiu mé men dwong theo phuwong canh dai :
M, =127 KG.m = 12700 KG.cm.

- Tinh v6i tiét dién chit nhat bxh =100x10 cm dat cdt don.
Ch()nao:2cm :>h():h'a(): 10-2=8cm

100% = 0,177% = dat yéu cau.
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M, 12700 - 0,018<0.3

" R.bh,’ 110x100x 8§’
~ ~
r=05x (+V1-2A =05x (+.1-2x0,018 =0,991
- Dién tich cdt thép yéu cau trong pham vi dai ban bé rong 1m 1a:
F = M 12700 _ 606 cm?.
R, xyxh, 2300x0,991x8
- Duing thép theo cdu tao $6 a = 200 mm = Trong mdi mét bé rong ban co 5 thanh

¢6.

F.=0,283x5 = 1,415 cm’”.
- Ham luong c6t thép:

100% = 0,177% = dat yéu cau.

Umin < p%= - L 100% = L415

x h 100x 8

0

&)
o
SIS
oo
o

1l

n =
96 /64222?;/
2873200 !
P
0200 &/
06 |
<:>015o | |

96 96
1875200 ////?igz 0150 "8
Il

\

Hinh 3-7: Mdt bang bé tri thép san vé sinh.

\

3.5. B6 tri thép ban vé.
Xem ban vé KC - 02
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Chuwong 4 :

Tinh toan dam
Thiét ké thép cho dam - khung truc 12

1800
D600x300
o o [en]
N S 3
s X > S
3 8 S a~
o Lo LO)|
&) O O e
D350%x220 D350x220 D600x300
[e] [e] [am] [e]
S S S S o
S S S S aN
o)) o Lo L0
O O O O e
D350x220 | D350x220 D600x300
S N S S
S S g 2 =
= S = g 9
O O O O o
D350x220 | D350x220 D600x300
(] [e] [am] [en]
S S S g o
E S S 3 S 3
(e [e] (a=] [an] an ea)
<t <t LO)| LO)|
O O O O ™Ml @
D350x220 | D350x220 D600x300 QU]
[ [a] [am] [e]
N N [an] [«
X X R 2 =
=) (<) S S j—
O (] (am] (] anN
<t < LO)| LO)|
O O (& O a8
D350x220 | D350x220 D600x300
[ (] [a=] [a]
N N & S =
Py > P > >
[an] (e [a=] [e)
O (] [a=] (] anN
<t < O O]
O O O O a8
D350x220 | D350x220 D600x300
(e [e] [am] [e]
N N &3 S —
S = S S o
S S S g <
O O O O ~
 ——  ——  ——  ——
3600 3600 6600

Hinh 4-1: Kich thwoc khung truc 12
4.1 Xac dinh tinh tai phan b6 truyén vao khung truc 12.
Céc hé s6 quy doi phan bd dang tam giac va hinh thang vé dang phan bo déu

Q= k><q“><151 (2-2)
Trong do:
béi véi hinh thangk =1 - 2[52 + [33; voi B = L,
2x1,
Lo s ., 5
- Doi véi hinh tam gidec k = g

Ap dung cong thirc trén ta c6 bang tinh tai phan b truyén vao khung truc 12 nhu
Sau.
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Hinh 4-2: mat bang truyén tdi 1én khung truc 12. (Tinh tdi)
Bing 4-1. Xdc dinh tinh tii phin bé déu truyén vao khung truc 12
Tén tai Céch tinh toan q“(kG/m)
SAN MAI
1,8
X —— X 425,48
.5
Om3 - Do tuong xay vugt mai: 3 x1213,9%2,6 1972,6
- Do san sé nd truyén vao: 445,7x0,91 405,6
Tong 2803,68
3,6 X 1186,6
Um4 . A D
- Do tuong xay vuot mai: 3 x1213,9%2,6 1972,6
Tong 3159,2
SAN TANG 7
3,6
425,48
Om1
- Do tudng xay cao 70: 209,54
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Téng 635,02
A A s S 18
- Do Oz truyén vao dang tam giac: 3 x378,2x > 212,74
Am2 | Do tuwong xay cao 70: 209,54
Tong 422,28
A A s - 18
- Do Oz truyén vao dang tam giac: 3 x381,9x — x2 429,64
Qs
Tong 429,64
- Do O, truyén vao dang hinh thang: 0,872x381,9x 32 x2 1198,86
A - Do trong lugng tudong 220: 1517,4
Tong 2716,26
SAN TANG
A A oa 5 3,6
- Do O, truyén vao dang tam giac: 3 x381,9x 429,64
H - Do trong lugng tudong 220: 1517,4
Tong 1947,04
A N .5 3,6
- Do O, truyén vao dang tam giac: 3 x381,9x 429,64
% - Do trong lugng tuong 220: 1213,9
Tong 1643,54
A A 5 3,6
- Do O; truyén vao dang tam giéc: 3 x381,9x 429,64
. . . L,
% | . Do O truyén vao dang tam gidc: §><381,9>< 8 214,82
Tong 644,64
- Do O, truyén vao dang hinh thang: 0,872x381,9x 32 X2 1198,86
% - Do trong lugng tuong 220: 1517,4
Tong 2716,26
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Bing 2-6. Xdc dinh tinh tdi tip chung truyén vio khung truc 3

Ten Cach tinh toan q'(kG)
SAN MAI
A A s ) 3,6
- Do O3y truyén vao dang hinh thang: 0,89x378,2x 5 x3,6 2181,16
3 A A 3,6
- Do trong Iuong ban than dam doc: 142,76x x3,6 925,08
P .
™ |- Do san sé no truyén vao: 445,7x0,91x3,6 1460,11
- Do tuong xay cao 70: 209,54 x 356 X2 754,34
Tong 5320,69
- Do O3 truyén vao dang hinh thang: 0,89x378,2x 356 x3,6 2181,16
A A L, 5 3,6
Pms | - DO Oyytruyén vao dang tam giac: 3 x378,2x — x3,6 1531,71
- Do trong luwong ban than dam doc: 142,76x3,6 0139
Tong 4226,77
A A LS 3,6
- Do Oy truyén vao dang tam gidc: 3 x378,2x — x3,6 1531,71
Pns | - Do trong luong ban than dam doc: 142,76x3,6 513,9
- Do san sé nd truyén vao: 445,7x0,91x3,6 1460,1
Tong 3505,71
SAN TANG 7
- Do Oy truyén vao dang tam giéc: §><378,2>< 36 X 36 765,86
5 A A 396
5 - Do trong lugng ban than dam doc: 142,76x 256,9
1
\ A 3,6
- Do tuong xay cao 70: 209,54 x( 5 +0,91) 567,85
Tong 1590,61
A ) S 3,6 3,6
P, - Do Oy, truyén vao dang tam giéc: 3 x378,2x — x 5 x2 1531,71
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- Do trong lwong ban than dam doc: 142,76x 3,6 256,9
Tong 1788,61
A A . 3,6
- Do O3y, truyén vao dang hinh thang: 0,89%x381,9x 5 611,80
5 A A 396
P, - Do trong lugng ban than dam doc: 142,76x 5 256,9
- Do trong lugng tuong 220: 1213,9%x3,6 4370,04
Tong 5238,74
A A s L, 5 3,6
- Do O, truyén vao dang tam giac: 3 x381,9x —— x3,6 1546,7
A A s . 36 3,6
- Do Oz truyén vao dang hinh thang:0,89x381,9x 5 X 1101,25
Py - Do O, truyén vao dang tam giéc: §x378,2x 3,6 X 3,6 765,86
- Do trong luong ban than dam doc: 142,76x3,6 0139
- Do trong luong tuong 220: 1213,9x3,6 4370,04
Tong 8297,75
A A s ., 5 3,6
- Do O, truyén vao dang tam giac: 3 x381,9x x3,6 1546,7
P: | - Do trong lugng ban than dam doc: 142,76x3,6 0139
- Do trong lugng tudng 220: 1213,9x3,6 4370,04
Tong 6430,64
SAN TANG
- Do O, truyén vao dang tam giac: % x381,9x 3,6 X 3,6 773,35
2 A A 3,6
5 - Do trong luong ban than dam doc: 142,76x 256,9
1
- Do trong luong tuong 220: 1213,9x é 2185,02
Tong 3214,27
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3 6 3 6 1546,7
9% 3,6 2185,02
P,
256,9
Téng 3988,62
3,6 3 6 1101,25
3,6 256,9
Ps
2185,02
Tong 3543,17
3,6 1546,7
3,6 3 6 1101,25
P, 36, 36 773,35
- Do trong lugng ban than dam doc: 142,76x3,6 513,9
- Do trong lugng tudng 220: 1213,9x3,6 4370,04
Téng 8305,24
3,6 1546,7
Ps | - Do trong lugng ban than dam doc: 142,76x3,6 5139
- Do trong lugng tudng 220: 1213,9x3,6 4370,04
Téong 6429,74
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Hinh 4-3: So dé tinh tdi tic dung lén khung truc 12
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4.2 Xac dinh hoat tai phan bé truyén vao khung truc 12.
Cac mit bang truyén tai phuong an bat lgi nhat (P.A — 1; P.A - 2)
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Hinh4-5: So dé truyén tdi ting 7.
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Hinh 4-6: So dé truyén tdii tang 6, 4, 2.
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Hinh 4-7: So dé truyén tdii ting 5, 3.
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Bing 4-2: Xdc dinh hoat tii phin bé truyén vio khung 12

(Cdch ting cich nhip)

Tén tai Cach tinh toan q"(kG/m)
SAN MAI (NHIP CD —P.A 1)
A A ., 5 1,8
- Do O3, truyén vao dang tam giac: — x97,5x — X2 109,69
Oms - 8
Tong 109,69
SAN MAI (NHIP DE —P.A 2)
- Do O, truyén vao dang hinh thang: 0,872x 97,5x% X2 306,07
gm4
Tong 306,07
SAN TANG 7 (NHIP AB, DE — P.A 1)
A A ) 3,6
- Do Oy, truyén vao dang tam giac: g x97,5% 109,68
971 |- Do san sé nd truyén vao tinh khi ngap nudc:
1000x0,7x0,8x1,1x0,91 560,56
Tong 670,24
A A s . 3,6
- Do Oy truyén vao dang hinh thang: 0,872x 240x 7 x2 753,41
07-2
Tong 753,41
SAN TANG 7 (NHIP BD - P.A 2)
B A s ) 3,6
- Do Oy truyén vao dang tam giac: 3 x97,5x 109,68
073
Tong 109,68
A A s .5 1,8
- Do O3 truyén vao dang tam giac: 3 x224x — X2 252
074 Ta
ons 252
SAN TANG (NHIP BD - P.A 1)
A A s L, 5 3,6
- Do O; truyén vao dang tam giac: 3 x240x 270
J1
Tong 270
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- Do O, truyén vao dang tam giéc: §><240>< 3,6 270
A ) 1
% - Do Oz truyén vao dang tam giac: §><360>< 8 202,5
Tong 472,5
SAN TANG (NHIP AB, DE — P.A 2)
2 A ., 5 3,6
- Do Oy truyén vao dang tam giac: 3 x224x% 270
g3
Tong 270
A A s N 3,6
- Do O, truyén vao dang hinh thang: 0,872><240><7 x2 753,4
04
Tong 753,4
Bing 4-3. Xdc dinh hoat tdi tdp chung truyén vao khung 12
(Cdch ting cdch nhip)
Tén tai Céch tinh toan q"(kG)
SAN MAI (NHIP CD - P.A 1)
A ) 1
- Do Ostruyén vao dang hinh thang: 0,89x97,5x 58 x3,0 281,15
- Do san sé nd truyén vao tinh khi ngap nuéc:
G 3,6 2018
1000x0,7x0,8x1,1x0,91x é x2
Tong 2299,15
A A a . 1,8
- Do O3 truyén vao dang hinh thang: 0,89x97,5x 5 x3,6 281,15
Gm3
Tong 281,15
SAN MAI (NHIP DE — P.A 2)
A A ., 5 3,6
- Do Oy truyén vao dang tam gidc: — x97,5x — x3,6 394,87
Gma 8
Tong 394,87
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3,6

A A s .5
- Do Oy, truyén vao dang tam giac: 3 x97,5x x3,6 394,87
Gns |~ Dosansénod truyén vao tinh khi ngap nudc:
201
1000x0,7x0,8x1,1x0,91x 356 x2 018
Tong 2412,87
SAN TANG 7 (NHIP AB, DE — P.A 1)
G - Do Oy, truyén vao dang tam giéc: %x97,5>< 36 X 3,6 197,4
7-1
Tong 1974
- Do Oy truyén vao dang tam giéc: % x 97,5x 3,6 X 3,6 197,4
G-z
Tong 197,4
A A s 5 3,6
- Do O, truyén vao dang tam giac: 3 x240x x3,6 972
Gr3
Tong 972
A A s 5 3,6
- Do O, truyén vao dang tam giac: — x240x x3,6 972
G7_4 8
Tong 972
SAN TANG 7 (NHIP BD - P.A 2)
- Do Oy truyén vao dang tam giéc: > x97,5% 3,6 X 3,6 1974
G7_5 8
Tong 197,4
- Do Osp, truyén vao dang hinh thang:
1 1038,1
Gie 0,89x360x ’28 x3,6
Tong 1038,1
- Do Osp, truyén vao dang hinh thang:
1038,1
Gy 0,89%360x 1’28 x3,6 ’
Tong 1038,1
SAN TANG (NHIP BD - P.A 1)
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- Do O, truyén vao dang tam giéc: §><240>< 3,6 X 3,6 486
Gy
Tong 486
A A s . 1,8 3,6
G - Do Oz truyén vao dang hinh thang: 0,89x360x 5 X 519,04
2
Tong 519,04
A A s . 1,8 3,6
- Do Oz truyén vao dang hinh thang:0,89x360x 5 X 519,04
G A )
* |-Do O; truyén vao dang tam giac: §><240>< 3,6 X 3,6 486
Tong 1005,04
SAN TANG (NHIP AB, DE — P.A 2)
G - Do O, truyén vao dang tam giéc: §x240x 3,6 X 3,6 486
4
Tong 486
G - Do O, truyén vao dang tam giéc: g><240>< 3,6 X 3,6 486
5
Tong 486
- Do O, truyén vao dang tam giéc: > x240x 3,6 X 3,6 x2 972
Gs 8 2
Tong 972
- Do O, truyén vao dang tam giéc: > x214x 3,6 X 3,6 x2 972
Gy 8 2
Tong 972
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Hinh 4-8: So dé hoat tdi tic dung lén khung truc 12.

4.3 Xac dinh tai trong ngang tac dung vao khung truc 12
4.3.1 Pic diém:

- Cong trinh dugc thiét ké véi cac ciu kién chiu luc chinh 1a khung bé tong cot
thép. San c6 chiéu day 6 =10cm.

1000

- Pé don gian cho tinh toan va thién vé an toan ta coi tai trong ngang chi co
khung chiu lyc, cadc khung chiu tai trong ngang theo dién chiu tai.

4.3.2 Xéac dinh tai trong gi6 tdc dung lén cong trinh
- Theo TCVN 2737 - 1995 thanh phan dong cua tai trong gi6 phai dugc ké dén
khi tinh todn cong trinh thap try, cac nha nhiéu ting cao hon 40m va ti s6 d6 cao

5 H
trén be rong N >15

- Cong trinh “Vién Kiém Dinh Sinh Hoc Qudc Gia” c¢6 chiéu cao cong trinh H

=30,13(m)

- Ta thdy H = 30,13(m) < 40(m)
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Vay theo TCVN 2737-1995 ta khong phai tinh dén thanh phan dong cua tai
trong gio.

Thanh phan gi6 tinh:
Tai trong gio:

- Tai trong gi6 tic dong 1én cong trinh bao gdm 2 thanh phan: gidé dong va gid
tinh.

- Gia tri cua tai trong phu thudc vao cac thong so, hinh dang kich thudc, do
nham bé mit, huéng cua vat ca so voi chiéu gio va cac vat ké can. Cong trinh duoc
xdy dung tai Ha Noi co chiéu cao dén dinh mai 1a 30,13m < 40m — khi tinh toén
khong can thiét phai tinh toan dén anh hudng cua gié dong. Gia tri tinh toan cua tai
trong giod dugc xac dinh theo cong thic:

W = nxW,xkxcxB (2-3)

+ W,: gia tri ap luc gi6 ldy theo ban d6 phan ving ap luc trong TCVN 2737-
1995. V6i dia hinh Ha Nbi 1a ving II-B — W, = 95 KG/m?)

+ k: hé s6 tinh toan ké dén sy thay d6i ap luc gi6 theo chiéu cao va dia hinh

+ ¢: hé s6 khi dong, gié ddy c=+ 0,8

gio hut c=-0,6

+1n: hé sé vuot taiin=1,2

+ B: dién truyén tai

* Ap lwc gio tir trai sang.

- Ap lyc gi6 tai mirc san ¢6 d6 cao H = 11,7m. (Tra bang 2-TCVN 2737:1995):
H¢ s0 k dia hinh B ta dugc hé so k=1,0272:
W, = 1,2x0,8x95%1,0272x1,8 = 168,6 (KG/m)
W, = 1,2%(-0,6)x95%1,0272x3,6 = - 252,9 (KG/m)
- Ap lyc gi6 tai mirc san ¢6 d6 cao H = 23,4m. (Tra bang 2-TCVN 2737:1995):
Hé so k dia hinh B ta dugc hé so k=1,162:
W, = 1,2x0,8x95%1,162x1,8 = 190,7 (KG/m)
W, = 1,2x(-0,6)x95%1,162x3,6 = - 286,13 (KG/m)
- Ap lyc gi6 tai mirc san ¢6 d6 cao H = 27,3m. (Tra bang 2-TCVN 2737:1995):
H¢ s0 k dia hinh B ta dugc h¢ s6 k= 1,1957:
W, =1,2x0,8x95x1,1957x1,8 = 196,29 (KG/m)
W, = 1,2x(-0,6)x95%1,1957x3,6 = - 294,43 (KG/m)

- Ap luc gi6 ¢ dinh mai c6 do cao H = 30,13m duge quy vé tai tip trung tai cot
san H = 27,3m. (Tra bang 2-TCVN 2737:1995): Hé s0 k dia hinh B ta dugc hé s6 k =
1,1957:

W, = 1,2x0,8x95%1,1957x1,8x3,83 = 751,79 (KG)
W, =1,2x(-0,6)x95x1,1957x3,6x3,83= - 1127,67 (KG)

* Ap Iwc gi6 tir phai sang.

- Ap lyc gi6 tai mirc san c6 do cao H = 11,7m. (Tra bang 2-TCVN 2737:1995):
H¢ so0 k dia hinh B ta dugc hé s6 k = 1,0272:

Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D 85



D6 an tét nghiép

W, = 1,2x0,8x95x1,0272x3,6 = 337,2 (KG/m)
Wi, = 1,2%(-0,6)x95x1,0272x1,8 = - 126,46 (KG/m)

- Ap luc gi6 tai muc Se‘ll’l,C(') d6 cao H = 23,4m. (Tra bang 2-TCVN 2737:1995):
Hé s0 k dia hinh B ta dugc hé so k=1,162:

W, = 1,2x0,8x95x1,162x3,6 = 381,5 (KG/m)
Wi, = 1,2x(-0,6)x95x1,162x1,8 = - 143,08 (KG/m)

- Ap luc gi6 tai muc séln’cé d6 cao H =27,3m. (Tra bang 2-TCVN 2737:1995):
Hé s6 k dia hinh B ta dugc hé so k=1,1957:
W, = 1,2x0,8x95%1,1957x3,6 = 392,57 (KG/m)
W, = 1,2x(-0,6)x95%1,1855x1,8 = - 147,21 (KG/m)
- Ap luc gié & dinh mai ¢6 do cao H = 30,13m dugc quy vé tai tip trung tai cot
san H = 27,3m. (Tra bang 2-TCVN 2737:1995): Hé so k dia hinh B ta dugc hé s6 k =
1,1957:

W, = 1,2x0,8x95x1,1957x3,6%3,83 = 1503,54 (KG)
W, =1,2x(-0,6)x95x1,1855x1,8x3,83 = - 563,8 (KG)

15T 0,564T 1,13T 0,75T
0,147T/F—] £—0,393T/m 0.2T/m —] —D,2T/m
F—07143T/ir—]| 0,382T/m=— 0,11T/m ——0,11T/m—= E),ZQTIH
0,126 T/m:—D, 126 T/ | £-0,337T/m 0,169T/m—p,169T/m=] 253T/m
‘W:” 3600 ":’W 1800 /‘ 1800 T 6600 WT 4 3600 1800 ‘ 1800 6600 y
\i,/\ G’)‘ @ \3} (E,\/ (if ) @f @r} (13‘ (Ef\'
S0 DO HOAT TAI GIO PHAI TAC DUNG LEN KHUNG 3 SO DO HOAT TAI GIO TRAI TAC DUNG LEN KHUNG 3

Hinh 4-9: So dé hoat tdi gié tic dung lén khung 3.
4.4 Tinh toan ndi lwe cho cbng trinh

4.4.1 Lwa chon phan mém tinh toan néi luc

Dé tinh toan két cAu mot cong trinh xay dung dan dung c6 nhiéu phan mém két cau
trong va ngoai nudc dé cac nha thiét ké lya chon nhu:ETAPS, SAP 2000 (CSI-M¥),
STAAD I1I/PRO (REI-M¥), PKPM (Trung Qudc), ACECOM (Thai Lan), KPW (CIC
- Viét Nam), VINASAS (CIC - Viét Nam).
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Cong trinh “Vién Kiém Dinh Sinh Hoc Quéc Gia” 1a mot cong trinh tuong ddi
16n. Dé tinh két ciu cho cong trinh nay, ta c6 thé sir dung phan mém SAP 2000, hoic
ETAPS. Tuy ETAPS 1a phin mém hién dai, v6i nhiéu Ung dung dé tinh nha cao tang.
Nhung ETAPS chi chuyén tinh cho khung khoéng gian, néu dung dé tinh cho khung
phing S mat nhiéu cong ma két qua khong khac so voi truong trinh SAP 2000. Do d6
em quyét dinh chon phan mém SAP 2000 dé tinh két cau khung phang ciia cong trinh.

4.4.2 khai bao tai trong
a.Tinh tai:

Chuong trinh SAP 2000 ty dong don tai trong ban than cua khung nén dau vao
ta chi can khai bao kich thudc ctua khung. Con Tinh tai tac dung 1€n khung ta khai bao
sO liéu nhu da tinh toan ¢ trén .

“bac trung cua vat liéu dugc dung thiét ké nhu md dun dan hdi, trong lugng riéng,
hé so poatxdng, néu khong theo sy ngam dinh ctia may: voi bé tong M250 ta nhap E =
2,7.10° T/m? y =2,5 T/m® chuong trinh tu dong don tai don tinh tai vé khung nut.
b.Hoat tai ding:

Dé co thé tinh toan dugc nhing truong hop bat loi phét cua cong trinh khi chiu
hoat tai tdc dung, em s€ chat tai theo phuong phap 1éch tang l1éch nhip. Khi d6 em s&
co 2 phu’g‘ng an chat hoat tai: Hoat tai 1(HT1); Hoat tai 2 (HT2).(Céc s6 li¢u da duoc
tinh ¢ phan trén.)

Tai trong gié: GOém 2 thanh phan :

- Thanh phan gi6 tinh (gi6 trai, gi6 phai)

- Thanh phan gi6 dong.(bo qua.)

+Thanh phan gi6 tinh dugc tinh cho khoéng‘chiéu cao mdi bude 12 10m, mit

khac d€ thuan tién cho lic chat tai. Em da chia mién anh hudéng cua gié dong theo 3
muc chiéu cao do la: 11,7m; 23,4m; 27,3m.. Mat khac theo hudng gi6, em chia t’hénh
2 loai tai trong gi6 do 1a: Tai trong gid trai (GT); Tai trong gi6 phai (GP).Céc so liéu
da duogc tinh toan ¢ trén. Tai trong dong dat:(Bé qua)

4.4.3 M6 hinh tinh toan néi Iwc

~ So d6 tinh duoc lap trong phan mém‘ tinh két cau SAP2000 duéi dang khung
phang c6 su tham gia ciia phan tu frame 1a dam, cot.

Tai trong dugc nhép truc tiép lén cac ph?ln tu chiu tai theo cac truong hop tai
trong (TT, HT1, HT2, GIO PHAI, GIO TRAI). Phan tai trong ban than do may tu tinh
nén ta chi nhap tinh tai phy thém ngoai tai trong ban than. Hoat tai tinh toan dugc nhan
vo1 hé sO giam tai trude khi nhap vao may.

Noi luc cta cac phan tir dwgce xuit ra va td hop theo cac quy dinh trong TCVN
2737-1995 va TCXD 198-1997
4.4.4 Té hop néi luc
a.Co s6 cho viée t6 hop noi luc

T6 hop ndi lyc nham tao ra cac cap noi luc nguy hiém co the xuat hién trong qué
trinh lam viéc cua két cau. Tir d6 dung dé thiét ké thép cho cac cau kién.
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- Céc loai td hop noi luc:
+T6 hop coban 1: TT + 1 HT
+ T6 hop co ban 2: TT + nhiéu hon 2 HT véi hé s6 0,9
b.Té hop ndi luc cho cot - khung truc 3
- Noi lue ¢dt duoc xuit ra theo hai mat cit I-1 (chan cot) va II-1I (dinh cot)
oo T6 hop ndi luc tién hanh theo ca hai phuong X,Y, tim ra cc cip ndi luc nguy
hiém gom
(Mimax+s Ntw) 3 (Mmax- » Ntw) 3 ( Nimax » M)

- Dy kién viéc thiét ké thép cot s& thay doi thép trong pham vi 5 tang. Do dé ndi
luc cOt dugc xuat ra va to hop tai cac tang : tang ham 2, tang 2, 6, 7,

- Két qua to hop cu thé dugc thé hién trong bang to hop noi luc cot
c.TH hop noi luc cho dam - khung truc 12

‘ Noi1 luc dém dp:()’c xuit ra theo ba mit cit I-I (dﬁu dém), II-1T (khoang gitra
dam) va III-III (cudi dam)

- T6 hop ndi lyc tién hanh theo mot phuong nam trong mat phang udn ciia dam,
tim ra cac cdp noi lyc nguy hiém gébm (Mpax+, Qu) 5 (Mmax- » Qtw)

- Két qua t6 hop cu thé dugc thé hién trong bang t6 hop noi lyc dam

4.4.5 Két xuat néi lwre (xem trong phu luc)

a7 34

("<|| 3 ~
53 46 | 45 33

S < 3 w©
52 44 43 32

& = S Lo
51 42 41 31

< xS = ~r
50 40 39 30
49 38 37 29

m S [=p] [aN]
48 36 35 28

N =t o —

[ — | — [ — [ —

Hinh 4-10: Tén cdc ciu ki¢n.
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4.5 Co s& tinh toan
4.5.1 Tinh todan cét doc
a.Thong sb thiét ké
Cuong dg tinh toan cua vat li€u:
+ Bétong mac 250 c6 R, = 110 kG/cm?, Ry = 8,3 kG/cm?.
+ Ct thép nhom AIl c6 R, = 2800 kG/cm? ,nhom Al R,q = 1700 kG/cm?.
+ Tra ra hé s o, va A, theo bang.

Noi lyc tinh toan thép: Dung moémen cyc dai ¢ gitra nhip, trén ting gbi tua 1am
gia tri tinh toan. Dam d6 toan khéi v6i ban nén xem mot phan ban tham gia chiu luc
v6i dam nhu 13 canh cua tiét dién chit T. Tuy theo mémen 1a duwong hay am ma c6 ké
hay khong ké canh vao trong tinh toan. Vi¢c ké ban vao ti€t di¢n bétong chiu nén s¢
gitp tiét kiém thép khi tinh dam chiu mémen duong.

b.Tiét dién chiu mdé men am

Céanh nam trong ving kéo nén bo qua, chiéu cao lam viéc h, = h — a, véi a 1a 16p
bao v¢ cot thép.

Tinhhésé: A= M (4-1)
R,bh;

Néu A <Ao (tlic o < ) thi tir A tra bang ra y. Dién tich ¢t thép duoc tinh theo

cong thirc:

=M
Ra?*]o

Chon thép va kiém tra ham lugng c6t thép: up= Fubh,
didu kién p > ppin = 0,05%.

(4-2)

Kich thuée tiét dién hop 1y khi ham luong cdt thép 0,5% < p < 2,5%.

Néu A > Ao thi trong truong hop khong thé ting kich thude tiét dién thi phai tinh
todn dat cot thép vao vung nén dé giam A (tinh cot kép).

c.Véi tiét dién chiu mémen dwong

San nam trong ving chiu nén, tham gia chiu luc v6i suon, tinh toan theo tiét
dién chir T chi€u rong canh dua vao tinh toan la b.: b, =b + 2C,

Trong d6 C; khong vuot qua tri s6 bé nhat trong ba tri s6 sau:
+ Mot nira khoang cach gitta hai mép trong cia dam;
+ 1/6 nhip tinh toan cta dam .
+ 9N, véi he = 10cm > 0,1.h = 0,1.60 = 6 cm. Trong d6 h, 1a chiéu day cta san.
Xac dinh vi tri truc trung hoa béng cach tinh M,
M. = Rp. be. he. (hg—0,5h) (4-3)
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- Truong hop 1: Néu M < M, truc trung hoa di qua canh, lic nay tinh toan nhu
tiét dién chir nhat b, x h

- Truong hop 2: Néu M > M, tryc trung hoa di qua suon, liic nay tinh toan nhu
tiét dién chir nhat b x h.

+ Tinh hé sé:
M — R, (b, —b)h_(h, —0.5h,)

A= c
R,bh; (4-4)

+ Tu A trara vy, xac dinh F, theo cong thic:
F. =~ [bh, + (b, —b)h, - (4-5)
4.5.2 Tinh todn cét dai:

Trude hét kiém tra didu kién han ché vé lyc cat, dam bao bétong khong bi pha
hoai trén ti€t dién nghiéng theo ing suat nén chinh:

Q S ko. Rn. b.ho (4'6)
+ Trong d6 k, = 0,35 vé1 bétong mac dudi 400

Kiém tra diéu kién kha ning chiu cét ctia bétong:
Q <ky. Ry. b. hy (4-7)
+Trong d6 k; = 0,6 d6i v4i dam

Néu dicu kién nay thod man thi khong can tinh todn chi can dat cot dai, cot xién
theo cau tao, néu khong thi can tinh toan cot dai chiu cat.

Tinh toan cdt dai khi khong dat cdt xién:
+ Luc cot dai phai chiu:

Q?
=< 4-8
s 8R,bh? (4-8)
+ Chon duodng kinh ¢t dai co dién tich tiét dién 1a fd, s6 nhanh cua cdt dai 1a n.

Khoang céch tinh toan cua cot dai:

R 4Nnf
U, = —ad_d (4'9)
dq
Khoang cach cuc dai cua cot dai:
2
u.. = % (4-10)

Khoéng cich cau tao ciia cot dai:
+ Pau dim (ug < h/2 ;150 cm) khi h <45 cm
+ Giira dam (ug <3h/4 ; 50 cm ) khi h > 30 cm

Khoang cach giita cac ¢t dai chon:(Ug <Ui , Umax » Uct )
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4.5.3 Thiét ké thép cho cau kién dién hinh:
Tinh toan dam nhip D-E khung truc 12, tang 1. (phan tir 28)
A.Théng sb tinh toan :
3) Kich thudce hinh hoc :
- Tiét dién ddm :h = 60 cm , b =30 cm
- Nhip dam : L = 660 cm
- Nhip tinh toan : Ly = 638 cm
4) Noi luc :

Noi luc dAm duge xuét ra va to hop ¢ 3 tiét dién. Trén co s& bang td hop noi luc,
ta chon cdp ndi lyc nguy hi€ém nhat tai tirng tiét dién dé tinh toan thép.

Noi Luc Dam

Tiét dién -1 (dau dam) 11-1l (gitra dam) HI-11 (cudi dam)
M (Tm) -32,33 8,925 -32,63

Q (T -18,81 6,07 18,75
5) Vit lidu :

- Bétdng mac 250, c6 R, =110 kG/cm?, Ry = 8,3 kG/cm®.
- C6t thép nhém AILAI c6 R,= 2800 kG/cm?, Ryg = 1700kG/em?.

- Tra bang co 0, =0,58va A, =0,412
B.Thiét ké cbt doc :
1) Tiét dién chiu Momen duong:

Dung: M =8,925Tm, Q=6,07 T
Do dic diém cua khung 1a momen duong & gitra nhip nho hon mémen ("r‘gén gbi tura ’
nén ta tinh thép chiu mémen duong cho ca 3 tiét di¢n dau,cuoi va gitta dam sau d6 bo
tri cho phu hgp va tién 1o1 cho thi cong.
Tiét dién tinh toan 14 tiét dién chit T ¢6 canh nam trong viing nén.

Tinh Mc=Rn.b..h..(hg-0,5.h;)

Chon a=4cm = hy=60-4=56 cm

h.=h,=10cm

b= b+2C;=30+2x90=210cm
| 660

—=——=110cm
6 6

véi C; {9h, =90cm
0,5(660 — 22) = 319cm

= C; =90cm
Thay vao cong thurc trén ta co:
Mc =110x210x10(56-0,5x10)=11781000 Kgm
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M = 892500 Kgm<Mc=11781000 Kgm
= Truc trung hoa di qua canh. Tinh nhu tiét dién chir nhat b.xh=(210x60) cm.
Tinh hé sé:

5
- M __ 892510 _ 451034 =0,399
R.bh? _ 110.210.56

Do do:
F - oz.RFn{.b.hO _ (1—\/1—;A)Rn.b.h0 572 (cm2)

Chon thép so bd 3416 ¢6 F, = 6,03 cm? ( sai s 3,13%)

Ham luong cbt thép

H= bl.:;O = % =0,359% > z.. =0,05%
2) Tiét dién chiu Momen am:
Dung
M =-32,33Tm
Q =-1881T
Gia thiét a =4 cm, tir 46 h,= 60 —4 =56 (cm)
Tinh hé so:

M 32,33.10°
R,bh? ~ 110.30.567

=0,31< A =0,412

= Tinh theo trudng hop dit cdt don.
Do do:

= _aRbh, _ (1-~1-2A)R bh,
® R R

a a

=21,31 (cm2)

Chon thép so bd 3¢ 25+2¢22 cO F, = 22,324 cm? (‘sai s6 3,13%)
Ham luong cot thép
C.Thiét ké cbt dai

Noi luc thiétké: Q;=-18,81T:Q,=6,07T;Q;=433T

Kiém tra diéu kién 1: Q < K. R,. b.h, = 0,35.110.30.56 = 64680 (KG)

Toan b céc luc cat déu thoa man, ddm bdo di€u kién bétong khong bi ép v boi
ung suat nén chinh

Kiém tra diéu kién 2 : Q <k;. Ry. b. h, = 0,6.8,3.30.56 = 8,36 (T)

.100% =1,33%> umin = thoa man
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Gia tri luc cit Q; & ddu dam khéng thoa mén. Ta phai tinh toan ¢t dai cho khu
vuc nay, cac vung khac dai dat theo cau tao.

- Chon dai ¢8 thép Al, fy= 0,503 cm?, R,g = 1700 kG/cm?, ng = 2

8.R,b.h2.R,.nf, 8.83.30.56°.1700.2.0,503
Q? (18,81.10°%)?

- Theo céu tao khu vuc dau dam : ug < (/3 :300) = 200 mm

2 2
Theo Uy . = LSRN _ 15.8,3.8056" _ ¢, 57 ()
Q 18,81.10

Taco: u, = =30,19 (cm)

- Khu vuc hai dau dam dit dai theo ciu tao #8, a150. Khu vyc gitra dam dung
¢ 8, a200

1625
M2 2025 2625
2025(0) 2020~ (0= (22022
9] ﬁ@ 10 1]
| 7T 717 — i 1T T T T [ |1
[ L
9] |zes 10 1]
L/28_72) 1308
a1501® it @585
110} 490 | | 490 110
6600
@ 1%25 2025 @ 2025 @ @ 1925 2025 @
g‘% L j‘ g‘% - j‘ g‘% L j‘
I I I
2022 2022
S 88 © S %8 = 88 =
| @155 St v 1 sy 4t
V153 Y503 LG
300 300 300

Hinh 4-11: Mt béing bé tri thép dam 19.
4.5.4 Két qua tinh todn cho toan bé cau kién dam D — E, khung truc 3:

Viéc tinh toan cu thé cho cac cau kién dam D-E & cac téng 2,3,4,5,6, tr:ing mai
dugc tién hanh cu thé trong bang tinh excel vdi nguyén tac tinh todn nhu trén. Két qua
tinh toan dugc thé hién trong bang sau :

Bang 4.4:Két qua tinh toan dam dit cbt don ddi véi dam tang 2,3,4,5,6, ting mai.
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Bang 4-4 Két qua tinh toin dam dit c6t don (300x600)

Tinh toan tiét dién cét don

Tan NGi lwc =)
J A a Fac | Thépchon | (cm?) | p(%)
Tang | M+=8,46 Tm 0.08| 0.09| 5.64 3916 6.03 0.34
2 | M-=-31,47Tm | 0.30| 0.33] 21.78| 3¢425+2¢422 | 2233 | 1.33
Tang | M+=8,74Tm 0.08| 0.09| 5.64 3916 6.03 0.34
3 | M-=-2895Tm | 0.30| 0.33| 21.78 | 3422+2¢425 | 22.33 1.33
Tang | M+=8,85Tm 0.08| 0.09| 5.64 3¢16 6.03 0.34
4 | M-=-2598Tm | 0.30| 0.33]| 21.78| 3¢22+2422 | 2233 | 1.33
Tang | M+=9,17 Tm 0.08| 0.09| 5.64 3916 6.03 0.34
5 | M-=-2261Tm | 0.30| 033 21.78| 3¢20+2420 | 22.33 | 1.33
Tang | M+=851Tm 0.08| 0.09| 5.64 3916 6.03 0.34
6 | M-=-1765Tm | 0.30| 0.33| 21.78| 2420+2420 | 22.33 1.33
Tang | M+=10,80Tm | 0.08| 0.09| 5.64 3916 6.03 0.34
mai | M-=-10,72Tm | 0.30| 0.33| 21.78 | 2¢20+1420 | 22.33 1.33

4.5.5 Két qua tinh todn cho toan bé cau kién dam A-B-D, khung truc 12:

Viéc tinh toan cu thé cho céac ciu kién dam A-B-D & cac téng 1,2,3,4,5,6, tﬁng
mai dugc tién hanh cu thé trong bang tinh excel vdi nguyén tac tinh toan nhu trén. Két
qua tinh toan dugc thé hién trong bang sau :

Bing 4-1. Két qua tinh toan dim dit c6t don (220x350)

Tinh toan tiét dién cét don

Tang Noi lge
A o Faec | Thép chon Fa (sz) 1 (%)
Ting | M+=296Tm | 0.03| 0.03| 1.92 2416 4.02 0.57
1 M-=-87Tm | 0.08| 0.09| 5.80 3416 6.03 0.86
Tang | M+=297Tm | 0.03| 0.03| 1.92 2916 4.02 0.57
2 M-=-815Tm | 0.08| 0.09 | 5.80 3416 6.03 0.86
Tang | M+=3,02Tm | 0.03| 0.03| 1.92 2416 4.02 0.57
3 M-=-75Tm | 0.08| 0.09| 5.80 3416 6.03 0.86
Tang | M+=307Tm | 0.03| 0.03| 1.92 2416 4.02 0.57
4 M-=-6,67Tm | 0.08| 0.09| 5.80 3416 6.03 0.86
Tang M+=3Tm 0.03| 0.03| 1.92 2416 4.02 0.57
5 M-=-63Tm | 0.08| 0.09| 5.80 3416 6.03 0.86
Tang | M+=9,01Tm | 0.03| 0.03| 1.92 3416 6.03 0.86
6 M-=-796Tm | 0.08| 0.09| 5.80 3¢ 16 6.03 0.86
Tang | M+=-11Tm | 0.03| 0.03] 1.92 2¢16 4.02 0.57
mai | M-=-602Tm | 0.08| 0.09 | 5.80 3416 6.03 0.86
Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D 94




D6 an tét nghiép

Chuwong 5
TINH TOAN COT

4.2 Tinh toan cét

4.2.1 Cosé’'tinh toan

Nguyén Iy tinh todn: Tinh theo cau kién chiu nén 1éch tim dit cot ddi xing F, = F, (Ly
thuyét tinh dwoc trinh bay trong gido trinh bé tong 1

Trinh tu tinh toan nhu sau:

- Tra s6 liéu: Rn, Ra, Ra’, Ea, Eb, a,, A,

] M H h
-Tinh e, =ey1+€', = |—|+ max{ —;—:1 5-1
(0] ol (0] N { 600 30 } ( )
- Chiéu dai tinh toan: 1, = 0,7H (5-2)
- Tinh d9 1éch tdm gi6i han: e, =0,4.(1, 25h — o, 1) (5-3)

- Tinh b
h
+ Néu IFO <4 : Bé qua anh hudng cta udn doc

A I J A 5 5 5 A \ - A 1A A
+ Néu FO >4 : Xét dén anh hudng ctia uon doc lam tang dd léch tam

Tinh hé s6 xét dén anh hudng ctia udn doc 7 = N (5-4)
1—
th
Luc doc téi han: Ny, = 6’—f.(i.Eb.Jb +E,.J,) (5-
0 dh
5)
Gia thiét p, = 1+2%, Tinh J, = w .b.ho(0,5.h - a)? (5-6)
Ky =1+ Mo+ N (05h-2) (5.8)
M +N.(0.5h-a)
Tinh S: xay ra 3 truong hop
0,05<2 <58 = O’lle 101 (5-9)
h 01+

%0<o,05 —5=0.85

%0>5 —5=0122

- Tinh e: Khoang céch tur diém dit luc dén trong tam Fa
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10)

e=ne,+0,5h-a

- Tinh x: Chiéu cao vung bétong chiu nén

N
X=—
R b

- So sanh, xay ra 3 truong hop sau:

15)

17)

+ Néu 2a' < x < a,h, : Trudng hop 1éch tam 16n
N(e—h, +0,5x)

Tinh Fa=Fa’ =
R'..(h,—a’)
+Néu x<2a'
Tinh Fa’ = Fa = N—e
R,.(h,—a")

Trong d6e’=e¢ - hg +a’
+ Néu x> a,h, : Truong hop léch tim bé
So sanh

thi 1dy x = e h, 10i tinh Fa = Fa’ =

Néu e >e
07 ong R' .(h,-a)

Néu e, <e,,, thi tinh lai x

ng

+Néu e,<0,2h, = x= h—(oh.—?h+1,8+1,40:0)e0

+Néu e, >0,2h, = x=1, 8(€9ng0)€ + ohy

N.e — Rnbx(h, —0,5.x)
R' .(h,—2a)

Sau d6 tinh Fa=Fa’ =

- Tinh cho ca 3 truong hop noi luc, chon trudng hop cbt thép 16n nhat.
5.2.Tinh toan thép cot dién hinh:
5.2.1 NOi luc tinh toan:

Trong bang to hop noi luc cot,mdi phﬁn tor ¢ 12 cdp ndi luc & 2 tiét dién dau

N.e — AjRnbh,

(5-

(5-11)

(5-12)

(5-13)

(5-14)

(5-

(5-16)

(5-

va cudi.Tir 12 cap noi lyc nay ta chon ra 3 cap noi luyc nguy hiém nhat dé tinh toan, d6

la cac cap sau:

- Cip co gia tri tuyét d6i cia mémen 16n nhat
- Cap co luc doc 16n nhat

- Ciap c6 d6 1éch tAm 16n nhat .
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Ta chon ra 3 c@p noi luc trén dé tinh toan vi nhiing cdp c6 do 1éch tam 16n
thuong gay ra nguy hiém cho ving kéo, con nhirng cip c6 luc doc 16n thudong giy
nguy hiém cho vung nén, cip c6 momen 16n thi gy nguy hiém cho ca ving nén va
ving kéo. Khi c6 nghi ngd gitra cac cip ndi luc, khong biét rd cip nao nguy hiém hon
thi phai tinh toan voi tat ca cac cap do.

5.2.2 Tinh cét thép doc:

Do c0t c6 hinh dang ddi xtmg va mémen M* max, M" min chénh léch nhau
khong nhiéu, dé tién cho thi cong ta dat thép ddi xing cho cot. Ta sir dung bai toan
tinh ¢t thép d6i xtng Fa=Fa’ dé tinh toan véi ca 3 cip ndi luc nguy hiém. Két qua
cudi cung ta bd tri thép theo cip co Fa 1én nhét hodc 13 bd tri theo cu tao.

- Chiéu dai tinh toan cua cu kién phu thudc vao sé nhip khung va ty s B/H
Taco: E:£:0,431>1:0,333
H 348 3

Va sb nhip ciia khung >2

Két cdu 1a nha khung BTCT db toan khéi.

= Chiéu dai tinh toan cua cot 1a : 1,=0,7.H

(H 1a chiéu cao tir san tAng thtr i dén san tang tht i+1)
Véi khung truc ¢0 :
+ Tang 1+7 :1,=0,7x390=273 cm

Xét ty s6 lo/h voi cac cot & cac tang

+T5ng1+2 :I—O:E:4,55<8
h 60
+ Tang 3+6 b 28 5 g
h 55
l, 273

+ Tﬁng 6+-ap mai : m 0 =5,46<8

Theo sach “Két cau Bé tong cdt thép phan ciu kién co ban” thi dbi véi cac cdu kién cd
1 .
ty s0 EO < 8 thi cho phép bo qua anh hudéng cua uon doc.

5.2.3. Tinh vi du cét truc E, khung3 téng 1 (phén ti 1).
a. SO liéu thiét ké:
Vit liéu dung lam cot c6 cac thong $b
Bé tong dung méc 250 ¢6 Rn=110 KG/cm?
Eb= 265.10° KG/cm?
Thép chiu luc nhom AIl c6 Ra=Ra’=2800 KG/cm?
= Tu mac Bé tong 250 va nhom thép All tra bang ta co6:
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0=0,62 , Ay=0,428
chiéu dai tinh toan cua ¢t : 1,=273 cm

Dua vao bang t6 hop ndi lyc ta chon ra cdp ndi luc sau:
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Bang 5-1: Noi luc tinh toan cot.

S6 | M(Tm) | N(T) e01=MIN Q (T Mdh(Tm)
TT (m)

Ndh(T)

1 24,004 | -166,48 0.144 8,67 1,83

-128,4

Tiét dién cot da chon 1a bxh=300x600 mm
Gié thiét a=a’=5¢cm=> hy=h-a=60-5=55c¢m

- h
do 1éch tAm ngau nhién: eg,g=max(2, 2—5 =2,4)=2,0cm

b. Tinh cbt thép ddi xirng véi cap 1:
M = 24004 Kgm
N =-166480 Kg
Q=8670Kg
+ Do léch tdm : eg = €p1 + €gng = 14,4 + 2= 16,4 cm
+ Tinh hé s6 udn doc :
- Gia thuyét: pr=1,8(%)
& 164
h 60
- Heé s6 udn doc:

=0,273

n=1 vi ly/h <8 (Tinh & phan trén)
+ Tinh gia tri e:
e=n.e+05h-a=116,4+0,5.60-5=41,4 (cm)
+ Chiéu cao ving nén:
N 166480

X=——= =50,45 cm
Rnb 110.30

2a’=10(cm)

09.hp=0,62x55 =34,1 cm — x>og.hp

= Xay ra truong hop léch tim bé.
- Dién tich cbt thép yéu cau:
N.e —Rn.b.x.(h, —0,5.x)

Ra'.(h,—a’)
166480.41,4-110.30.50,45.(55-0,5.50, 45)
2800 55-5

Fa=Fa'=

=13,82 (cm?)

Kiém tra ham lugng gia thiét pr

y = FatFa 21082 o0 aioey = 3%
bh, 30x55
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— Fa=Fa’=13,82 (cm?).
= Chon va b tri thép 422 c6 Fa=15,2 cm?
Céc phan tir khac ciing tinh toan twong tur .
* CAu tao cbt dai cho cot
Chon dai ¢8,dai 2 nhanh
Khoang céch dai :a=min(12¢min,b,300mm)
— chon céu tao dai $8a200

Trong cac vung tdi han : a = min (8¢min;b/2;200mm)
= chon ¢8150 la thod man

(ving t6i han 1a cac ving ¢ 2 dau mit cot ,co tuong xay ¢ 1 phan cot..)

/

/

e =
4 L_|
([@»)
3y B §eg
<+ [oIERS
1308 4 % =
2012 0200 . -
4422 4927 600

111098
a80

600

6600

N

Hinh 5-1: Mt bang bé tri cot thép trong cét (phan tir 1).
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5.2 Tinh toan cét thép cho toan cét khung truc 12.

Bang 5-2: Tinh todn thép cot.

SO LIEU TINH TOAN Cl
Vi N b h Htinh lo ho €o Nin n € e' X THLT Fa=Fa' |FaT-
m T | cm|cm % m [ cm | cm T cm | cm | cm cm? cr
13 | 1475| 30 | 60 | 1.50% | 2.73 | 56 | 14.583 | 818 | 1.203 | 4355 | -8.45 | 41.88 | LTB 12.6 15
.05 (1184 | 30 | 50 | 058% | 2.73 | 56 | 14.455 | 694 | 1.196 | 43.29 | -8.71 | 3454 | LTB 4.9 5.
41 |91.83| 30 | 50 | 0.56% | 2.73 | 51 | 17.07 | 493 | 1.215 | 44.24 | -2.76 | 26.45 | LTL 4.29 5,
3.4 |66.13| 30 | 50 | 0.34% | 2.73 | 51 | 19.392 | 421 | 1.182 | 46.42 | -0.58 | 19.62 | LTL 2.57 5.
0.3 | 415 | 30 | 50 | 0.52% | 2.73 | 46 | 25.317 | 283 | 1.165 | 50.49 | 8.49 | 12.11 | LTL 3.58 5.
.18 [ 1854 | 30 | 50 | 0.43% | 2.73 | 46 | 35566 | 263 | 1.083 | 59.51 |17.51| 6.08 | LTL 2.98 5.
.94 | 1742 | 30 | 60 | 2.65% | 2.73 | 56 | 13.927 | 952 | 1.224 | 43.05 | -8.95 | 52.79 | LTB | 19,23 19
76 | 156.3| 30 | 60 | 2.43% | 273 | 56 | 11.795 | 856 | 1.271 | 41 11 | 55.38 | LTB | 18,89 19
.56 | 150.9 | 30 | 60 | 1.47% | 2.73 | 56 | 12.715 | 842 | 1.218 | 41.49 |-1051| 4571 | LTB | 12.34 14
3.7 |102.3| 30 | 55 | 1.73% | 2.73 | 51 | 13.353 | 466 | 1.345 | 41.46 | -554 | 36.25 | LTB | 13.26 14
2.3 | 823 | 30 | 55 | 051% | 273 | 51 | 15.826 | 445 | 1.25 | 43.28 | -3.72 | 26.95 | LTL 3.89 5.
7 | 60.6 | 30 | 50 | 0.08% | 2.73 | 46 | 14.039 | 329 | 1.219 | 38.11 |-3.89 | 17.92 | LTL 0.54 5.
.05 | 2425| 30 | 50 | 0.95% | 2.73 | 46 | 47.567 | 249 | 1.108 | 73.7 | 317 | 7.35 | LTL 4.54 5.
Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D 10
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SO LIEU TINH TOAN Cl
Y/ N b h Linh I ho €o N | m e e' X THLT Fa=Fa' [FaT-
m T | cm|cm % m [ cm | cm T cm | cm | cm cm? cr
66 |79.43| 22 | 40 | 459% | 2.73 | 37 | 9126 |175| 1.83 | 337 | -0.3 | 32.82 | LTB | 13.96 14
.2 | 7499 | 22 | 40 | 3.66% | 273 | 37 | 8908 | 176 | 1.742 | 3252 |-1.48 | 30.99 | LTB | 11.56 14
05 |59.73| 22 | 40 | 2.63% | 2.73 | 37 | 10.455 | 170 | 1.541 | 33.11 |-0.89 | 24.68 | LTB 9.35 9.
89 | 4459 | 22 | 40 | 252% | 2.73 | 32 | 10.724 | 80 | 2.277 | 3891 | 991 | 1843 | LTL 8.86 9.
42 | 2942 22 | 40 | 1.14% | 273 | 32 | 13625 | 74 | 1.653 | 37.02 | 8.02 | 12.16 | LTL 4.02 9.
15 | 143 | 22 | 40 | 2.82% | 273 | 27 | 31.021 | 36 | 1.657 | 63.39 |39.39| 591 | LTL 8.38 9.
04 | 813 | 22 | 30 | 0.93% | 273 | 27 | 27.092 | 37 | 1.282 | 46.73 |22.73| 336 | LTL 2.75 5.
51 | 6017 | 22 | 40 | 3.23% | 2.73 | 37 | 11.157 | 168 | 1.559 | 344 | 0.4 | 2486 | LTB 4.93 5.
83 | 4589 | 22 | 40 | 0.66% | 2.73 | 37 | 10.346 | 128 | 1.556 | 33.1 | -0.9 | 18.96 | LTL 2.69 5.
87 |36.25| 22 | 40 | 0.52% | 2.73 | 37 | 12,676 | 121 | 1.426 | 35.08 | 1.08 | 14.98 | LTL 2.12 5.
14 | 2518 | 22 | 40 | 0.86% | 2.73 | 32 | 1447 | 73 | 1.523 | 3654 | 7.54 | 104 | LTL 3.02 5.
2 | 1451 | 22 | 40 | 0.83% | 2.73 | 32 | 24.054 | 65 | 1.286 | 45.44 |16.44| 6 LTL 2.94 5.,
21 | 425 | 22 | 40 | 1.06% | 273 | 27 54 33 | 1.146 | 73.88 |49.88| 1.76 | LTL 3.15 5.,
Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D 11
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Chuwong 2
TiINH TOAN CAU THANG

Cong trinh gdm mot thang bo: thang T, chay sudt chidu cao tir tang 1 tdi tang

mai. Ta tién hanh tinh toan thang bo T, ciia ting dién hinh.

22 1770 220 1800 22 1770 22
\ D2.1 D2.] !
— = - = S —m ()
| —| N |
3 | O | =t | =
= | NS o] N E
. DCNT | N DCTZ |~
R i e ——— ‘!il ,,,,,,, il |
| | SEmG
| |
S ‘ — M ‘ O o
g <Ll = = |||x 8
- | |
i \
| L
N ,1‘7 ‘Yi,

L

inh 6-1: Mt bang két ciu thang dién hinh

6.1. Tinh toan ban thang dot 1 va dot 3.

6.1.1 Xac dinh kich thudc so bo.
- Chiéu dai ctia ban thang 1a 1; =3,0 m.
- Chiéu cao ciia ban theo phuong nghiéng 1a 1,5m
- Chiéu dai ctia ban thang theo phuong mit phang nghiéng la:

I, =4/3+15 =3,35m

S

3000 |
Hinh 6-2: so' do tinh bdn thang

Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D
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- Chiéu day ban xdc dinh so bé theo cong thirc:

h, =2><1: L4
m 35

% 1,99 = 0,0796(m) = 7,96(cm)

(6-1)
= chon hy, = 10 (cm).
Trong d6 : D= 0.8 + 1,4 13 hé s phu thudc tai trong . Liy D = 1,4
m =30+ 35.Liy m = 35.
1=1,99 la nhip cua ban.
Vay chiéu day ban thang hy = 10cm
6.1.2 Xdc dinh tdi trong tic dung.
a. Xac dinh tinh tai tac dung Ién ban thang dot 1 va dot 3:
(Ban thang dot 1 va dot 3 1a gidng nhau, ta chi tinh chol loai)
- Trong lugng 16p dé granit6 day 3 cm:
0,3+0,15

= ———"— x0,03x2000x1,1=288,548(kG / m* 6-
% {0,3° +0,15° ( ) (
2)
- Trong luong 16p vira 16t da granitd day 2 cm:
0,3+0,15 )
0o = x0,02x1800x1,3=62,789(kG/m")
\0,3* +0,15°
(6-3)
- Trong luong 16p gach xay bac cao 15,0 cm:
O3 = 0,5%0,3x0,15 x1800x 1,1 =132,82(kG/m?)
\J0,3* +0,15°
(6-4)
- Trong lugng ban thang day 10 cm:
94 = 0,08x2500%1,1 = 275 (kG/m?)
(6-5)
- Trong lwgng 16p vira trat ban thang day 2 cm:
Js = 0,02x1800x1,3 = 46,8 (kG/m?)
(6-6)

Ta lap duogc bang tinh tai sau:

Bdng 6-1: Trong luong thang

Cac I6p vt lidu Y (KG/M®) | G (kG/M?) | n | Gy(KG/M?)
- Lép da granitd day 3 cm 2000 80,49 11| 88548

- Lop vita 16t da day 2 cm 1800 48,299 | 13| 62,789

- Lép gach xay bac 1800 120745 | 11| 132,82

- Ban thang day 10 cm 2500 200 1,1 275

- Lop vira trat day 2 cm 1800 36 1,3 46,8

Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D 14
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605,957

TOng cong

b. Xac dinh hoat tai tac dung lIén ban thang:
Hoat tai phan bd trén thang 1iy theo TCVN 2737-1995
P = 300x1,2 = 360 (kG/m?)
c. Téng tai trong tac dung Ién ban thang:
q = 605,957 + 360 = 965,957 (kG/m?)
Tai trong c6 phwong vudng gdc v&i ban thang

01 = qxCosa = 965,957x S0 _1078,65 (kG/m?)
3000
6.1.3 Xac dinh ndi luc:
a. So’ d6 tinh:
q
| 3350
[~
ql? 8

Hinh 6-3: So dé tinh

Dé tinh toan ban thang, ta cit mot dai ban co bé rong 1m song song véi canh ngin.
Dai ban c6 tiét dién chit nhat, chidu cao h, = 10 cm, chiéu réng b, = 100cm q; =
1078,65 (kG/m?). Coi ban thang nhu mot dim don gian ké 1én dam chiéu t6i va dim
chiéu nghi, chiu tai trong phan b déu.

b. Xac dinh ndi lwc.
- Mémen 16n nhét & giita nhip
g xI*> 1078,65x3,35°
max 8 - 8
- Luc cét 1on nhéat:
Q. - q12><| _ 1078, 625><3, 35 -1806,7 (KG)
6.1.4 Tinh toan thép cho ban thang dot 1 va dot 3.

M =1513,1 (kG.m)
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Dung thép Al, All, bé tong mac 250, chon 16p bao vé day a= 1,5 cm = hy = 6,5 cm.

-V6i M =1270,5 kG.m
M 15131

" R,xbxh?  110x100x(85)°
= »=0,5x 1++1-2A =0,5x 1+,/1-2x0,2 =0,88
M 151310
R,xyxh, 2300x0,88x8,5
Chon 13910 c6 f, = 10,2cm?* khoang cach gitra cac cdt thép 1a
o _bxf, 199x0,785

F 8.79

a

=F, = =8.79

=13,7cm => chon a=140cm

Ham luong cbt thép 1a:

F 8,79
in < u% = —2-x100% = —
Hmin < by 7~ 109x85

6.2 Tinh toan ban thang dot 2.

6.2.1 Xac dinh tai trong cua ban thang dot 2.
- Chiéu dai ctia ban thang 1 1; =1,8 m.
- Chiéu cao cuia ban theo phuong nghiéng 13 1,35m
- Chiéu dai ctia ban thang theo phuong mit phang nghiéng 1a:

1, =/1,8° +135° =225 m

l

1550

|

1800

Hinh 6-4: So dé tinh béin thang dot 2

a. Tai trong tac dung Ién ban thang dot 2.

- Trong lugng 16p da granitd day 3 cm:
g:= 0,03x2000x 1,1 = 66(kG/m?*)

- Trong luong 16p vira 16t da granitd day 2 cm:
g,= 0,02x1800x 1,3 =46,8(kG/m?)

- Trong luong ban thang day 8 cm:
g3= 0,08x2500x1,1 =220(kG/m*)

- Trong lugng 16p vira trat ban thang day 2 cm:

x100% = 0,52% => dat yéu cau.

Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D
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0= 0,02x1800x1,3 =46,8(kG/m?)
- Tinh tai tic dung tong cong:
g=0; + gy + Qs + s = 66 + 46,8 + 220 + 46,8 = 379,6 (KG/m?)
6.2.2 Tinh toan ban thang dot 2.
a. So’ do tinh.

| 1,8
= Ban lam viéc theo hai phuong (ban thudc loai ban ké 4 canh).
Tra bang: Ta c6 my; = 0,0365; mi, = 0,0365
ms; = 0,018; ms, = 0,0267
k52 = 0,0694
M1 = P’m11 +P ”m51
M2 = P’mu +P ”m52
M = ks, P
360

V&i P’ = (g + g)xllxlz =(379,6 + = =)x2,25x1,8

= 2266,37 kG/m

P” = gxllxlz = ? x2,25x%1,8

=729 kG/m
b. Xac dinh ndi lwc.
M, =P’my; + P”mjs; = 2266,37%x0,0365 + 729%x0,018 = 99,08 kG.m
M,=P’my, + P”’ms; = 2266,37%x0,0365 + 729x0,0267 = 79,6 kG.m
 M=ks,P = (729 + 2266,37)x0,0694 = 207,87 kG.m
c. Tinh toan cdét thép:
Dung thép Al, AII, bé tdng mac 250, chon 16p bao vé day a = 1,5cm
=hg=h-a=8-15=6,5cm
a= M __ 20787 5358
R, bh 110x100%(6,5)
™~ ~
= y=05x (+V1-2A =0,5x (+1-2x0,0358 =0,981
M 20787
R, vh, 2300x0,981x6,5

Chon thép theo cau tao ¢6 a = 200
Thép dit song song v6i phuwong canh ngin dit ciu tao 1a 6 a200
Chon so d6 1a dam don gian nhung van phai bd tri thép 4m & xung quanh 6 ban.
Chon thép chiu mdémen 4m 13 ¢6 a200, khoang cach tir mép gdi tGi mép thép mil lay
bang 0,25x1, (I nhip cta ban theo phuwong dit thép).

—F, = =1,32cm’

6.3 Tinh dam chiéu t&i, chiéu nghi:

6.3.1. Xac dinh so bo kich thuorc:
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Vay kich thuéc ddm ngang chon 1a: bxh = 220x300 mm
6.3.2 Xac djnh tai trong tac dung:

a. DAm chiéu ngh:
- Tai trong do trong lwong ban than dam
g: =0,22x0,3x2500x1,1 = 133,1 KG/m
- Do trong lugng 16p vira trat day 15 mm.
g, =1,3x0,015%x(2x0,3 + 0,22) x 1800 = 23,16 KG/m
- Tai trong do ban chiéu t&i truyén vao.
+ Tinh tai ciia ban chiéu nghi truyén vao dang tam giac:

q, = %xgx1:§x379,8><1,8 = 427,27 KG/m

+ Tai trong tinh toan cta ban chiéu téi ( c¢6 ké toi hoat tai)

_(g+p)xl;  (3798+360)x1,8
2 g4 2 r 1 1 2 14

* Tong tai trong phan bd déu trén dam chiéu té1:

1 =091 +t02+t0s+ 04
=55+ 133,1 + 23,16 + 427,27 + 665,82 = 1304,35 KG/m

= 665,82 KG/m

* So do tinh:

q

\ - !

) 212/12 migﬁlZ
\I\I\LLLU
\gl 724

Hinh 6-5: So dé tinh dim chiéu nghi
_ql® _ 1304,35x18°

== = 352,17 kG.m
12 12
2 2
My, = L = 13083508 _ 126 08 kam
24 24
2 2
Q= q; _ 13 04’325 18 11304 kG

* Tinh cdt thép:
Chona=2,5—>hy=30-25=27,5cm

Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D
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A= M 92T 33
R bh’  110x22x(27)5)
~ ~
= y=05x (+V1-2A =05% (+1-2x0,0383 =0,980
M 35217
R,7h, 2800x0,980x27.5

Chon thép theo cau tao 216 cO:
u= _ 402 x100% = 0,664%
22x27,5

—F, = =0,658cm’

* Tinh cdt dai:
- Kiém tra diéu kién han ché:
koxRpxbxhg = 0,35x110x22x27,5 = 16516,5 KG > Qmax = 2113,04 kG
Thoa mén diéu kién
- Kiém tra diéu kién luc cit.
kxRyxbxhg = 0,6x8,8x22x27,5 = 2265,12 kG > 2113,04 kG
— Khong phai tinh cdt dai, c6t dai bo tri theo cau tao chon ¢6.
b. Da&m chiéu toi:
- Tai trong do trong lwong ban than dam
g: =0,22x0,3x2500x 1,1 = 133,1 KG/m
- Do trong lugng 16p vira trat day 15 mm.
g, =1,3x0,015%x(2x0,3 + 0,22) x 1800 = 23,16 KG/m
- Tai trong do ban chiéu téi truyén vao.
+ Tinh tai ctia ban chiéu nghi truyén vao dang tam giac:

q, :%xgx]:%x379,8xl,8 = 427,27 KG/m

+ Tinh tai ciia ban thang truyén vao dang tam gidc:
. :%xgx1:§x379,8><1,8 = 427,27 KG/m
+ Tai trong tinh toan cta ban chiéu téi ( c¢6 ké toi hoat tai)
_(g+p)xI;  (3798+360)x1,8

2 5 2 r Y \2 Ve
* Tong tai trong phan bo deu trén dam chiéu toi:
01=01+092+t03+ Qs+ 05

=133,1 + 23,16 + 427,27 + 427,27 + 665,82 = 1731,62 KG/m

= 665,82 KG/m

* So do tinh:

q

—
/

L2L2&lLLl

NN AN ¥

ql712 /ﬁlz

I Al

W W
ql224
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Hinh 6-6: So dé tinh dam chiéu téi.
ql> _ 1731,62x 1,8’

M=o = = = 467,54 kG.m
2 2
M, = OF J1T3L62XI8T o o
Y
2 2
Q= q; = 1731’622X1’8 = 2805,22 kG

* Tinh cdt thép:
Chona=2,5—hy=30-2,5=27,5cm
as M 4675
R bh’  110x22x(27)5)
~ ~
= 7=05x (+V1-2A =05% (+1-2x0,0508 =0,974
M 46754
R,yh, 2800x0,974x27,5

Chon thép theo cu tao 2916 co:
K308 x100% =0,509% >,

—F, = =0,879cm’

a

bxh, 22x27)5

* Tinh cbt dai:

- Kiém tra diéu kién han ché:
koxRyxbxhg = 0,35x110x22x27,5 = 16516,5 KG > Qpmax = 2805,22 kG

Thoa man diéu kién

l_l:

- Kiém tra diéu kién lyc cit.
kxRyxbxhg = 0,6x8,8x22x27,5 = 2265,12 kG < 2805,22 kG
—> Phai tinh cOt dai.

- Chon dai hai nhanh : n=2
- Lyc cot dai phai chiu:
B Q’ B 2805,22°

8xR, xbxh? 8x88x22x27,5
- Chon dudng kinh c6t dai ¢ 6 c6 dién tich tiét dién ngang f, = 0,283 cm” .
- Khodng céch tinh toan giira cac cot dai .
R, xnxf — 1800x2x0,283

q, 13,36

- Vay khoang cach giira cac cbt dai lay 1a: uy =15 cm.

=13,36 (kG/cm)

Ja

Uy = =58cm Uy < h/2va 200 mm
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Chuwong 3
TiNH TOAN NEN MONG VA

TiNH TOAN TUONG XAY

3.1 Co s¢ tinh toan.
3.1.1 Quy trinh thét ké méng
3.1.1.1 Tai liéu cho viéc thiét k& nén méng céng trinh.

3) Tai liéu dia chat.

Pé thiét ké nén mong cong trinh can thu thap du cac tai liéu vé dia chat thuy vin
khu vuc xdy dung cong trinh. Céc tai liéu dia chat phai du dé thiét lap mat cat dia chat
v6i cac 16p dat co du cac thong sd vé chi tiéu co 1y, muc nude ngam.

Hé thong két qua cua cac thi nghiém hién truong (CPT, SPT...) hoic céc thi
nghiém trong phong phai duoc co quan c6 tham quyén lap va kiém dinh dé dung lam
can ctr xac dinh strc chiu tai ciia coc trong qua trinh thiét ké.

4) Vit liéu dung thiét ké mong.

Thong thudng sir dung béténg cbt thép cho viée thi cong nén moéng cong trinh.
Khi d6 cin c6 cac thong sb vé cuong do vat lidu, cac thong tin vé phu gia st dung néu
c6. Trong truong hop thiét ké cac loai nén mong dic biét can co cac thong tin chi din
kem theo.

5) Tai trong dung thiét ké mong.

Tai trong thiét ké mong thuong 1 tai trong chan cot duoc to hop theo quy dinh.
Viéc st dung tai trong tinh toan hay tiéu chuan tuy theo timg qua trinh thiét ké hay
kiém tra mong. béi voi viée st dung dai coc chung cho mot h¢ mong 1on can co
nhirng phan tich chinh x4c vé sy tac dung cua tai trong dé tim ra dugc to hop tai trong
nguy hiém nhat.
3.1.1.2 Quy trinh chung thiét ké moéng coc.

1- Théng ké cac tai li¢u, thong s6 thiét ké: dat nén, vat liéu, tai trong, ti€u chuin
thiét ké, cac yéu cau riéng d6i v6i cong trinh néu co.

2- Chon loai coc, chiéu siu ha coc, chiéu siu chon dai. Viéc chon loai coc tién
hanh trén co s cac phuong an coc duogc dé xuét, danh gia tuy theo diéu kién cu thé
clia cong trinh, kha ning thi cong, cac chi tiéu vé kinh té ky thuat tong hop.

3- Xac dinh strc chiu tai cua coc don.

4- Xé4c dinh so bo sb lugng coc, bd tri coc trong dai.

5- Kiém tra tai trong tac dung 1én coc.

6- Kiém tra tinh toan coc va dai coc.
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7- Kiém tra 6n dinh téng thé, dy bao do 1an cta mong coc.
8- Hoan thién thiét ké va ban vé.
3.1.2 Thiét ké méng cho cét truc D — khung 3.
3.1.2.1 Théng sb thiét ké.
6) Tai liéu dia chat.

- Theo “b4o cdo khio sat dia chat cong trinh VIEN
KIEM DICH SINH HQC QUOC GIA - PONG PA,
HA NOI” giai doan phuc vu thiét ké thi cong:

- Khu dat xay dwng twong d6i bang phing. Cao
d9 trung binh ciia mit dat +6,3m, dwoc khao sat
bing phwong phap khoan thim do. Tir trén xudng
dwéi gom cac 16p dat chiéu day it thay doi trong mit
bﬁng:

+ Lép 1: Dat 1ap day trung binh 0,7m

+ Lop 2: Cat pha day trung binh 12,9m

+ Lop 3: Cat hat nho day trung binh 3,2m

+ Lop 4: Cat hat vira ¢6 chiéu day chua két thuc trong pham vi hd khoan sau

32m.
+ Muc nudc ngém 0 d6 sau trung binh 1,4m so vdi mat dat.
Bing 7-1: Cdc chi tiéu co hoc, vt Iy ciia dit.
.3 Y ¥s
Chiéu W | W W C E
Lo&p Tén . KN | KN o O/L O/p 0% KFI)I KP
daym | .3 m3 0 0 0 a a
1 Dit lap 0,7 16 _ ~ _ B _ ~ _
2 Cat pha 129 176 | 26,5 | 30,4 |31,7| 25 | 17° 7 5600
3 Cét pha 3,2 18,2 | 26,2 | 224 | _ _ | 30° _ 11200
4 Cat hat vira 185 | 26,1 | 16,6 | _ _ | 35° _ 3400
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MAT CAT D|A CHAT
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GHI CHU

LOP 1: DAT LAP, CAT PHA DEO CUNG LAN GACH VUN

LOP 2: SET XAM, DEO MEM DEN DEO CUNG

LOP 3:BUN SET XAM, CHAY DEO, LAN TAN TICH THYC VAT
LOP 4 : SET PHA XAM NAU, DEO MEM DEN DEO CUNG

LOP 5: CAT PHA NAU XEN VOI CAT PHA MONG

LOP 6: CAT HAT TRUNG, CHAT AM

LOP 7: CAT LAN SOI SAN, RAT CHAT, AM

14400

Hinh 3-1. Mt cit dia chit
2. Pénh gia diéu kién dia chat cong trinh.

Lép 1: Dét trong trot day trung binh 0,7m 12 loai dat rat yéu.
Lop 2 : Cét pha day trung binh 12,9m c6 do sét:

_W-W,  30-25
C W, -W, 317-25

0,74 : (7-

I

1)
— Cat pha déo c6 E = 5600 KPa, dat trung binh.
o LA+00IW)  265(1+0304)
Y 17,6

~1=0,963 (7-

2)
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Y.~ 7Y,  265-10
l+e 1+0963
Lop 3: Cat hat nho day trung binh 3,2m:
o= L(L+00IW) _ 262(1+0.224)
y 182
Cat o trang thai chit vira E = 11200 Kpa, day 1a 16p dat trong d6i tot.

Y2 = =84(KN/m’). (7-3)

-1=0,762

Y.~ Y.  262-10
l+e 1+0,762
L6p 4: Cat hat vira chiéu day chua két thuc ¢ d6 sau khao sat 32m co:
. 26,1(1+0,166)
18,5

~26,1-10

Yo = 110,645

3. Chon loai nén va mong.

=9,14(KN/m’)

- de3 =

—1=0,645 — cat chit vira. E = 3400 KPa, dit tt.

= 9,78(KN/m’)

- Cin ¢t vao ddc diém cong trinh, diéu dia chat thuy van, chon giai phap mong
coc ¢ép trude. Do vy ta dung coc bé tong cot thép can vao 16p dat the 4 1a 1,5(m),
dung coc bé tong cbt thép co tiét dién 25x25cm.( Miii coc duge can sau vao 1op dat
thtr 4 1a 1,5(m). Pau coc duoc dap b chia thép doc chiu luc 1 doan 0,4(m). Phan dau
coc ngam vao dai 1a 0,15(m) day dai dat & do sdu — 1,5(m) so véi c6t 0,00 (C6t +0,00
tuong Gng véi cbt san tang 1)) dai 17,6 (m) duoc ndi tir 3 doan coc Cq, C, va C,. Poan
coc Cyq, C, dai 6(m), doan coc C3 dai 6(m). Ha coc béng kich thuy lyc theo phuong
phap ép trude dé dam bao khong gay anh hudng dén cac cong trinh 1an can.

- Dung coc 4 $18 All lam ¢t doc chiu luc

- Bé tng mac 400 cd R, = 170(kG/cm?)

- Theo bang 16 TCXD 45-78 d6i véi nha khung bé tong cbt thép c6 tuong chén

thi:
Sgn=0,08m
ASg=0,001.
3.1.2.2 Vat liéu.
Vit liéu 1am dai méng 13 béténg cbt thép.
Bétong M250: R, = 110 kG/cm? , R = 8,3 kG/cm?

CHt thép nhom AIL: R, = 2800 kG/cm?
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3.1.2.3 Tai trong dung thiét k& mong.
Tai trong tinh toan mong cho cot bién C1 duoc 1ay tir bang td hop ndi luc cot. TH hop
dugc dung 13 t6 hop Niax, My
Gi4 tri tai trong tinh toan chan cot la:
N=17457T Q=639T
M =20,76 Tm
3.2 Tinh todn mong.
Tai trong trén 1a tai trong chua ké dén trong luong giang, tudong ting 1 do vy ta phai
tinh thém phan tai trong nay.
- Tuong tang 1 13 twong 220 (tinh toan cé trir ctra):
g: = (3,4x0,22x3,6 + 3,4x0,22x2,95)x1800x1,1x0,8
= 7760(kG) = 77,60(KN)
- Tai trong do giang méng: Giang mong tiét dién (0,22x0,4)
0> = (0,22x0,4x2500x1,1) x(3,6 + 3,85) = 1802,9 (kG) = 18,03(KN)
- Tai trong do tuong, ddm gidng tang 1 1a:
No' =g+ s
=77,60 + 18,03 = 95,9 (KN)
Téng tai trong tac dung xudng chan cot tang 1 1a:
N = No" + No" = 95,9 +1745,7 = 1841,6 (KN)
Tai trong tiéu chuan tac dung xudng chan cot tang 1 la:

c_ N 18416

Ng® = — = 18456 — 1534 67(KN
0 = 12 (KN)
Mtt
Mo = = 2978 — 173(KN.m)
12
Q= L = 89 _ 5395 (k)
n 12

7.2.1 Xac dinh strc chiu tai ctia coc:
a. Theo vat liéu lam coc:
P, = ¢(RyxFy + RoxF,) = 1(17000x0,25? + 280000x10,18x10™) (7-
5)
= 1347,54 KN

b. Theo strc chiu tai ciia dat nén:

- Strc can pha ctia coc ma sat:
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Ta c0: Py = Py + Pyq (7-
6)
Pmﬁi = quF
- Strc can pha hoai ctia dit ¢ miii coc tra bang sach huéng dan d6 an nén mong
ta co.

g = 11200(Kpa)
P, = 0,4x11200 = 4480(Kpa)

Pyg=U Zn)qsi xh; (7-7)
1
- Lop sét pha: q. = 1670(Kpa)
tb
4=30—>q = = 12—30 — 55,66 (Kpa)

- Lop dat cat hat vira: qc = 5200(Kpa)

tb

q.” 5200

oa=100 > gs= — = ——=52(Kpa

%= "= T00 (Kpa)
- Lop cat hat vira q. = 11200(Kpa)
tb
0=150 > g = L = 1120024 67 (kpa)
50

Ta co:

P, = (4480><0,32) + 0,3x4x(55,6x13,6 + 52x7,4 + 74,67%2)
= 2036,8512(KN)
- Tai trong cho phap tac dung xubng coc
p = P.i+P, _ 2036,8512 - 678,95(KN) (7-8)
2+3 3
Ta co P, = 2036,85 (KN) >P,= 678,95(KN) nén ta dua Py vao tinh toan.

Chan coc ty 1én 16p cat hat vira nén coc lam viéc theo so d6 ma sat. Strc chiu

tai cua coc dugc xac dinh theo cong thuec.
P = mx(mg + RxF + Zmg xfixh;) (7-9)
Cuong d6 tinh toan ciia dat nén & chan coc véi do sau H = 16,9(m) tra bang ta
c6 R = 4608(KPa). Chi dit nén thanh cac 16p dong nhit.

Z,=3,1(m) f= 71
Z,=6,1(m) f=9,9
Z,=12,1(m) f=9,74
Z, = 15,7(m) f= 9,452
Z, = 16,45(m) f= 98
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Z,=17,2(m) f=15,95
P; = [4608x0,25% + 0,25x4x[(3x(7,1 + 9,9 + 9,7 + 9,542 + 9,8) + 3,2x9,2 +
1,5x15,09]
= 487,603(KPa)
Ta co:
Py = b, _ 487,06 _ 341,57(KPa)
k, 1,4

T s
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Hinh 7-2: Chiéu sdu ép coc.
Ta thiy P’ = 341,57(KPa) < P, = 1347,5(KPa) nén ta lay Py = 341,57 KN dua
vao tinh toan:
7.2.2 Xéc dinh s6 luong coc va bé tri coc cho méng:
- Ap lyc tinh toan gia dinh tac dung 1én dé dai do phan luc dau coc gy ra:
P, 34157

P, = - — 607.064(KPa 7-10
T 3d)? T (9%0,0625) (KPa) (7-10)

- Dién tich so bo dé dai:
F= Ny 164282 —2.874m? (7-11)

) Pu™ Vo X0 X h ) 607,064_ 1,1 x 20 x 1,6
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- Trong lugng dai va dt trén dai:

Ng" = nxFgxypxh = 1,1x2,874x20x1,6 = 101(KN) (7-
12)
- Luc doc tinh toan xac dinh dén cbt dé dai:
N™= Ngo" + Ny = 1841,6 + 101 = 1942,6(KN) (7-
13)
tt
-S4 luong coc so bd: n’= N :% =5,6 coc.
P 341,57
Chon 6 coc va bd tri nhu hinh vé:
250 | 800 | 800 | 250
i i i
2100

Hinh 7-3: So dé bé tri coc.
Dién tich dé dai thuc té: Fy’ = 2,1x1,4 = 2,94 m’.
Trong lugng tinh toan cua dai coc va dat trén dai:
Ng" = nx Fg'xypx h = 1,1x 2,94x20x1,6 = 103,5(KN)
Luc doc: Ny = 1841,6 + 103,5 = 1945,1(KN)
Mo men tinh todn x4c dinh tuong tmg véi trong tam dién tich cac coc tai dé dai:
M™ = My + Qg™ h = 207,6 + 63,9% 0,7 = 252,33(KNm) (7-14)
Luc truyén xudng cac coc diy bién:
_ N'_ My, 19451 252,33x0,8
T T Y K 6 4x0,8

=N { P"hax = 323,58(KN)

Ptt

= 277,87 + 45,71 (7-15)

P"in = 232,16(KN)
Trong lugng tinh toan cua coc: P, = 0,25°x10x16,9x1,1 = 17,43(KN)
Ta thay diéu kién:
{ P"ax + Pc= 323,58 + 17,43 = 341,01 < P4 = 341,57(KN)

Sinh vién: Nguyén Ngoc Quyén - Lép: XD1401D 29



D6 an tét nghiép

P nin = 191,614 < P, = 1347,54(KN)
7.2.3 Kiém tra méng theo diéu kién bién dang:

DJ lan cua nén moéng coc duge tinh theo do 1un ctia nén khoi mong quy ude co

mit cat abed:

y= Qo _12hig _1(17x12°+3,2><30° +15%35°
4

4 >hi 4 12+32+15
Chiéu dai cua day khdi quy udc:
Lm = 1,6 + 0,25 + 2x16,7xtg 5,276° = 4,984(m)

j =5,276°

17)
Bé rong cua day khoi quy ude:
Bm = 0,9 + 0,25 + 2x16,7xtg5,276° = 4 ,28(m)
Chiéu cao khdi mong quy uée :Hy = 17,6 + 1,6 = 19,2(m)
Xéc dinh trong luong cua khdi quy udc:
+ Tu day dai tro 1én:
N1 =Ly xByx hx 7, = 4,984x4,28x1,6x 20 = 682,6(KN)

(7-16)

(7-

(7-18)
(7-19)

(7-20)

+Trong luong 16p dat tir dé dai dén day khdi quy wdc trir di phan thé tich dét bi

coc chiém chd :
N,'¢ = (4,984x4,28 - 0,25*x7)x12x 8,4 = 2016,11(KN)
+Trong lugng 16p dat thir 3:
N3'® = (4,984x4,28 - 0,25°x7)x3,2x 9,14 = 615,12(KN)
+ Trong luong 16p dat thi 4:
N,'C = (4,984x4,28 - 0,25°x7)x1,5x 9,78 = 307,14(KN)
+ Trong lugng cua coc la:
N, = 0,25°x15x16,7 x6 = 109,59375(KN)
Téng trong luong khdi méng quy udc:
Nqutc =682,6 + (2016,11 + 615,12 + +307,14 + 109,6) =
3636,625(KN)
Trj tiéu chuan luc doc x4c dinh dén day khéi quy udc:
N'=N'°+ N, °=1534,67 + 3636,625 = 6171,3(KN)
M6 men tuong Gmg véi trong tim day khdi quy uée:
M = M + Qp°x19,2 =173 + 53,25x19,2 = 1195,4(KNm)

tc
o léch tim:e= M= 1994 _4 19y (7-21)
N® 61713
Ap luc tiéu chuan & day khéi quy ude:
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ot NTC 10 8x8)__ 61713, 6x0.19, (7-22)
™, xB, L, . 4,984x4,28° 4,984
[ 6% =355,48(KN/m?)
{ 6 min =223,13(KN/m?)
— 6% = 289,31(KN/m?)
Cuong do tinh toan cua day khéi quy udc
Rm = m, XM, (L1x AxBy, xy, +L1xBxH,, xy,'+3xDxC,) (7-23)

tc
Krc=1:vi cac chi tiéu co li xdy dung bang thi nghiém truc tiép ddi véi dat.
my = 1,4 vd m, =1 :vi cong trinh khong thudc loai tuyét ddi cimg
®, = 35° tra bang 3-2 dugc: A=1,67, B=7,69; D=9,59;
Yir = Yans = 9,78 KN/M’
- _ Yy xhy 4y, )by by, < (hy —hy ) 4y, xhy +y,, XDy

! h'+h, +...+h, (7-24)
_ 16x0,5+17,6x0,9+12x8,4+3,2x9,2+1,5%9,78
- 0,95+09+12+32+1,5
= 9,32KN/m?

_1,4x1

Rm =

(1,1x1,67x4,28x9,78+1,1x 7,69x 9,32) = 314(KN)

ot =35548<1,2R,, =314*1 2 =376,8(KN)
{ oy =289,31(KN) <R, =314(KN)
— thod man
Vay ta co thé tinh toan d6 lun cta nén theo quan niém nén bién dang tuyén tinh.
Dit nén tir chan coc tré xudng c6 chicu day 1én, ta ding mo hinh nén 1 nira khong
gian bién dang tuyén tinh dé tinh lin
Ap luc ban than & day khéi quy udc:
6™, = 0,5x16 + (0,7x17,6) + 12,2x8,4 + 3,2x9,2 +1,5x9,78
= 160( KPa)
Ung suat gay lun ¢ day khdi quy uée:
0%,-0=6", - 6™, = 289,31 -160 = 129,31 (Kpa)

Chia nén dudi day khdi quy uée thanh cac 16p co chidu day h; = 01m < BTM

Bing 7-2: Ung sudt gdy lin ciia khéi méng.
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L2 Dé sau O-gl zi Ubtzi
DPiém LM/BM ZZ/BM Ko
z(m) Kpa Kpa
1 0 1,16 0 1 32,8 129,72
2 1 1,16 0,467 0,836 27,42 149,28
3 2 1,16 0,785 0,785 25,748 159,06
4 3 1,16 0,5647 | 0,5647 18,52 159,06
5 4 1,16 0,408 0,408 13,38
6 5 1,16 0,3 0,3 9,84
Tai diém 2 c6: ¢ 9 = 27,42 <0,2x6™= 0,2 x149,28 = 29,856 (KN)
Lay gi6i han nén dén diém ¢ do sdu 1 m ké tir ddy khdi quy udc:
Do ltn cua nén:
5
S:Z%Gglzix 08X1(12972 14928) =0.021153m < S, = 0,08m.
o E. 3400
(Thoa mén diéu kién bién dang)
SO PO TINH LUN MONG M1
S T d
T I T
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Hinh 7-4: So dé tinh liin méng.
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7.2.4 Tinh toan dé bén va céu tao dai coc:

Bé tong cdu tao dai coc dung bé tong mac 200 cdt thép nhom All
Chiéu cao lam viéc cua dai coc xac dinh theo dai

coc chong dam thiing:vé thap dam thiing.
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Hinh 7-5: Kich thudc dai coc
Tinh toan va b tri cbt thép :
- M6 men tuong tmg véi mat ngam I-1 1a:
M = rix(ps+ps)
P3= P6 = Pmax
M = 0,34 (Prmax*Pmax) = 0,4x(307,33+307,33) = 307,33(KNm)
- M0 men tuong Uing vo1 mat ngam II-11
M = rx(pr+ po + pst p7) =0,34%(307,33 + 191,14 + 2x249)

=338,8(KNm)
M
S F.= Lo OO 1 4em?
09xh, xR, 0,9%x0,55x28.10
Chon 11916 c6 F,=22,12cm?,
SF,= M, 3388 =24,44cm’

09xh, xR, 09x0,55%28x 10’
Chon 13916 c6 F,=26,14cm?,
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Xem ban vé KC - 6
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