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LOI MO BPAU

Song song véi su phat trién ciia tit ca cac nganh khoa hoc k¥ thuat, nganh xay
dung ciing dong gbp mot phan quan trong trong qua trinh cong nghiép hoa -
hién dai héa & nudc ta hién nay. Trong nhitng nim gan day, nganh xay dung
cling dang trén da phat trién manh mé va gép phan dua dat nudc ta ngay cang
phon vinh, vitng manh sanh vai voi cac nudc trong khu vuc ciing nhu cac nude
trén thé gioi.

La sinh vién ctia nganh Xay dung truong Pai Hoc Dan Lap Hai Phong dé theo
kip nhip d6 phat trién d6 doi hoi phai c6 sy nd luc 16n cia ban than ciing nhu
nho sy gitip d& tan tinh cta tat cac thay cb trong qua trinh hoc tap.

Do an tét nghiép nganh X4y Dung Dan Dung va Cong Nghiép 13 mot trong sb
cac chi tiéu nham danh gia kha ning hoc tap, nghién ctru va hoc héi cua sinh
vién khoa xay dung trong sudt khoa hoc.

Qua dd an tdt nghiép nay, em da co6 dip téng hop lai toan bo kién thtrc cia minh
mot cach hé théng, cling nhu buoc dau di vao thiét ké mot cong trinh thuc sy.
D6 1a nhitng cong viée hét stre can thiét va 1a hanh trang chinh yéu cua sinh vién

Hoan thanh d6 an tt nghiép nay 1a nho sy giup d& hét strc tan tinh cia cac thay
cd gido trong khoa X4y dung va dic biét sy huéng dan tan tinh trong subt 15
tuan cla cac thay

Th.S : Ngé Pirc Diing : GV huéng din kién triic va két ciu

Th.S. Nguyén Tién Thanh: GV huéng din thi cong

Mic du di c6 nhiéu cb ging, tuy nhién trong qué trinh thuc hién chic chin
khong tranh khoéi nhiing sai sét do trinh d§ con han ché. Rat mong nhan duogc
cac ¥ kién dong gop ciia quy thay, cb.

Em xin cam on cac théy ¢d va cac ban di tan tinh chi bao va tao diéu kién thuan
loi dé em c6 thé hoan thanh do an nay!

Con xin bay to long cam on téi bd me va gia dinh di sinh thanh va dudng duc
con khon 16n truéng thanh nhu ngay hom nay!

Sinh vién thuc hién

Do Van Giau
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PHAN A: KIEN TRUC
GIANG VIEN HUONG DAN : Th.S: Ngé Pirc Diing
NHIEM VU:

Gidi thi€u cong trinh.

Tim hiéu cong ning coéng trinh, cac giai phap céu tao, giai phap kién truc.
V& cac mit bang, mit dimg, mat cat ca cong trinh.

BAN VE KEM THEO:

01 Ban vé& tong mit bang (KT-00)

01 Ban v& mat ding , mit cat cong trinh (KT-01)
01 Ban v& mat cit va mat bang cong trinh (KT-02)
01 Ban v& mat bang cong trinh (KT-03)
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Chuwong 1: GIOI THIEU VE CONG TRINH
1. Pac diém vé khu dat dé xay dung:

Khu dat xay dung cong trinh nam trong pham vi L6 C6 Trung tdm hanh
chinh quan Hai An — Hai Phong.

Tong dién tich toan khu dat 1.694,5 m2 d3 giai phong mat bang sach trén
tong dién tich 1800 m2 dugc UBND Thanh phé Hai Phong cho Vién thong Hai
Phong thué dé xay dung Trung tdm Vién thong quan Hai An.

Khu dat nam trén dudng Lé Hong Phong, cich trung tAm Thanh phé Hai
Phong khoang 3 km, trén truc 16 di khu du lich Do Son, san bay Quéc té Cat Bi,
v6i khu cong nghiép va dan cu dong dac phia Nam Thanh phd. Khu dit xay
dung cong trinh nam trong khu virc giao thong thuan loi, tién tap trung hé thdng
thiét bj tong dai truyén dan, hé thong cap quang, cap thong tin, cap truyén hinh
dé thuan loi cho viéc két nbi sau nay

Toan bo hé thong ha tang ky thuat bén ngoai khu dat da duoc xdy dung dong
b va hoan chinh du dap tng yéu cau van hanh ddi véi cong trinh c6 tinh chit va
quy md quan trong nhu Trung tdm Vién thong Quan Hai An - Hai Phong.

- Gi6i han khu dat:

+ Nam trong quy hoach caa khu Trung tdm Hanh chinh quan Hai An,
duong Lé Hong Phong, Phuong Dang Hai, Quan Hai An, Thanh phd Hai Phong

+ Phia Ty Nam: Giap Puong Lé Hong Phong.
+ Phia Pong Béc: Giap L6 dat C4 caa Bao hiém xa hdi quan Hai An.
+ Phia Tay Bac: Giap Lo dat C5 ciia Ngan hang chinh sach.
+ Phia Pong Nam: Giap Lo dat C2 caia Chi cuc thué quan Hai An.
+ Pia hinh khu d4t tvong ddi bang phang, giao thong thuan tién d6 co cac cong
trinh dang st dung.
2. Dién tich san xay dung:

- Hang muc nha chinh du 4n Trung tim Vién thong Quan Hai An — Vién
thong Hai Phong duogc xay dung tai L6 C6 Trung tdm hanh chinh quéan Hai An —
Hai Phong véi dién tich chiém dat: 654,1m2, tong dién tich san nha: 11.169.4
m2.
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Cac chi tiéu chinh nhu sau:

- S6 tang cao 1a 16 tang, 1 ting ham (d3 bao gom mot tang k¥ thuat trén
mai), chiéu cao cong trinh so v&i ¢t nén san, via hé duong Lé Hong Phong 13
58,3m.

- Cong trinh dung 1am vin phong lam viéc cho Trung tdm Vién thong Quan
Hai An - Hai Phong véi tong sb can bd nhan vién du kién dén nam 2017 1a 120
nguoi, noi lam viéc va giao dich cua Trung tam kinh doanh véi tong sb can bod
cong nhan vién du kién dén nim 2017 1a 80 nguoi, noi lam viéc cua mot bo
phan Trung tdm k¥ thuat Vién thong véi tong sé can bd cong nhan vién du kién
dén nim 2017 14 20 ngudi.

3. Cép cong trinh:

Cép cong trinh : Cap II

4.Chiéu cao cong trinh:

Cét cao do cua mat bang quy hoach lay bang cbt cao d cia nén san, via hé
duong Lé Hong Phong; ¢t §0.00 cua toa nha 1ay cao hon cdt mat bang quy
hoach 13 0,450 m. S liéu cét quy hoach do thiét ké co s& quy dinh sau khi thdng
nhat v&i co quan quén 1y cua Pia phuong.

Nha 1am viéc: Tong chiéu cao cong trinh 58,5m (gdm 15 tang ndi, 01
tang ham va 01 tang k¥ thuat trén maéi). Trén ndc nha dit cot thu sét chidu cao
3,3m.

5.Chiéu cao céc tang:

Cin cr vao cac yéu cau cong nghé, yéu cau lip dat thiét bi cua toa nha va
nhu cau lam viéc cua khéi van phong lam viéc, chiéu cao cac tang cua toa nha
thiét ké cu thé nhu sau:

Nha lam viéc:

+ Tang ham cao 3,300m 13 noi dé xe, ki thuat toa nha.

+ Tang 1 cao 4,5m bao géom sanh chinh, 18 tan, phong giao dich giéi thiéu
san pham.

SVTH: PO VAN GIAU_ XD1801D 9
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+ Tang 2 cao 3,3m lip dat thiét bi chuyén nganh nhu trung tim k¥ thuat vién
thong, phong thiét bi luu trir+may chi, tong dai vé tinh, phong k¥ thuat toa nha
va phong y té.

+ Tang 3 cao 3,3m phong tai chinh ké toan, phong hanh chinh tong hop,
phong hop va phong giam déc, phong thu ky tong hop, phong ky thuat toa nha.

+ Tang 4 cao 4,5m hi truong va phong phuc vu.

+ Tang 5 cao 3,3m bao gom trung tAm kinh doanh, phong pho giam ddc,
phong hop, phong Pang uy, phong phuc vy va phong k¥ thuat toa nha.

+ Tang 6 cao 3,3m bao gom phong mang va dich vu, phong dau tu, phong
pho giam ddc, phong hop, phong cong doan va phong k§ thuat toa nha.

+ Tang 7 cao 3,3m bao gom phong ké hoach, kinh doanh, phong t6 chirc
nhén sy, phong kiém soat chat luong, phong hop 2 va phong k¥ thuat tdoa nha.

+ Tang 8 cao 3,3m gom phong truyén théng, phong hop truc tuyén, phong
dao tao tir xa, phong hop 3 va phong k¥ thuat toa nha.

+ Tang 9 cao 3,3m gom trung tdm vién thong khu vuc, phong hop 4 va
phong k¥ thuat toa nha.

+ Tang 10-15 cao 3,3m Vin phong cho thué va phong k¥ thuat tda nha.

+ Tang k¥ thuat trén mai cao 3,3 m lép dat thiét bi k¥ thuat phuc vu cho toa
nha.

+ Tang mai dit cot thu sét 3,3m.

6.Cong ning st dung, kién trac, my thuat va k¥ thuat cong trinh:

- Cong trinh nha chinh c6 vi tri nam trong khu dat dé6 duoc quy hoach cua khu
Trung tdm Hanh chinh quan Hai An c6 truc duong chinh Lé Hong Phong di
ngang phia mit tién khu dat do d6 hudng chinh cua cong trinh phai huéng ra
truc dudng Lé Hong Phong, dong thai trong khu vuc d6 c6 mot sé cong trinh
cao tang vi vay phuong an thiét ké can co giai phap phu hop voi canh quan
chung cua khu vyc.

- Giao thong noi bo can mach lac, rd rang thuan tién cho viéc luu thong xe ra
va vao khu dd xe, khu vuc dé xe ngoai troi phai tinh toan phu hop dé c¢6 dugc
thé dé duoc sb luong xe téi da.

SVTH: PO VAN GIAU_ XD1801D
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- Bé tri hop 1y khu phu trg va k¥ thuat, nha bao vé, san duong, cay xanh tham

co, den chicu sang, den bao ve...

- Cong trinh hai hoa mang kiéu dang kién trac hién dai dic trung cho linh vuc
Vién thong, thé hién tim voc to 16n va xu hudng phat trién cua Vién thong Hai
Phong, déng thoi cling tao duoc Su than thién va tin tudng cua khach hang.

- Pudng nét cong trinh can gay duoc an tugng manh vé Kién trac. Chat lidu sir
dung cho mat ngoai cong trinh can mach lac, it chang loai, phu hop véi khi hau

viing bién va c6 do bén cao.

- Cong trinh ¢6 dd bén vitng bac 2, kha ning chiu dong dat cao, do chiu lira bac
1. Yéu ciu cac chi tiéu k¥ thuat dap tmg duoc cac didu kién thoi tiét ving Bién
nhu gié, bdo, muc nudc bién. Phan khu chtrc nang, Noi that va trang thiét bi dat

tiéu chuan caa nha 1am viéc cao tang.

- Cong trinh dugc thiét ké mot khoéi hay theo cac md dun chirc niang nhung
duoc lién két thanh mot khoi thong nhat (Béng hanh lang, nha cau hoac béng cac
giai phap kién tric), giao thong thuan tién theo ca hai phuong.

- Céc giai phap vé phong chay chira chdy va thoat hiém cho cong trinh dam bao

cac y€u cau cua chuyén nganh va cua dia phuong.

- Phuong 4n kién tric phai dam bao céc yéu cau vé van hod, k¥, my thuat o dia
phuong, phuong an kién trac phai dam bao mang tinh chéat than thién moi
truong, tiét kiém nang Iuong khi van hanh toa nha hoat dong. Vi dia thé khu dit
nam & hudng tdy nam nén phuong an kién trac can phai chd trong viéc tranh
nang cho toa nha cling nhu viéc b tri thong thoang, tan dung gi6 tu nhién dé tiét
kiém nang luong. Yéu cau phuong an kién tric phai bao gom dong bo ca
phuong an bd tri san vuon, 16i di, dén chiéu sang. Phuong an kién trac phai dam
bao tinh kha thi cao.

- Céc khu lam viéc, khu phu trg, khoi phuc vu dugc phan tich ré rang, noi gidi
thiéu san pham, giao dich voi khach hang, hoi truong 16n, cac phong danh cho
lanh dao, tiép khach va cac phong chirc ning nhu tai vy, hanh chinh, van thu...
nén duoc bd tri & cac ting thap dé tiép can.

- Cé4c khu vin phong lam viéc nén duoc thiét ké mé, c6 tinh linh hoat cao va sé

duoc ngin chia sau bang cac vach, vat liéu s& tuy thudc theo yéu cau sir dung cu

SVTH: PO VAN GIAU_ XD1801D
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thé. Tran va san nha nén co giai phap dé co thé di diy dién, cap thong tin, dudng
truyén Internet ngam dén ting vi tri 1lam viéc.

- Cong trinh ¢6 hé thdng quan 1y toa nha tap trung, cac hé théng k¥ thuat va
trang thiét bi dong bo, hién dai dap tng duoc cac tiéu chuan cia khu nha lam
Viéc cao Cép, duoc thiét ké trén co sé cac tiéu chuan thiét ké trong nudc va nudc
ngoai thong dung, dam bao dugc tinh twong thich, hiéu qua st dung, phu hop

V6i dic tinh va nhu cau sir dyng caa nha lam viéc.

- Cong trinh ¢6 cac hé thng trang thiét bi, ky thuat dong bo, hién dai dap
g duoc céac tiéu chuan nha lam viéc cao Cép, duoc thiét ké theo céac tiéu chuén
trong nudc va nudc ngoai thong dung dam bao dugce tinh twong thich, hiéu qua
sir dung 1au dai cua cha dau tu. Dy tinh cac hé théng trang thiét bi dong bo gom:

+ Hé thdng thang may dam bao van chuyén nguoi va thiét bi theo yéu cau

Cua toa nha.

+ Hé thdng diéu hoa khong khi trung tdm, thoi khi twoi, dam bao diéu kién
thong gi6 va nhiét do thich hop.

+ Hé théng bao chay, chira chay tu dong.

+ Hé théng video — Camera bao vé va canh bao dot nhap.

+ Heé théng quan 1y toa nha.

+ Hé théng mang thong tin lién lac ndi bo, vién thong, internet tdc do cao.
+ Heé thong cap, phat dién du phong.

+ Heé thdng cap va thoat nude dam bao tiéu chudn va vé sinh méi trudng.

SVTH: PO VAN GIAU_ XD1801D
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PHAN B: KET CAU

Gi4o vién huéng din: Th.S: Ngo Dirc Diing
NHIEM VU:

Phan tich giai phap két cau.

Chon so bd tiét dién dam, cot

Lap mit bang két ciu.

Tinh tai trong: Tinh tai, hoat tai, tai trong gio.

Tinh noi luc cua khung véi cac trudng hop tai.

T hop noi luc cho dam, cot.

Tinh c6t thép san dién hinh.

Tinh c6t thép khung truc Y2.

Tinh to4n thang ting 8-9.

Tinh méng khung truc Y2.

BAN VE KEM THEO:

01 Ban v& két ciu khung truc Y2 (KC-01).
01 Ban v& két ciu san, thang (KC-02).

01 Ban vé& két ciu méng (KC-03)

SVTH: PO VAN GIAU_ XD1801D
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Chuong 2: TONG QUAN VE KET CAU CONG TRINH

1. Lua chon vat liéu:

Vit liéu xay dung can co cuong dd cao, trong luong nho, kha nang chéng

chay tot

Nha cao tﬁng thuong co tai trong rat 16n. Néu sir dung céc loai vat li€u trén tao
diéu kién giam dugc dang ké tai trong cho cong trinh, ké ca tai trong dtng ciing
nhu tai trong ngang do lyc quan tinh.

Vat liéu c6 tinh bién dang cao: Kha nang bién dang déo cao co thé bo sung
cho tinh ning chiu luc thép.

Vit lidu co tinh thoai bién thap: C6 tac dung tét khi chiu tac dung cua tai
trong lap lai (dong dat, gid bio).

Vit liéu co tinh lién khoi cao: Co tac dung trong truong hop tai trong co
tinh chat 1ap lai khong bi tach rdi cac by phan cong trinh.

Vat li¢u c6 gid thanh hop 1y
Trong diéu kién tai Viét Nam hay cac nudc thi vat liéu BTCT hodc thép 1a cac
loai vat liu dang duoc cac nha thiét ké sir dung phd bién trong cac két ciu nha
cao t?mg.

2. Hinh dang cong trinh:

a) Theo phuong ngang:

Nha cao ting cin c6 mit bang don gian, tot nhat 1a lya chon cac hinh c6
tinh chat d6i xung cao. Trong céc trudng hop nguoc lai cong trinh can duge
phan ra cic phan khac nhau dé mdi phan déu c6 hinh dang don gian.

Céc bo phan két cau chiu lyu chinh cta nha cao ting nhu vach, 161, khung
can phai dugc bd tri doi xting. Trong truong hop cac két cdu nay khong thé bd
tri dbi xtmg thi cAn phai co cac bién phap dic biét chéng xoin cho cong trinh

theo phuong ding.
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Hé thong két cdu can dugc bd tri 1am sao dé trong mdi trudng hop tai trong
so d6 lam viéc cta cac bd phan két cau 1o rang mach lac va truyén tar mot cach
mau chong nhét tGi mong cong trinh.

Tranh dung cac so dd két cdu co cac canh mong va két cau dang congson
theo phuong ngang vi cac loai két cdu nay rat d& bi pha hoai duéi tac dung cua
dong dit va gi6 bio.

b) Theo phuong dimg:

Do climg cua két cdu theo phuong thang dimg can phai duogc thiét ké déu
hoic thay d6i déu giam déan 1én phia trén.

Cén tranh su thay doi dot ngdt do cing cua hé két cau (nhu 1am viéc thong
tﬁng, gidm cot hodc thiét ké dang cot hﬁng chan ciling nhu thiét ké dang san dat
cap).

Trong cac truong hop dic biét ndi trén ngudi thiét ké can phai co cac bién phap
tich cuc 1am ctimg than hé két cAu dé tranh sy pha hoai ¢ cac ving xung yéu.
3. CAu tao cac bod phan lién két:
Két cau nha cao ting can phai co bac siéu tinh cao dé trong truong hop bi
hu hai do cac tac ddng dic biét nd khong bi bién thanh cac hé bién hinh.
Céc bd phan két cdu duoc ciu tao lam sao dé khi bi pha hoai do cac truong
hop tai trong thi cic két cAu ndm ngang san, ddm bi ph4 hoai trudc so véi
cac két cau thang dtimg: cot, vach clng.
4. Lua chon so bo kich thudc cac cau kién:
a) Vach, 1oi:

1.1 1.1

So bd chon chiéu day tat ca cac vach la (15 : 5).h = (E + 5).4500 =
300 + 225 (mm)
Chon so bo tiét dién vach 30 (cm)
b) San
a. Chon chiéu day san (San tang 9) chon 2 6 san ¢é kich thwéc réng dé

tinh todn réi b6 tri cho cdc é san con lai
a.1: O san truc (X3-X4)(Y2-Y3)
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TRUONG PAI HOC DAN LAP HAI PHONG

r v A1 oA e L2 9 A , A S, A
-XettySohalobanE=§=1,7<2,nenban thuoc loai ban ké 4

canh, ban 1am viéc theo 2 phuong .( Tinh toan dya theo sach Két cAu bétong
cot thép-phan cau kién co ban).

- Dya vao khoang cach cac cot theo hai phuong ta chon bé day san theo
cong thuc

D

h, = E.I

Trong do:

- 1: nhip canh ngan cta 6 ban san

- m: hé sb phu thudc vao ban ké loai 2 canh hay 4 canh, véi ban loai
ban ban ké 4 canh m=40-+45, chon m=45.

-D 1a hé sb phu thudc vao do 16n cua tai trong D=0,8+1,4.

chon D=1,4

=211 525=163
=l =g 02> = 163(em)

= Chon hb=18(cm)
-Ta chon chiéu day san 1a 18(cm) b tri cho tat ca san con lai.
¢) Chon tiét dién cot

+ Cho cgt X3-Y2 (bé tri cho cdc cot con lai cua truc X3,X4)

So bd lya chon theo cong thuc : Fc= (1,1 +1,5) Rﬁ

b

Trong do:

R,=145kg/cm2

N =m,.q.F(T)

Fs: Dién tich mat san truyéﬂ tai trong 1én cot dang xét.;

ms: 13 sb san phia trén (ké ca san mai).

q: Tai trong tuong dwong tinh trén moi mét vudng san trong d6 bao gébm
tai trong thuong xuyén va tai trong tam thoi trén ban san, trong lugng dam,
tuong, cot dem tinh ra phan bé déu trén san. Gia tri q duoc lay theo kinh nghiém
thiét ke.

q=1,2+1,8 t/m2. Chon q=1,2T/m2 =0,12 kg/cm2

16.0,12.(875.650)

F=1,1+15. = 8284+11296 (cm2)
145

Chon so bo tiét dién cot bxh=70x120 (cm)
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+ Cho cét X4-Y2 (b6 tri déi ximg cho cét X1-Y5)
So bd lya chon theo cong thuc : F,= (1,1 +1,5) Rﬁ
b
Trong do:
Rp,=170kg/cm2
N =m,.q.F (T)

F.: Dién tich mat san truyén tai trong 1én cot dang xét.;

ms: 13 s6 san phia trén (ké ca san méi).

q: Tai trong twong duong tinh trén moi mét vudng san trong d6 bao gém
tai trong thuong xuyén va tai trong tam thoi trén ban san, trong lugng dam,
tuong, cot dem tinh ra phan bd déu trén san. Gia tri q duoc lay theo kinh nghiém
thiét ké.

q=1,2+1,8 t/m2. Chon q=1,2T/m2 =0,12 kg/cm2

F.=11-15. 16'0'12550'675) - 6.882+9.384(cm2)

Chon so bd tiét dién cot bxh=70x100 (cm)

+ Cho cét X1-Y2 (b6 tri déi ximg cho cét X1-Y5)
.0,12. .295

Fo=1,1+7,5. 2 12127524 295)_ 3.110+4.242 (cm2)

Chon so b tiét dién cot bxh=70x70 (cm)

d) Chon tiét dién dam

- Dam chinh (xét khung truc Y2) 1d=1050 (cm)
Chon so b tiét dién dam chinh theo cong thuc

h= (5 + )ld = (5 + )1050 = 131,25+875 (cm), chon h;=100 (cm).

bo=(5+Dho= (3 +2)100 = 5025, chon by= 25 (cm).

=> Do chiéu cao dim quéa 16n khong thoa mén chiéu cao thong thuy cia cong
trinh. Vi vay ta st dung phuong 4n dam bet dé thay thé, nham théa man chiéu
cao thong thuy cua gian phong 1a 2,7 (m).

Chiéu rong dam chon so b 1a bg=70 (cm). Bé kha niang chbng udn cua 2 dam
trong duong thi ta dya vao cong thirc W = % vay chiéu cao cua dam bet 1a: hy

_ hy _ 100
VEOMRIED
o

= 59,7 (cm), chon hy. = 60 (cm).

SVTH: PO VAN GIAU_ XD1801D
17
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- Dam phu Id = 900 (cm)
Chon so bd tiét dién dam phu chia 6 san theo cong thirc

1 1 1 1
Hgye= (E -+ 5)|d = (E =+ 2—0)900 = 75-+45 (cm)
Chon chiéu cao dam Hy, = 60 (cm) => By, = 0,5.Hg, = 30 (cm)
- Dam doc nha gac 1én c6t: Id = 900 (cm)
11 11
ho= (g -+ E)Id = (E + 5)900— 115,2+75 (cm), chon h,=80 (cm).

11 11

bo = (E = Z)ho = (E + Z):8O:4O+ 25(cm), chon b,= 30 (cm).
=> Do chiéu cao dim quéa 16n khong thoa mén chiéu cao thong thuy cia cong
trinh. Vi vay ta st dung phuong 4n dam bet dé thay thé, nham théa man chiéu
cao thong thuy cua gian phong 1a 2,7 (m).
Chiéu rong dam chon so b 1a bg:=60 (cm). Bé kha niang chdng udn cua 2 dam
tuong duong thi ta dua vao cong thuc W = % vay chiéu cao caa dam bet la: hy,

ho _ 80

= = = 56,5 (cm), chon hy.= 60 (cm
\/(,%d) & (cm) dc = 60 (cm)

Dua vao két qua xuat ra tir chuong trinh etabs ta xac dinh cac tan s6 dao

dong riéng cua cong trinh

Mode | Chuky T (s) | Tan s6 (1/s)
1 1.87 0.534
2 1.44 0.696
3 1.11 0.904
4 0.56 1.770
5 0.56 1.792
6 0.44 2.286
7 0.43 2.309
8 0.34 2.926
9 0.30 3.354
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Mode | Chuky T (s) | Tan s6 (1/s)
10 0.28 3.512
11 0.24 4.084
12 0.23 4.328

Bang 1: Chu Ky va tan sé dao dong cong trinh

Tra bang 2 trang 7 TCVN 229-1999 ta dugc gia tri gidi han cua tan s6 dao
dong riéng f, =1,7(Hz)

Mode Dang dao dong Chu ky Tan s6

2 1 1,44 0,696

3 1 111 0,904
Bang 2: Dao dong theo phuong X

Mode Dang dao dong Chu ky Tan sb

1 1 1,87 0,534

Bang 3: Dao dong theo phuwong Y

- Theo phan tich dong hoc & trén ta chi can tinh toan thanh phan dong cia tai

trong gid ung véi 1 dang dao dong dau tién cho ca phuong X va Y.

Tang nha D) cao Dang HO sé §

(m) Dia hinh Cong trinh
Nén 0.45 B 0.517
T.2 4.95 B 0.517
T.3 8.25 B 0.497
T.4 11.55 B 0.482
T5 16.05 B 0.468
T.6 19.35 B 0.459
T.7 22.65 B 0.453
T.8 25.95 B 0.449
T.9 29.25 B 0.444
T.10 32.55 B 0.439
T.11 35.85 B 0.435
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Téang nha P cao Dang HO sé (

(m) Dia hinh Cong trinh
T.12 39.15 B 0.430
T.13 42.45 B 0.427
T.14 45.75 B 0.425
T.15 49.05 B 0.422
T.KTTM 52.35 B 0.420
Mai 55.65 B 0.417

Bdng 4: Bang ngi suy hé s ¢

v: hé s tuong quan khong gian ap luc dong cua tai trong gidé dugc xac

dinh phu thudc vao tham sb p, ¥ va dang dao dong.

N

"
’

™\_Huong gio

0
Hinh 1:
Mit phang toa do song song véi
mit phang tinh toan p X
ZOX D H
Z0Y 0,4L H
XOY D L
Bdang 5: Bang tham sé pva y
Tron
g ®a
D (m) : Kich thudc nha theo phuong X
L(m) : Kich thuéc nha theo phuong Y
H (m) : Chiéu cao toan bd ngdi nha
Mit phang toa do song r c
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song v&i mat phang

tinh toan
Z0Y 8.72 55.65
Bang 6: Bdng xdc dinh tham sé r va ¢ ciia gié déng tic dung theo
phuong X
Mat phéng toa do
song song vo1 mat r C
phang tinh toan
ZOX 40 55.65
Bang 7: Bdng xdc dinh tham sé r va ¢ ciia gié dong tic dung theo
phuong Y
Xac dinh tham s6 ¢, & — cho phuong X
_ Ay wo
940. f
£: Tra trong biéu d6 hinh 2 muyc 6.13.2 TCVN 2937 -
Tén kiéu dao Hé Wo Peri
dong s6 (N/m2) od £ P &
Dang dao 1,43 0.69 0.06
®éng 1 1.2 1550 73 57 59 1.71

Bang 8: Bang xdc dinh tham sé &, & — cho phuong X
Xac dinh tham s6 ¢, & — cho phuong Y
Jy. Wo

940. f
&: Tra trong biéu d6 hinh 2 muc 6.13.2 TCVN 2937 - 1995

Tén kieu dao

Hé Wo
dong $0 (N/m2) Period £ € 13
Dang dao
®éng 1 1.2 1550 1,871 0,534 0.0858 1.8

Bdang 9: Bang xdc dinh tham sé €, & — cho phuong Y
yji : Dich chuyén ngang ti d6i cta trong tAm phan cong trinh thir j tng

v6i dang dao dong thir 1.
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Story Diaphragm Mode UX uYy
Nén D1 1 0.00002 0.00002
T.2 D2 1 0.00050 0.00229
T.3 D3 1 0.00209 0.00525
T.4 D4 1 0.00340 0.00823
T5 D5 1 0.00512 0.01174
T.6 D6 1 0.00633 0.01414
T.7 D7 1 0.00744 0.01635
T.8 D8 1 0.00850 0.01847
T.9 D9 1 0.00949 0.02018
T.10 D10 1 0.01037 0.02188
T.11 D11 1 0.01116 0.02339
T.12 D12 1 0.01187 0.02470
T.13 D13 1 0.01249 0.02579
T.14 D14 1 0.01302 0.02668
T.15 D15 1 0.01340 0.02725

T.KTTM D16 1 0.01114 0.02330
Mai D17 1 0.01556 0.01961
Nén D1 2 -0.00005 0.00003
T.2 D2 2 -0.00229 0.00144
T.3 D3 2 -0.00507 0.00325
T4 D4 2 -0.00790 0.00500
T5 D5 2 -0.01150 0.00726
T.6 D6 2 -0.01395 0.00886
T.7 D7 2 -0.01620 0.01035
T.8 D8 2 -0.01831 0.01171
T.9 D9 2 -0.02026 0.01302

T.10 D10 2 -0.02204 0.01416
T.11 D11 2 -0.02366 0.01517
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Story Diaphragm Mode UX uYy
T.12 D12 2 -0.02512 0.01604
T.13 D13 2 -0.02640 0.01677
T.14 D14 2 -0.02751 0.01734
T.15 D15 2 -0.02845 0.01781
T.KTTM D16 2 -0.02839 0.01964
Mai D17 2 -0.03109 0.02186
Nén D1 3 0.00004 0.00003
T.2 D2 3 0.00223 -0.00029
T3 D3 3 0.00286 -0.00105
T.4 D4 3 0.00432 -0.00101
T.5 D5 3 0.00597 0.00007
T.6 D6 3 0.00707 0.00152
T.7 D7 3 0.00810 0.00304
T8 D8 3 0.00902 0.00440
T.9 D9 3 0.00989 0.00610
T.10 D10 3 0.01073 0.00744
T.11 D11 3 0.01152 0.00868
T.12 D12 3 0.01221 0.00983
T.13 D13 3 0.01284 0.01085
T.14 D14 3 0.01339 0.01174
T.15 D15 3 0.01400 0.01265
T.KTTM D16 3 0.01815 0.01946
Miai D17 3 0.01367 0.02668

Bang 10: Bang dich chuyén UX, UY theo Mode
Téng khéi luong theo phuwong Ox.

Tang cong trinh

Dao déng kiéu 1

Tf;ng khdi lwong

U1(X) - m T/m?
Nén 0.0002 181.4783
T.2 0.0038 96.91781
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Tang cong trinh Dao dong kiéu1  Tong khoi luwong
U1(X) - m T/m?
T.3 0.0083 99.91782
T.4 0.0124 102.2981
T5 0.0168 101.3194
T.6 0.0193 98.32645
T.7 0.0214 97.74828
T.8 0.0233 98.90463
T.9 0.0251 94.82312
T.10 0.0266 94.71712
T.11 0.0280 94.64056
T.12 0.0292 94.64056
T.13 0.0302 94.64056
T.14 0.0310 94.64056
T.15 0.0317 94.18771
T.KTTM 0.0321 54.7541
Mai 0.0341 43.28057

Bang 11: Bdng tong khoi lwong theo phwong Ox

Téng khéi luong theo phuong Oy.

Tang cong trinh Dao dong kiéu1  Tong khoi lwong
U1(X) - m T/m?
Nén -0.0001 181.4783
T.2 -0.0032 96.91781
T.3 -0.0075 99.91782
T.4 -0.0113 102.2981
T.5 -0.0153 101.3194
T.6 -0.0177 98.32645
T.7 -0.0198 97.74828
T.8 -0.0217 98.90463
T.9 -0.0232 94.82312
T.10 -0.0247 94.71712
T.11 -0.0260 94.64056
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Tang cong trinh Dao dong kiéu1  Tong khoi luwong
U1(X) - m T/m?
T.12 -0.0271 94.64056
T.13 -0.0280 94.64056
T.14 -0.0287 94.64056
T.15 -0.0291 94.18771
T.KTTM -0.0258 54.7541
Mai -0.0229 43.28057

Bdang 12: Bdng téng khéi leong theo phwong Oy

Bang xac dinh: WFj = Wj.li.Sj.vi theo phuong X
Trong do:

C_j'

H¢ s6 ap luc dong cua tai trong gi6 & dd cao tng vdoi phan thur j cia

cong trinh. LAy theo bang 8. TCVN 2737-1995

v - Hé sb twong quan khong gian ap lyc dong cua tai trong gié xac dinh
theo diéu 6.15 bang 10 TCVN 2737-1995
Wj - Gia tri tiéu chuan thanh phan tinh cta tai trong gid tic dung nén
phan thtr j cta céng trinh
Sj - Dién tich dén gi6 cta phan cong trinh thit j
. o Dién chiu Wes . N .
Tang Cao Wee HE s0 Co Cn i 7 Thanh phan dao dong 1
nha dé(m) T/m2 K
B(m) H(m) ) € vix  WFyx(T)
Nén 0.45 0.155 0698 08 0.6 21.8 248 13.62 0.5170 0.753 3.18
T.2 495 0.155 0878 08 0.6 218 3.30 13.71 0.5170 0.753 5.34
T.3 825 0.155 0958 08 06 21.8 390 17.67 0.4969 0.753 6.61
T.4 1155 0.155 1.0248 08 0.6 218 3.90 1891 0.4815 0.753 6.86
T.5 16.05 0.155 1.0905 08 0.6 218 3.30 17.02 0.4685 0.753 6.01
T.6 19.35 0.155 11235 08 0.6 218 3.30 17.54 0.4589 0.753 6.06
T.7 22.65 0.155 1.15385 0.8 0.6 21.8 3.30 18.01 0.4533 0.753 6.15
T.8 25.95 0.155 1.18355 0.8 0.6 21.8 3.30 18.48 0.4487 0.753 6.24
T.9 29.25 0.155 1.21325 0.8 0.6 21.8 3.30 18.94 0.4441 0.753 6.33
T.10 3255 0.155 1.2353 0.8 0.6 21.8 3.30 19.28 0.4394 0.753 6.38
T.11 35.85 0.155 1.2551 0.8 0.6 21.8 3.30 19.59 0.4348 0.753 6.42
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T.12 39.15 0.155 12749 0.8 0.6 21.8 3.30 19.90 0.4302 0.753 6.45
T.13 42.45 0.155 1.2947 08 0.6 21.8 3.30 20.21 0.4272 0.753 6.50
T.14 4575 0.155 13145 0.8 0.6 21.8 3.30 20.52 0.4247 0.753 6.56
T.15 49.05 0.155 1.3343 0.8 0.6 21.8 3.30 20.83 0.4222 0.753 6.62
TKTTM 5235 0.155 1.3494 08 0.6 21.8 3.30 21.07 0.4197 0.753 6.66
Mai 55.65 0.155 1.3626 0.8 0.6 21.8 3.30 21.07 0.4173 0.753 6.69
Bdang 13: Bdng téng khéi leong theo phwong OX
Bang xac dinh: WFj = Wj.(i.Sj.vi theo phuong Y
Trong do:
- | H¢ sb ap luc dong cua tai trong gi6 ¢ dd cao ung voi phén thu j cua
cong trinh. Léy theo bang 8. TCVN 2737-1995
v - | Hé s6 twong quan khong gian ap luc dong cua tai trong gid xac dinh
theo diéu 6.15 bang 10 TCVN 2737-1995
Wij - | Gia tri tiéu chuan thanh phan tinh cia tai trong gid tic dung nén phan
thr j ciia cong trinh
Sj - | Dién tich don gio6 cua phﬁn cong trinh thur |
) Dién chiu | ‘
Tang Cao Wee Héso | Co | Cn A (T Thanh phan dao dong 1
nha ddé (m) | T/m2 K )
B(m) | H(m) Cs vix | WF13x(T)
Nén 0| 0.155 0.698 | 0.8 | 0.6 40 | 2.48 | 24.99 | 0.5170 | 0.654 5.08
T.2 4.95 | 0.155 0.878 0.8 | 0.6 40 | 3.30| 25.15| 0.5170 | 0.654 8.51
T.3 8.25 | 0.155 0.958 | 0.8 |0.6 40| 3.90 | 32.43 | 0.4969 | 0.654 10.54
T.4 11.55| 0.155 | 1.0248 | 0.8 | 0.6 40| 3.90 | 34.69 | 0.4815 | 0.654 10.93
T.5 16.05 | 0.155 | 1.0905|0.8 | 0.6 40| 3.30 | 31.24 | 0.4685 | 0.654 9.57
T.6 19.35| 0.155| 1.1235|/0.8| 0.6 40| 3.30 | 32.18 | 0.4589 | 0.654 9.66
T.7 22.65 | 0.155| 1.15385| 0.8 | 0.6 40| 3.30 | 33.05| 0.4533 | 0.654 9.80
T.8 25.95|0.155|1.18355| 0.8 | 0.6 40 | 3.30| 33.90 | 0.4487 | 0.654 9.95
T.9 29.2510.155 | 1.21325 | 0.8 | 0.6 40 | 3.30| 34.75| 0.4441 | 0.654 10.10
T.10 32.55|0.155| 1.2353/0.8| 0.6 40 | 3.30 | 35.38 | 0.4394 | 0.654 10.17
T.11 35.85|0.155| 1.2551/0.8|0.6 40 | 3.30 | 35.95| 0.4348 | 0.654 10.23
T.12 39.15|0.155| 1.2749| 0.8 | 0.6 40| 3.30 | 36.52 | 0.4302 | 0.654 10.28
T.13 42,451 0.155| 1.29470.8 | 0.6 40| 3.30| 37.09 | 0.4272 | 0.654 10.37
T.14 45,751 0.155| 1.3145/0.8 | 0.6 40| 3.30 | 37.65| 0.4247 | 0.654 10.46
T.15 49.05 | 0.155| 1.3343|0.8|0.6 40 | 3.30 | 38.22 | 0.4222 | 0.654 10.56
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TKTTM | 52.35|0.155| 1.3494 0.8 | 0.6 40 | 3.30| 38.65| 0.4197 | 0.654 10.62
Mai 55.65 | 0.155| 1.3626 | 0.8 | 0.6 40 | 3.30|39.03|0.4173 | 0.654 10.66
Bdang 14: Bdng tong khoi leong theo phwong Oy
Thanh phin gi6 dong va gi6 tinh ng véi mode 1 Phuong Oy
2 Thanh
Chuyén N
s 2 phan
5 Chiéucao Tongtii HEso . vi theo
Tang nha | . H¢ so yi dong
tang (m) T/m2 Ci phuwong
MO
-5.0547 -
Nén 0.45 181.48 1.8 0.00009 0.5
1.8 -5.0547 -
T.2 4.95 96.92 0.00324 2.86
1.8 -5.0547 -
T.3 8.25 99.92 0.00750 6.82
1.8 -5.0547 -
T.4 11.55 102.30 0.01128 10.50
1.8 -5.0547 -
T.5 16.05 101.32 0.01530 14.11
1.8 -5.0547 -
T.6 19.35 98.33 0.01772  15.86
1.8 -5.0547 -
T.7 22.65 97.75 0.01980 17.61
1.8 -5.0547 -
T.8 25.95 98.90 0.02172 19.54
1.8 -5.0547 -
T.9 29.25 94.82 0.02323  20.04
1.8 -5.0547 -
T.10 32.55 94.72 0.02471  21.29
1.8 -5.0547 -
T.11 35.85 94.64 0.02599  22.38
1.8 -5.0547 -
T.12 39.15 94.64 0.02708  23.32
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2 Thanh
Chuyén N
5 Chiéu cao Tongtai Heé sd .. vi theo phan
Tang nha He¢ s0 yi dong
tang (m) T/m2 Ci phwong
- (T)
1.8 -5.0547 -
T.13 42.45 72.58 0.02798  18.47
1.8 -5.0547 -
T.14 45.75 72.82 0.02868  19.00
1.8 -5.0547 -
T.15 49.05 71.96 0.02906  19.03
1.8 -5.0547 -
T.KTTM 52.35 42.03 0.02581 9.87
1.8 -5.0547 -
Mai 55.65 34.43 0.02292 7.18
Bang 15: Bdng phan gi6 dong va gié tinh g véi mode 1
Thanh phin gié dong Wng véi mode 2 Phuong
Ox
Chuyén Thanh
N . Chiéu cao Mj H¢ so . . . vitheo phan
Tang nha | He so yi yi
tang (m) T/m2 Ci phuwong dong
X (T)
Nén 0.45 181.478 1.71 3.0189924 0.00024 0.22
T.2 4.95 96.9178 1,71 3.0189924 0.00384 1.92
T.3 8.25 99.9178 1,71 3.0189924 0.00828 4.27
T.4 11.55 102.298 1.71  3.0189924 0.01236 6.53
T.5 16.05 101.319 1.71  3.0189924 0.01680 8.78
T.6 19.35 98.3265 1.71  3.0189924 0.01928 9.79
T.7 22.65 97.7483 1.71 3.0189924 0.02141 10.80
T.8 25.95 98.9046 1.71  3.0189924 0.02333 11.91
T.9 29.25 94.8231 1.71 3.0189924 0.02506 12.27
T.10 32.55 94.7171 1.71  3.0189924 0.02661 13.01
T.11 35.85 94.6406 1.71  3.0189924 0.02799 13.67
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Chuyén Thanh
A . Chiéu cao Mj Hé s _ « . . vitheo phan
Tang nha | . He so yi yi
tang (m) T/m2 Ci phwong  ding
X (T)
T.12 39.15 94.6406 1.71  3.0189924 0.02918 14.26
T.13 42.45 72.5786 1.71  3.0189924 0.03019 11.31
T.14 45.75 72.8249 1.71  3.0189924 0.03103 11.67
T.15 49.05 71.9581 1.71  3.0189924 0.03170 11.78
T.KTTM 52.35 42.0289 1.71  3.0189924  0.03212 6.97
Mai 55.65 34.4321 1.71  3.0189924  0.03408 6.06
Bang 16: Bdng phdn gi6 dong va gié tinh img véi mode 2
COMB DEAD LIVE WX+WDX WXA+WDXA WY+WDY WYA+WDYA
Dead Live Wind Wind Wind Wind
COMB1 1 1
CcoOMB2 1 1
COMB3 1 1
coMB4 1 1
COMB5 1 1
COMB6 1 0,9 0,9
COMB7 1 0,9 0,9
COMB8 1 0,9 0,9
COMB9 1 0,9 0,9
COMB10 COMB1+COMB2+COMB3+COMB4+COMB5+COMB6+COMB7+COMB8+COMB9

Bang 17: Bdng t6 hop tdi trong céng trinh

Céch nhap tai gié vao mo hinh cong trinh:

Vi tai trong gidé duogc tinh dudi dang cac luc tap trung dat tai cao

trinh cac tang, nén dé tinh ndi lyc ta nhap vao mod hinh cong trinh cac cac luc tap

trung gio tinh dat tai trong tam hinh hoc va luc tap trung gi6 dong dat tai toa do

tam khoi lugng cta ting san ing vdi cc cao trinh tuong Uing.

D¢ don gian va thuan tién cho viéc tinh toan, ta dinh nghia c4c san cung tai tung

tﬁng va nhép cac luc gid tinh va dong va toa do tdm hinh hoc va tam khoi lugng

cua cac san cing nay
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Xem tai trong gio (tinh va dong) nhu cic tinh tai, dinh nghia nhu mot truong

hop tinh tai binh thuong va khai bao diém dat luc tai san cung cho tinh tai nay.

Chuc nang nay chi thyc hién duoc khi ta da dinh nghia san cing.

UszerWind Loads on Diaphragms

Story Diaphragm F F Mz w0 T-0d -
METTH-1 D17 i} 1} i} 1575 18.
FTTH-1 D16 12,629 1} i} 8,825 18.
T15 015 24,996 1} i} 9,825 18.
T14 014 24 625 1} i} 9,825 18.
T13 013 24 254 1} i} 9825 18.
T12 012 23.883 1} i} 9825 18.
T D11 23.512 1} i} 9,825 18.
T10 010 23141 1} i} 9,825 18.
TS [B] 22728 1} i} 9,825 18.
T8 L] 22172 1} i} 9,825 18.
T7 D7 21,615 1} i} 9,825 18.
TG 8] 21.047 1} i} 9825 18.
Th [l 20,429 1} i} 9825 18.
T4 D4 22 BB8 1} i} 9825 18.
T3 D3 21.208 1} i} 9,825 18.
T2 [ 16.448 1} i} 9,825 18.
T1 D1 16.345 1} i} 9,275 2.3

|
Cancel
F -

Bai toan dong va bai toan tinh khac nhau ¢ hai diém chu yeéu:

- Hinh 2: Khai tdi gi6 vao tam khéi lwong tai muc Define

Thir nhit, tai trong thay d6i theo thoi gian (co thé thay ddi ca diém dat, do

16n, phuong va chiéu tac dung). Su thay doi tai trong tat nhién 1am noi luc trong

két cau ciing thay d6i theo thdi gian. Nhu vay, két qua phén tich két cau phai 1a

mdt ham cua thoi gian, n61 cach khac phu thudc vao thoi diém trong lich s

phan tng két cau.

Thtr hai, két cdu hay b phan két cAu co khéi lugng chuyén dong co gia tdc

tat yéu phat sinh luc quan tinh. Céc phuong trinh cén bang tinh hoc do d6 chi

dung khi ké thém luc quén tinh nay.
Co s6 1y huyét:

Chép nhan cac gia thiét:
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Dam ngang cung vdi san cing vO cung va toan bg khoi luong cua tung tang

M=M; M, .. 13 ma tran khéi luong.

tap trung vé cao trinh san;

Chuyén vi thang dimg ciia két ciu dugc xem 1a bé so voi chuyén vi ngang ciia

no;

Céc cau kién chiu luc theo phuong ding bao toan do cing ngang va khong c6
khéi lwong. Ta md hinh mdi khéi cong trinh vé mot thanh console mang 16 khoi
lugng tap trung (h¢ c6 n =16 bac tu do, voi n la sb san cla cong trinh, khong ké
san ham du6i cung). Gia tri mdi khéi luong tip trung duoc dinh nghia trong
TCXD 229:1999
Xét hé gdbm mot thanh cong x6n cd n diém tap trung khdi lugng c6 khéi lugng
tuong tng M, M,...M,, phuong trinh vi phan téng quat dao dong caa hé khi bo
qua khéi lugng thanh:

MY+ X]Y+HK]Y =025,
Trong do:
[M], [C], [K] :1a ma tran khéi luong, can, d6 cing cia hé.

U ,U ,U :vector gia tdc, van tde, dich chuyén cua cac toa do
xac dinh bac tu do cua hé.: vector luc kich dong dat tai cac

toa do tuong Ung.

Tan sb va dang dao dong riéng ctia hé dugc xac dinh tu
phuong trinh vi phan thuan nhét khong c6 can (Bo qua hé

s6 can C):
[MJU+[K]JU=0
U=ysin(wt -a )
T d6 c6: [K — w?*M]y = 0 (1)
Trong do:
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M

Ku Kip .o Ky
K=Ky Ky ... Kyllamatran do cing.

Kn1 KnZ ---Knn

Diéu kién ton tai dao dong la phuong trinh ton tai
nghiém khong tim thuong: y = 0 do d6 phai thoa

man diéu kién:

[K = w*M] =0
8, M, w? -1 5|3M2wf v 6 M w?
& M, wf 8y Myw? =1 .. &y M, o?
D{m?) =
O M, t'.ul2 4o Mlmiz v O anl‘?—l
(@)
Trong do:

M; — 1a khéi lwong tap trung & diém thit j;
8;i — 1a chuyén vi tai diém j do luc don vi dit tai diém i gay ra;

o, — 12 tan sb vong cta dao dong riéng (Rad/s).
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Phuong trinh (2) 12 phuong trinh dic trung, tir phuong trinh trén c6 thé xac dinh
n gia tri thuc, duong cua ;. Thay cac gia tri ®; vao phuong trinh : [K —
w?M]y = 0 (1) s& xac dinh dugc cac dang dao dong riéng. Vi n>3, viée giai
bai toan trén tré nén cuc ky phuc tap, khi do tan sb va dang dao dong dugc xac
dinh bang cach giai trén may tinh hodc bang cac phuong phap gan ding hoic
cong thirc thuc nghiém (phuong phdp Nang Luong RayLay, phuong phap
Bunop-Galookin, phuong phap thay thé khdi lwong, phuong phap khéi lugng
tuong duong, phuong phap dung dan, phuong phap sai phan).

Cac dang dao dong co ban

Vil Ve 3

n om,
[ |
1 m, Yu :
|
2 qm:
1 Im,
el
Dang 1 Dang 2 Dang ¢
Chi ¢ ky hi¢u:  j: phin thir / cha cong trinh (ting ).

i: dang dao dong thir /.

Hinh 3: Cac dang dao dong co ban

3.2. TINH TOAN CAC DANG DAO PONG RIENG:

Toan bo cac két cdu chiu lyc ciia cong trinh dwoc mé hinh héa dang khong
gian 3 chiéu:
Str dung cac dang phan tr khung (frame) cho cot, dam
St dung cac dang phan tir tam vo (shell) cho san va vach cing

Tinh toan chu ky dao dong riéng cho 16 dang dao dong riéng dau tién.
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Cong trinh nay xem la mot khoi tir tang ham dén tidng mai nén c6 thé mo hinh

bdi mot thanh console mang cac khéi luong tap trung.

Pé nhan duoc déy du cac két qua phan tich ddng hoc, ngoai viéc nhdp md hinh,
gan tinh tai va hoat tai thang dung chat day lén san, can gan Diaphragm - mang
ctng (gan Diaphragm cho tit ca cac san voi tén D1). Va gan Mass Source (khéi
luong tham gia dao dong) - Khoi luong tham gia dao dong bao gom toan bod
khoi lugng cua két cAu chiu luc, két cdu bao che, trang tri, khoi luong cac thiét
bi ¢b dinh, va 50% hoat tai do nguoi, dd dac trén san véi cong trinh dan dung
thong thuong (diéu 3.2.4 TCXD 229:199).

CAC BUGC TINH DAO PONG BANG PHAN MEM ETABS 9.7.4
Budc 1: Tao hé luoi truc, khai bdo dac trung vat liéu;

Buéc 2: Gan tiét dign cot, dam, san vao hé ludi da tao;

Budce 3: Gan tinh tai va hoat tai vao cong trinh;

Budc 4: Chay va xuat chu ki (T) dao dong dé xac dinh tan so (f) dé tinh
toan gié dong;

Budc 5: Gan tai gié dong va tinh vao cong trinh;

Budc 6: T6 hop noi luc va xuét noi lyc.

M6t s6 kinh anh khi khai bao cong trinh trong ETABS 9.7.4

Material Property Data
Digplay Color
M aterial Hame CONC Cilor
Type of katerial Type of Design
* lzatropic 7 Orthatropic Design Concrete
Analysiz Property Data Dezign Property Data (BS8110 97
Mazz per unit Yolurne 0.25 Conc Cube Comp Strength, fou 3810,
Weight per unit Yolume 25 Bending Reinf. Yield Stress, fy 38325,
M odulus of Elazsticity 3250000, Shear Reinf. Yield Stress, fys 33325,
Poiszor's Ratio 0.z [ Lightweight Concrete
Coeff of Thermal Exparsion 9.900E-06 Shear Strength Beduc. Fachor
Shear Modulus 1354166.67
Cancel

Hinh 4: Khai bdo dac trung vdt liéu tai muc Material Properties Data.
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Fectangular Secticn
inh
>: Section Hame
Kh
Froperties Froperty Maodifiers b aterial
al Section Properties. .. | Set Modifiers... COMC bl
bd Dimensionz
>
o Depth [13] 1.2 3
tiét width [£2] 0.8
dié 3
n T
cau Concrete
ié Reinf b..
kié einforcemen | Display Color .
n
) ] | Cancel
tai

muc Fame sections

Loads Click Teo:
Self Weight Ak
Load Type kM ultiplier Lateral Load il ey L
[DEAD [DEAD [t | =~ Madify Load
~ [ESHEEN - (AN - I

LIvE LIVE 1]

L WMD) 1] Idzer Defined

W= WMD) 1] Idzer Defined

WL WD 1] I1zer Defined Delete Load

'R Wi D 0 Jzer Defined

i, WMD) 1] Idzer Defined

WD, WMD) 1] Idzer Defined 0k,

Wy MDD ¥ 0 ¥ |Uszer Defined ¥ -

Cancel

Hinh 6: Pinh nghia cac loai tai trong muc Define Static load Cases
Names.
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Load Combination Data

Load Combination Hame -orET

Load Combination Type A0D -

Define Combination

Caze Mame Scale Factar
DEAD Static Load v |[1

DEAD Static: Load
LIWE Static Load 1 Add

kd odify
Delete

| ak. I Cancel |

Hinh 7: Khai bdo t6 hop tai trong tai muc Load Combination Data
Define Mass Source

b azz Definition
" From Self and Specified Mass

............................

" Fram Self and Specified Mazz and Loads

Define b ass Multiplier far Loads
Load kuiltiplier
DEAD ||

LIVE 05 Add

bl odify

Delete

P

Hinh 8: Khéi lwong tham gia dao déng tai muc Define Mas Source.
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—iew by Colorz of;

" Sections

" Materials

" Groups Selectl
£ Design Type

£ Typical Members
B & W Frinker

— Object Prezent in Yiew—

¥ Floor [trea)

v wiall [area)

¥ Ramp [#rea)
¥ Openings (&rea)
[ &l Null reas
¥ Column [Line)
¥ Beam [Ling)

— Object Yiew Options

[~ AreaLabels

[ Line Labeks

[ Point Labels
[ Area Sections
[ Line Sections
™ Link Sections
[ Area Local Axes

 Yisible in View
| Stary Labels
[+ Dimenzion Lines
v Reference Lines
[~ Reference Planes
[~ Grid Lines
v Secandary Grids
[+ Global fxes

— Special Frame |tems

v EndReleases

[~ Partial Fizity

[~ Mam. Connectionz
[ Property Modifiers
[~ Manlingar Hinges
[~ Panel Zones

[~ EndOffsets

£ Calar Prinker ¥ Brace [Ling] [ Line Local &xes v Supparts [ Joint Offsets
— Special Effects ¥ Links [Line) — Fiers and Spandrelz [~ Springs [ Dutput Stations

v Al Mull Li _ i

™ Object Shiink F o ”Dbfnes I™ Pier Labels Other Sipecial ltems
W

[w Ohbject Fil I_DTt i _':Cts [~ Spandrel Labels [~ Diaphragr E stert

4

[~ Ohbject Edge F L kWEI _B [~ Pier Anes [ Auto Area Meash
v 14

[~ Esxtrusion inks [Paint] [T Spandrel &xes [ additional Mazzes

I Apply to Allwindows Defaults I Ok, I Cancel I

Hinh 9: Bang hién thi cdc thuéc tinh cua cdu kién .

Mumber of Modes

— Tupe of Ainalysis

f+ Eigenvectars  Ritz Wectars

 EigenV alue Parameters

IEI.—
IEI.—
[T

Frequency Shift [Center)
Cutoff Frequency [Fadius)
Fielative Tolerance

[ Include Residualtazs Modes

— Starting Ritz Wectors
List of Loads

/)
AV

Ritz Load Vectors

e

i
%

i,
L
!;’,‘

2

-

Add -» I
<- Hemove |

o |

Cancel |

Hinh 10: Khai bdo sé Modes tgi Analyze.
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Choose Tables
Edit

Load Cases [Model Def.)

Select Load Cases...

10 of 10 Loads Selected

ENR]MODEL DEFINITION [0 of 70 tables selected)
&[0 Building Data

EEI] Property Definitions

ED Load Definitions

#-[] Point Assignments Load Cases/Combos [Fesults)

ED Frame Assignments Select Cazes/Combos...
&-L1 Area Assignments 8 of 18 Loads Selected
#-0 Input Design Data

&0 Design Overwrites Modify/Shaw Options. ..
Eii--lj Options/Preferences Data

#-0 Mizcellaneous Data Options

=-E ANALYSIS RESULTS (2 of 22 tables selected) r
&0 Displacements

#-0 Reactions

-] Spring Forces

#-E Modal Information

-0 Building Output

#-0] Frame Output

-0 Area Dutput MNamed Sets
215 St s Elmans ottt |
Hinh 11: Xuét chu ky dao dong.

Modal particpating Mass ratio

Mode | Period UXx uy uz SumuUX | SumuyY
1| 1.870983| 10.46557 | 40.85515 0| 10.46557 | 40.85515
2| 1.437346| 48.51428 | 20.70649 0| 58.97985 | 61.56164
3| 1.106556 | 12.02425| 8.278945 0| 71.0041|69.84058
410.5648897 | 2.499655 | 4.240897 0| 73.50376 | 74.08148
510.5579373 | 0.1499263 | 0.7684229 0|73.65369 | 74.8499
6| 0.4374293 | 0.0139302 | 0.0006532 0| 73.66762 | 74.85056
7| 0.433013| 4.708195| 2.780357 0| 78.37581 | 77.63091
810.3417618 | 0.1105369 | 0.030085 0|78.48634| 77.661
910.2981196 | 1.411219| 2.141465 0| 79.89757 | 79.80246
10| 0.284713|0.1494949 | 0.0923223 0| 80.04706 | 79.89478
11| 0.244886 | 0.9365203 | 1.201728 0| 80.98358 | 81.09651
121 0.2310659 | 0.2563058 | 0.0305302 0|81.23988 | 81.12704

Bang 18: Tim chu ky dao déng riéng va phan tram dao déng theo cdc
phuong.
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Tra MassX, MassY (khéi luong dé tinh toan gi6 dong cho mdi téng) trong
bang Center mass Rigidity

Story Diaphragm | MassX | MassY XCM YCM
T1 D1 181.4783 | 181.4783 | 9.595786 | 20.63068
T2 D2 96.91781 | 96.91781 | 8.839935 | 21.07032
T3 D3 99.91782 | 99.91782 | 9.256422 | 17.90193
T4 D4 102.2981 | 102.2981 | 9.379021 | 17.91362
T5 D5 101.3194 | 101.3194 | 9.293386 | 17.86378
T6 D6 98.32645 | 98.32645 | 9.252064 | 17.89955
T7 D7 97.74828 | 97.74828 | 9.22753 | 17.93888
T8 D8 98.90463 | 98.90463 | 9.276312 | 17.9396
T9 D9 94.82312 | 94.82312 | 9.098814 | 17.937
T10 D10 94.71712 | 94.71712 | 9.099373 | 17.95204
T11 D11 94.64056 | 94.64056 | 9.100436 | 17.96292
T12 D12 94.64056 | 94.64056 | 9.100436 | 17.96292
T13 D13 94.64056 | 94.64056 | 9.100436 | 17.96292
T14 D14 94.64056 | 94.64056 | 9.100436 | 17.96292
T15 D15 94.18771 | 94.18771 | 9.022749 | 18.01845
KTTM-1 D16 54.7541 | 54.7541| 5.918402 | 19.86815
MKTTM-1 | D17 43.28057 | 43.28057 | 2.992135 | 17.19603

Bang 19: Tra MassX, MassY

Chwong 3 THIET KE KHUNG TRUC Y2

1. Két qua tinh thép dam khung truc Y2

a) Co so tinh toan

— Str dung bé tong cip d6 bén B25 co:

— Ry = 14,5 kg/cm?

— Su dung thép doc nhom AlII ¢o:

" R, = Ry = 3650kg/cm?
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— Tra bang Phy Luc E (TCVN 356:2005) ta co:
- E_,R = 0,563, oR — 0,405

— Ta tinh toan dam tai

b) Tinh toan didm chinh (tir tAng 2-5)

M(T3)=42,4(T.m) M(T4)=56,1(T.m) M(T4)=50,5(T.m) M(T4)=56,6(T.m)
M(T4)=29,6(T.m)
M(T4)=52,6 (T.m)
l 5000 4 4000 J, 10500 l
X1 X2 X3 X4

Hinh 12: Biéu d6 thé hién gia tri moment dam tai cac vi tri max tir
tang 2-5

- Ta chon momen c6 gia tri I6n nhat tai cac vi tri gbi va gitra nhip tir ting 1 dén
tang 5 dé tinh thép rdi bé tri cho 5 tang dau tién
- Tinh todn momen tai goi X1
Tinh véi tiét dién chit nhat bxh=70x60
Gia thiét chiéu day 16p bao vé cbt thép chon a = 4cm
hp=h-a=60-4 =56 (cm).
Tai gbi X1 c6 Mmax = 42,4(T.m)

M 42,4.10%
= = . =0,133 < ar = 0,405
M~ py.bh2 ~ 145.70.562 R

Vi o, < g nén chi can tinh theo c6t don

E=1-f1-2a, =1-/1 —2.0,133=0,14

£R,bhy 0141457056
3650

Dién tich c6t thép: A = = 21,8 (cm2)

S

0 22,81.100
R rame TS

Kiém tra: u
Chon 6¢22c6 A= 22,81cm’

- Tinh momen giira truc X1-X3
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CO Mpax = 52,6(T.m)
Tinh theo tiét dién chit T ¢6 canh ndm trong ving nén voi h’s = 18(cm)
Gia thiét a= 4 (cm); ho= 70 -3= 56 (cm).
Gia tri do vuon cua canh S, léy bé nhét trong cac tri sb sau

— Mot ntra khoang cach giira 2 mép trong dam chinh
0,5.(5,9-0,7) =2,1 (m)

— 1/6 nhip céu kién: 9/6 = 1,5 (m).
— S.=1,5 (m).

Tinh by =b+2.S, = 70+ 2.150 = 370(cm).
Xac dinh: M, =R b h .(h-05h)= 145.100.3,7.1,8.(0,56-0,5.0,18) = 45387
(KN.m) = 4538(T)

C6 My = 52,6(kKN.m)< M — truc trung hoa di qua canh do d6 viéc tinh
toan dugc tién hanh nhu dbi véi tiét dién chit nhat b ¢ xh.
M 52,6.10°

o= = =0,03< agr = 0,405
M™ RpbhZ ~ 145.370.562 R

= &=1-1-2¢, =1-/1-2.0,03=0,03

Dién tich c6t thép:
_¢.Rybhy  0,03.14537056 _
= A R py— = 24.7(cm2)
. % 26,61.100
Kiém tra: u= A, 100% =———=0,66%

b.h, 70.56

Chon 722 c6 A,=26,61 cm’

- Tinh momen tai §éi trdi truc X2
C6 Mmax = 56,1(T.m)

o =M _ 56,1.10°
M~ pp.bh2  145.70.562

=0,17 < ag= 0,405

Vi «,,< o nén chi can tinh theo c6t don

£=1- I 2a, = 1T = 2017 =047
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ERb.hy  0,17.145.70.56

Dién tich cot thép: A = R = = 26,5 (cm2)
. % 28,27.100
Kiém tra; y—5100% _ 2827100 _ 4 660y
b.h, 70.56
Chon 7¢22 cé A= 26,61cm?
- Tinh momen truc X3
C6 Mmax = 50,5(T.m)
M 50,5.10°
Cm= Rp.b.h2 ~ 14570562 0,15 < 0z = 0,405
Vi &< o nén chi can tinh theo c¢dt don
é=1-[1-2a, =1-\/1 — 2.0,15=0,15
. 2. A &Ry 0,15.145.70.56 _
Dién tich cot thép: A = R pp— = 23,36 (cm2)
. %  25,13.100
Kiém tra: u= A 100% =—=0,66%

b_h0 70.56

Chon 7¢22¢6 A= 26,61cm’
- Tinh momen duwong tai giira nhip truc X3-X4
C6 Mmax = 29,6(T.m)
Tinh theo tiét dién chit T c6 canh nam trong ving nén voi h’s = 18(cm)
Gia thiét a= 4 (cm); ho= 70 -3= 56 (cm).
Gia trj dd vuon cta canh S ldy bé nhat trong cac tri s6 sau

— Mot ntra khoang céch giira 2 mép trong dam chinh
0,5.(11-0,7) = 5,15 (m)

~ 1/6 nhip cau kién: 10,5/6 = 1,75 (m).
— S, =1,75 (m).

Tinh by =b+ 2.5, = 70+ 2.175 = 420(cm).
Xac dinh: M, =R.b h..(h,—05h,)= 145.100.4,2.1,8.(0,56-0,5.0,18) = 51521
(KN.m) = 5152,1(T.m)
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Co My = 29,6(KN.m)< M — truc trung hoa di qua canh do d6 viéc tinh

toan duoc tién hanh nhu ddi vai tiét dién chit nhat b ¢ xh.

M 29,6.10°
= = - =0,015< ag = 0,405
M™ ppbh? ~ 145.420.562 R

= ¢£=1-[I-2a, =1-/1— 2.0,015 = 0,015

Dién tich ¢t thép:
0,015.145.420.56
= A = Rbh = 14.01(cm2)
R, 3650
2 100%  15,21.100
Kiém tra: u= A, 100% =—=0,38%

b_hO 70.56

Chon 422 c6 A,=15,21cm’

~  Tinh todn momen tai goi X4
C6 Mmax = 56,6(T.m)
M 56,6.10°

(... = = = =
M~ ppbhZ  145.70.562 0,18 < ag = 0,405

Vi &< o nén chi can tinh theo ¢t don
E=1-f-2a, =1-y/1—2.0,18=0,18

&Ry bhy 0,18.145.70.56
R 3650

S

Dién tich c6t thép: A = = 28,03 (cm2)

0 30,41.100
_ AI00% _ 3021190 _ 7796

Kiém tra: u bh, 056

Chon 8¢22¢c6 A= 30,41cm’

¢) Tinh toan dam chinh (tir ting 6-10)

M(T6)=29,1(T.m)
M(T10)=52,6 (T.m)
l 5000 ) 4000 J, 10500 l
x1l x2| X3l xal

SVTH: PO VAN GIAU_ XD1801D

43



TRUONG PAI HOC DAN LAP HAI PHONG

Hinh 13: Biéu d6 thé hién gia tri moment dam tai céc vi tri max tur
tang 6-10
Tinh todn momen tai g6i X1
Tinh véi tict dién chit nhat bxh=70x60
Gia thiét chiéu day 16p bao vé cot thép chon a = 4cm
ho=h-a=60-4=56 (cm).
Tai gbi X1 c6 Mmax = 38 (T.m)

o =M _ 38.10°
M™ Ry.b.hZ ~ 145.70.562

=0,12 < ag = 0,405

Vi «,,,< o nén chi can tinh theo cdt don
E=1-f1-2a, =1-Vy1—2.0,12=0,12

¢£R,bhy  0,12.145.70.56
R 3650

S

Dién tich c6t thép: A = = 18,6 (cm2)

A;.100%  19,01.100
bh, =~ 7056

Kiém tra: U= =0,48%

Chon 5¢22¢6 A= 19,01cm’
- Tinh momen giira truc X1-X3
C6 Mmax = 52,6(T.m)
Tinh theo tiét dién chir T ¢6 canh nam trong ving nén véi h’s = 18(cm)
Gia thiét a= 4 (cm); ho= 70 -3= 56 (cm).
Gia tri d0 vuon cua canh S, léy bé nhat trong cac tri sb sau

— Mot nira khoang cach giita 2 mép trong dam chinh
0,5.(5,9-0,7) = 2,1 (m)

— 1/6 nhip céu kién: 9/6 = 1,5 (m).
— S =1,5(m).

Tinh by =b+2.S, = 70+ 2.150 = 370(cm).
Xac dinh: M, =R.b. h,.(h,—0.5h,)= 145.100.3,7.1,8.(0,56-0,5.0,18) = 45387
(KN.m) = 4538(T)
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C6 My = 52,6(kKN.m)< M — truc trung hoa di qua canh do d6 viéc tinh

toan duoc tién hanh nhu ddi vai tiét dién chit nhat b ¢ xh.

M 52,6.10°
K= = : =0,03< ar = 0,405
M™ ppbhZ ~ 145.370.562 R

= &=1-1-2¢, =1-v/1-2.0,03= 0,03

Dién tich c6t thép:
_&Rybhy  0,03.14537056
= A R py— =24.7(cm2)
.100% 26,61.100
AL00% _ = 0,68%

Kiém tra: {=
# b.h, 70.56

Chon 7¢22 ¢6 A,=26,61 cm?

- Tinh momen tai géi trai truc X2
C6 Mmax = 56,1(T.m)
M 56,1.10°

(... = = = =
M™ Ry.bhZ ~ 145.70.562 0,17 < ar = 0,405

Vi ;< o nén chi can tinh theo c¢ét don
E=1-f1-2a_ =1-/1-2.0,17=0,17

ERbhy  0,17.145.70.56
R 3650

S

Dién tich c6t thép: A =

, 100%  30,41.100
Kiém tra: = Asbho 2 = 056 =0,77%

Chon 8422¢6 A= 30,41cm?

- Tinh momen truc X3
C6 Mmax = 44,2(T.m)
M 44,2.10°

oC...= = = =
M~ ppbhZ  145.70.562 0,13 < ag = 0405

Vi «,< g nén chi can tinh theo c6t don

£=1-1-2a, = 1-V1—2.0,13=0,13
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Ry bhy  0,13.145.70.56
R 3650

S

Dién tich c6t thép: A = = 20,24 (cm2)

A,.100%  22,81.100
bh, =~ 7056

Kiém tra: = =0,58%

Chon 6¢22c6 A= 22,81cm’
- Tinh momen duwong tai giira nhip truc X3-X4
C6 Mmax =29(T.m)
Tinh theo tiét dién chit T ¢6 canh ndm trong ving nén véi h’s = 18(cm)
Gia thiét a= 4 (cm); ho= 70 -3= 56 (cm).
Gia tr1 do vuon cua canh S, léy bé nhét trong cac tri sb sau
— Mot ntra khoang cach giira 2 mép trong dam chinh
0,5.(11-0,7) = 5,15 (m)
— 1/6 nhip céu kién: 10,5/6 = 1,75 (m).
— S, =1,75 (m).
Tinh by =b+2.S,=70+2.175 = 420(cm).
Xac dinh: M, =R b, h;.(h,—0.5h,)= 145.100.4,2.1,8.(0,56-0,5.0,18) = 51521
(KN.m) =5152(T)
CO Mpax = 29(KN.m)< M¢ — truc trung hoa di qua canh do d6 viéc tinh
toan dugc tién hanh nhu d6i voi tiét dién chit nhat b'¢ xh.

M 29.10°
o= = =0,015< ag = 0,405
M™ Rpbh? ~ 145.420.562 R

= £=1-1-2a, =1-,/1 — 2.0,015 = 0,015
Dién tich c6t thép:

ER,bhy  0,015.145.420.56
R 3650

S

= A=

=14.01(cm2)

A,.100%  15,21.100
bh, =~ 7056

Kiém tra: U= =0,4%
Chon 4422 ¢6 A,=15,21cm’
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— Tinh todn momen tai goi X4
C6 Mmax = 66,4(T.m)
M 66,4.10°

Xm= RpbhZ 14570562 0,21 < az = 0405

Vi ;< o nén chi can tinh theo c¢ét don
&=1-/1-2¢,, =1-v1 —2.0,21=0,21

ERybhy  0,21.145.70.56
R 3650

S

Dién tich c6t thép: A = = 32,7 (cm2)

A,.100%  34,21.100
bh, =~ 7056

Kiém tra: 4= =0,82%

Chon 9¢22¢6 A= 34,21cm’
d) Tinh toan dim chinh (tir ting 11-KTTM1)

b=

M(T11)=28,3(T.m)

M(T12)=52,6 (T.m)

l 5000 J'_ 4000 J, 10500 l

X1l x2l x3l x4l

Hinh 14: Biéu dd thé hién gia tri moment dam tai cac vi tri max tir
tang 11-mai
Tinh todn momen tai goi X1

Tinh véi tiét dién chit nhat bxh=70x60

Gia thiét chiéu day 16p bao vé cbt thép chon a = 4cm

ho=h-a=60-4 =56 (cm).

Tai gbi X1 ¢6 Mmax = 35,6 (T.m)

oc M 35610° _ 11 < 0,405
= = =0, oar= 0,
M™ pybh? ~ 145.70.562 R

Vi «,,< g nén chi can tinh theo c6t don

£=1-1-2a, =1-V1—2.0,11=0,11
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£Rybhy  0,11.145.70.56
R 3650

S

Dién tich c6t thép: A = = 17,13 (cm2)

A,.100% _ 19,01.100
bh, ~— 7056

Kiém tra: M= =0,48%

Chon 5¢22¢6 A= 19,01cm’
- Tinh momen giira truc X1-X3
C6 Mmax = 52,6(T.m)
Tinh theo tiét dién chit T ¢6 canh ndm trong ving nén voi h’s = 18(cm)
Gia thiét a= 4 (cm); ho= 70 -3= 56 (cm).
Gia tr1 do vuon cua canh S, léy bé nhét trong cac tri sb sau
— Mot ntra khoang cach giira 2 mép trong dam chinh
0,5.(5,9-0,7) = 2,1 (m)
~ 1/6 nhip cau kién: 9/6 = 1,5 (m).
— S =1,5(m).
Tinh by =b+2.S,=70+2.150 = 370(cm).
Xac dinh: M, =R, b, .h,.(h,-0.5h,)= 145.100.3,7.1,8.(0,56-0,5.0,18) = 45387
(KN.m) = 4538(T)
C6 My = 52,6(kKN.m)< M — truc trung hoa di qua canh do d6 viéc tinh
toan dugc tién hanh nhu ddi véi tiét dién chit nhat b ¢ xh.

M 52,6.10°
o= = - =0,03< agr = 0,405
M™ Ry.bh? ~ 145.370.562 R

= &=1-1-2¢, =1-4/1—-2.0,03=0,03

Dién tich cdt thép:
_ &R bh,  0,03.145.370.56
R 3650

S

= A =24.7(cm2)

_ A100% _ 26,61.100
" bh, =~ 7056

Kiém tra: u =0,68%

Chon 7922 c6 A,=26,61 cm’
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- Tinh momen tai géi trai truc X2
C6 Mmax = 56,1(T.m)
M 56,1.10°

M= R bh? 14570567 0,17 < ag = 0,405

Vi ;< o nén chi can tinh theo c¢ét don
E=1-1-2a_ =1-/1—-2.0,17 = 0,17

&R bh,  0,17.145.70.56
R 3650

S

Dién tich c6t thép: A = = 26,5 (cm2)

A.100% _ 30,41.100
bh, ~ 7056

Kiém tra: n= =0,77%

Chon 8¢22¢6 A= 30,41cm?

- Tinh momen truc X3
C6 Mmax = 37,5(T.m)
M 37,5.10°

(... = = = =
M™ Rp.bh2 ~ 145.70.562 0,11 < ag = 0,405

Vi o, < g nén chi can tinh theo c6t don
E=1-f1-2a, =1-y1=2.0,11=0,11

£R bh, 011.145.70.56
R 3650

S

Dién tich c6t thép: A = =17,13 (cm2)

A..100% _ 19,01.100
bh, "~ 7056

Kiém tra: MU= =0,48%

Chon 5¢22¢6 A= 19,01cm?

- Tinh momen duwong tai giira nhjp truc X3-X4
C6 Mmax = 28,3(T.m)

Tinh theo tiét dién chir T ¢6 canh nidm trong ving nén véi h’s = 18(cm)
Gia thiét a= 4 (cm); ho= 70 -3= 56 (cm).
Gia tri d6 vuon cua canh S, lay bé nhat trong cac tri s6 sau

— Mot nira khoang cach giita 2 mép trong dam chinh
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0,5.(11-0,7) = 5,15 (m)

~ 1/6 nhip cau kién: 10,5/6 = 1,75 (m).
— S.=1,75 (m).

Tinh by =b+2.S, = 70+ 2.175 = 420(cm).

Xac dinh: M, =R b, b .(h,—0.5n)= 145.100.4,2.1,8.(0,56-0,5.0,18) = 51521

(KN.m) = 5152(T)

Co Mpax = 28,3(kKN.m)< M — truc trung hoa di qua canh do d6 viéc tinh

toan dugc tién hanh nhu d6i vai tiét dién chit nhat b ¢ xh.

M 28,3.10°
o= = - =0,015< ag = 0,405
M™ Rpbh? ~ 145.420.562 R

= £=1-1-2a, =1-,/1 — 2.0,015 = 0,015

Dién tich c6t thép:
_&Rybhy 001514542056
= A R = =14.01(cm2)
. % _ 15,21.100
Kiém tra: uzw =———=0,4%

b.h, 70.56
Chon 4¢22 ¢6 A,=15,21cm’

—  Tinh todn momen tai géi X4
C6 Mmax = 66,4(T.m)

o« =M _ 66,4.10°
M~ pyobh2  145.70.562

=0,21 < ag= 0,405

Vi «,< g nén chi can tinh theo c6t don

£=1-1-2a, =1-+/1—20,21=0,21

£R bh, 021.145.70.56
R. 3650

S

Dién tich cbt thép: A =

_ AS,:LOO% _34,21.100

= = 0
bh, 7056 082%

Kiém tra: u

Chon 9¢22¢6 A= 34,21cm’
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e) Tinh toan cot dai
Chon luc Qmax = 37,08 (T)
Tu bang to hop ndi lyc ta chon ra luc cat nguy hiém nhét cho cac dim

Sé lieu: Q, = 37,08(T); b=70cm; h=60cm; chon a=6; hy = h-a=54cm; R,
= 14,5, Ry=1,05; Ry, =175Mpa; ¢,, =2;¢,; =0,6;9, =0;¢, =0; =0.01

Phuong phap tinh toan thyc hanh: Phuong phap nay do tac gia Nguyén Pinh
Cong dé xuat trén co s& van dung truc tiép cac quy dinh cia TCXDVN 356-
2005, nham don gian hoéa mot s phép tinh so v6i cach tinh thong thudng.

a). Diéu Kién tinh todn:
Quo=0,5.¢04 (1+ ) Ryi.b.h, = 0,5.1,5.1,05.70.54 = 29,76 (T)
Q,=37,08 T > Qy, = 29,76 T. Can tinh toan cbt dai.

b). Kiém tra diéu kién vé vng sudt nén chinh
Gia thiét

®w1=1,05; ¢p1=1 - B.Ry-1-0,01. 14,5 = 0,855

Qbt = 0,3. @u1. @b Ryb.ho = 0,3.1,05.0,855.14,5.70.54= 14,76 (T)
Théa mén diéu kién: Q, = 37,08 T >0,7. Q,; = 0,7.14,76 = 10,32 T. Luc cit

I6n.

Tinh cét dai:

Mb=g,,(1 + ¢ + ¢,)Ryb.n%=2.1,05.70.54° = 42,86

2M) _ 2.42,86.10
Qq 37,08

C.=

=23,11(cm)

Ta thdy: C» = 23,11>2h, = 2.54 = 108cm
Lay C =23,2; C, = 2ho = 2.54 = 108cm.

_ My _ 42,86.10
T Cc 232

Qmine=¢p3(1 + @¢ + ¢)Ryb.hy= 0,6.1,05.70.54° = 23,81 (T)

C- =18,47(cm)

Lay Qp khong nho hon Qumin = 23,81(T); Q, =23.81 (T)

Qa-0p _ (37,08—23,81).10
qswl— -

Co 23,2

= 5,7 (T/m)
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~ Quuin _ 106,92.100

~ ~ _ Qmin _ 23,8110 _

LAy Qg = MaX(Gswi; Gswz) = Gsws = 5,7(T/m)
Vé6i h = 60cm, chon dung cbt thép dai ¢8(>¢5), bon nhanh
Agy = 4x50 =200mm?®

Reyw_A 175.200
Sy=— " = - =61,4 mm
Sw Y

Diéu kién cdu tao: V4i h >450, s < (h/3=200mm va 500) = 200mm

_ @4(1+@p)Rpe.b.h3 _ 1,5.1,05.70.542
- Q - 37,08

Smax

=867 (mm)

Chon Sehen = 150mm bd tri thép dai ¢8al50 trong khoang L/4. Cac doan con
lai bé tri c¢dt dai theo ciu tao $8a300

2. Tinh toan thép cot

Tinh theo phuong phap gan ding cia GS.TS Nguyén Dinh Céng: Phuong
phap gan ding dya trén viéc bién d6i trudng hop nén 1éch tdm xién thanh nén
léch tam phang twong dwong dé tinh thép.

Xét tiét dién c6 canh Cx, Cy. Piéu kién dé 4p dung phuong phap gan
ding la:

0,5 < g—y <2, ¢bt thép duoc dat theo chu Vi.

Tiét dién chiu lyc nén N, momen udn M,, My, do 1éch tim ngﬁu nhién ey, €.
Sau khi xét uén doc theo hai phwong, tinh duoc hé sb n,, ny- Momen da gia tang
My, My;.

M,i=nxMy, My1=nyMy,

Tuy theo tuong quan gitra gia tri Mx1, Myl v6i kich thude cac canh ma

dua vé mét trong 2 mo hinh tinh toan:

Mo hinh Theo phuong X Theo phuong Y
| Mer _ My My My,
Diéu kién Ce Gy G G
Ky hiéu h=C,, b=C, h=C,, b=C,,
M=M;,, Mo=My, Mi=My; , M;=My,
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Mo hinh Theo phuong X Theo phuong Y

€a=€axt0.26, €a=Cay+0.26,

Béang 20: M0 hinh tinh toan
Gia thiét chiéu day 16p dém a, tinh hO=h-a, z=h-2a, chuan bi céac s6 liéu Ry, R,
Rec, &R
Tién hanh tinh toan theo truong hop dit ¢t thép ddi xtmg:

N
+ X, = —
Rpb

+ Xac dinh hé s6 mg;
0,6x1
ho
Khi x;>h, thi m, = 0,4
Tinh momem tuong duong: M=M1+myM;h/b

Khi x;<h, thi m, =1 -

Do 1&ch tam ey eg=max(e,, M/N)
l
+ Tinh d§ manh theo hai phuong : A 270

+ Dua vao do 1éch tam e0 va gia tri x1 dé phan bié¢t truong hop tinh
toan
*Truong hop 1:
Nén léch tam rat bé khi e=ey/ho< 0.3 tinh toan nhu nén ding tam:
Hé sd anh huong caa do 1&ch tam ye:
1

Ve :(0,5—8)(2+£)

Hé sb udn doc phu thém khi xét nén dung tam:

(1-@)e
0,3

Khi A < 14 1ay ¢=1 khi 14<¢<104 lay ¢ theo cong thirc
©=1.028-0.00002881°-0.0016\
Dién tich c6t thép doc Ag:

pe=w +

ye—'N—Rbbh
A _ Pe
st —
Rsc—Rp

*Truong hop 2
Khi e=e¢/hg >0.3 va x1>ERhg tinh toan theo truong hgp nén 1éch tam bé:
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_ 1-8r .. _%
X= (& + 1+505(2,)'h0 €0~

Dién tich c6t thép doc Ag:
Ne— Rb.x(ho—g)
B k.RgcZ

*Truong hop 3:
Khi e=ey/hg >0.3 va x;<€gh, tinh toan theo nén léch tam 16n:

_ N(e+0,5x1—hyg)
"~ 0,4.RgcZ

a) Chon 3 ¢ot c6 cap nodi luc max dé tinh thép cho cot tir tang 1 dén tang 5
Tinh ¢t C317
cip 1 Mx = 6,88(T.m) My=29,11(T..m) N =1189,0(T) ting 1
Tién hanh tinh toan theo trudng hop dat cbt thép d6i ximg:
N 1189

+ X = Rob = 25120 = 68,3(cm) > ho = 64(cm)

+ Xéc dinh hé s6 my:
0,6x1
ho

Khi x;>h, thi m, = 0,4
Tinh momem tuong duong: M=M1+mM;h/b = 46,86 (T.m)
Do 1éch tam ey eg=max(e,, M/N)=max(3,8; 0,03)

Khi x;<h, thi m, =1 -

2,73
+ Tinh d6 manh theo hai phuong : % = 2 = = 13,54
l 0,7.0,288
C 120 C
Taco: —==— =1,7 0,5<== <2 =>Pit thép theo chu vi.
Cy 70 Cy

Chiéu dai tinh toan 1y bang 0,7H ddi v6i nha cao tang = 0,7.3,9=2,73(m)

1 1
Cx = 2 120 = 4,8(cm)

Xét do 1éch tam theo phuong x:e,, = py

o . 1 . 14
Xét do lech tam theo phuong y:e,, = ECY = E?O =2,8(cm)
Ep. 30000.(120.70%)/12
Lyc nén t6i han;Ncrzz,lez] =25 (2732 V12 _s151 67(T)
0
A koK 1 1
H¢ s6 uon doc n = = 15— = 1,53
1 N¢r 3451,67

Momen sau khi nhan hé s6 ubén doc M,; = 1,.M, = 1,53. 6,88 = 10,49 (T.m)
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M,z =n,.M,=1,53. 29,11= 44,41 (T.m)

Xét

M M 10,49 _ 44,41
XL Y1 — < =0,087<0,63=> €, = €,,+0,2e,, = 2,8 + 0,2.2,8 =
Cx Cy 120 70

3,4(cm)

Tinh theo phuong Y

Khi e=e0/h0 = 0,061<0.3 tinh toan theo truong hop nén léch tim rat bé:
Hé s6 anh hudng cua do léch tam vye:

1 1
(0,5—&)(2+¢) - (0,5-0,061)(2+0,061) -
Khi A < 14 1ay ¢=1
Dién tich c6t thép doc Ast:

Ye=

‘y .
;-:’—Rbbh L1 11189-—0,145.120.70
A, = — = 27,82(cm2)
Rec—Rp 3,650—0,145

cap 2 Mx = 6,63(T.m) My=29,9(T..m) N = 1400,7(T) ting 1
Tién hanh tinh toan theo truong hop dit cot thép ddi xtimg:
N 1400,7.103

+ X = Rob = Tisiz0 80,5(cm) > ho = 64(cm)

+ X4c dinh hé s6 my;
0,6x1
hO

Khi x;>h, thi m, = 0,4
Tinh momem twong duong: M=M1+mgM5h/b = 52,9 (T.m)
Do 1éch tam e eg=max(e,, M/N)=max(3,8;0,03)

Khi x;<h, thi m, =1 -

2,73
+ Tinh do manh theo hai phuong : A = —, = 13,54
i 0,7.0,288
C 120 .
Taco: — = =17 05<F Cx <2 => Pit thép theo chu Vi.

Chiéu dai tinh toan 1dy bang 0,7H ddi v6i nha cao tang = 0,7.3,9=2,73(m)

1

Xét do 1éch tam theo phuong x:e,, = = Cx = —120=4,8 (cm)
1
Xeét do 1éch tam theo phuong y:€4, = =6 = —70 2,8 (cm)
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Ey. 30000.(120.703)/12
Luc nén to1 han: Ncr=2,5:;2] =25 (2732 )/ =3451,67(T)
0
A KA 1 1
H¢ s6 uén doc n = = 7007 = L,/
1 N¢r 3451,67

Momen sau khi nhan hé s6 uén doc M,y = N.My=1,7. 6,63 = 11,2 (T.m)
Mys =n,.-M,=1,7. 29,9= 50,3 (T.m)

Xeét
M M 11,2 _ 50,3
X1 Y1 < = 0,09 < 0,71=> g, = £,,+0,26,,= 2,8 + 0,2.2,8 =
Cx Cy 120 70
3,4(cm)
Tinh theo phuong Y

Khi e=¢0/h0 = 0,061<0.3 tinh toan theo truong hop nén 1éch tim rat bé:
H¢ sb anh hudng cua do 1éch tam ye:
1 _ 1 “11
(0,5—-¢)(2+¢) (0,5-0,061)(2+0,061) '
Khi A < 14 13y @=1
Dién tich c6t thép doc Ast:
YeN_p,pn ~ L1120079. 444512070

Ay = 25 =—1 = 92,6(cm?)

Ye=

cip 3 Mx =2,52(T.m) My=5,4(T..m) N =1458,6(T) tang 1
Tién hanh tinh toan theo truong hop dit ¢t thép ddi xtimg:
N 1458,6.103
+ X, = = = 83,8(cm) > ho = 64(cm)
Rpb 145.120

+ Xac dinh hé s6 mg:

0,6x1
ho

Khi x;>h, thi m, = 0,4
Tinh momem tuong duong: M=M1-+myM;h/b = 10,4 (T.m)
Do 1éch tam e eg=max(e,, M/N)=max(3,8 ;0,007)

Khi x;<h, thi m, =1 -

l 2,73
+ Tinh d6 manh theo hai phuong : A = = = = 13,54
0,7.0,288
C
Tach: ==1220_ 1,7 0,5<-2 <2=>Pijt thép theo chu wvi.
Cy 70 Cy
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Chiéu dai tinh toan 1y bang 0,7H ddi v6i nha cao tang = 0,7.3,9=2,73(m)

1 1
Xét do 1éch tam theo phuong x:€,,, = —C, = -t 120 = 4,8(cm)

25
e I B T
X¢ét do l1éch tam theo phuong y:e,, = ECJ’ = E?O =2,8(cm)
Ep. 30000.(120.703)/12
Lyc nén 16 han: No=2,6°22 = 5,522000 (12070012 _q )01 677y
13 273
A KA 1 1
H¢ s6 uén doc n = = Tasse = 1./
1 Nc¢r 3451,67

Momen sau khi nhan hé s6 udn doc My; = ..My =1,7. 2,52 = 4,4 (T.m)
My; =1,-My=1,7.5,4= 9,4 (T.m)

Xét
M M 44 9,4
o< = = < —==0,03<0,13=> €, = €, +0,26, =2,8 + 0,2.4,8 =
Cyx Cy 120 70
3,8(cm)
Tinh theo phuong Y

Khi e=e0/h0 = 0,061<0.3 tinh toan theo truong hop nén léch tam rat bé:
Hé s6 anh huong cua do 1éch tam vye:

1 1
T(0.5-2)(248) _ (0,5-0,061)(2+0,061)
Khi A < 14 lay ¢=1
Dién tich cét thép doc Ast:

YeN_p,ph  LL12586 444512070

Ay = =—1 = 110,6(cm2)
Rsc—Rp 3,650—0,145

Ye

Chon Ast ¢ cap ndi luc 3 c6 Ast max dé chon thép

Chon 24425 ¢6 A,=117,8 cm’

y Ag  117,8.100
Kiémtra: u = = =1,8% > - =0,2%
H bhg 120.54 Hmin

Tinh cot C318
cip 1 Mx =32,93(T.m) My= 28,2 (T..m) N =889 (T) tang 5

Tién hanh tinh toan theo trudng hop dit cbt thép ddi xtmg:

N _ 889.103

Rpb  145.100

+ X, = =61,3(cm) < ho =64(cm)
+ X4c dinh hé s6 my;
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0,6x1
ho

Khi x;>h, thi m, = 0,4
Tinh momem tuong duong: M=M1-+myM;h/b = 54,9 (T.m)
Do 1éch tam ey eg=max(e,, M/N)=max(3,6 ; 0 06)

Khi x,<h, thi m, =1 -

2,73

+ Tinh d§ manh theo hai phuong : A = - = 13,54
i 0 7.0,288
C 100
Taco: —=—14 05 <—x <2 => bat thép theo chu vi.
cy 70 Cy

Chiéu dai tinh toan 1y bang 0,7H ddi v6i nha cao téng =0,7.3,9=2,73(m)
1

Xét d¢ Iéch tam theo phuong x:€,, = = Cx = .100 =4(cm)
1

Xet d 1éch tam theo phuong y: €4, = = = 70 2,8(cm)

Eb J_ 30000.(100.703)/12
Luc nén téi han: N,=2,5——-=2,5 S7a2 =2876(T)
O
A KA 1 1
H¢ s6 uén doc n = = 559 — 1,4
1 Ncr 2876

Momen sau khi nhan hé s uén doc M,; = N-My=1,4.32,9 = 47,7 (T.m)
My1=n,.My=1,4.28,2 = 40,7 (T.m)

M M 47,7 _ 40,7
XL YL — < = 0,47<0,58=> €, = €,,+0,2e,=2,8 + 0,2.2,8 =
Cx Cy 100 70

3,4(cm)

Tinh theo phuong Y

Khi e=e0/h0 = 0,1<0.3 tinh toan theo truong hop nén 1éch tam rat bé:

Hé s6 anh hudng cua do 1éch tam vye:
1 1

Y= Usoeie  @s—on@ion o1

Khi A < 14 13y ¢=1
Dién tich c6t thép doc Ast:
YeN_p, pp ~ 119.889

-—0,145.100.70

Ay = £ = —1 =10,3(cm2)

cip 2 Mx = 13,27(T.m) My= 38,7 (T..m) N =1164,1 (T) ting 1
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Tién hanh tinh toan theo truong hop dit ¢t thép ddi xtimg:

N 1164,1.103
+ Xy = = = 80,3(cm) > ho = 64(cm)
Rpb 145.100

+ X4c dinh hé s6 my;
0,6X1
ho

Khi x;<h, thi m, =1 -

Khi x;>h, thi my, = 0,4
Tinh momem twong duong: M=M1+moM5h/b =71,3 (T.m)
Do 1éch tam eq: eg=max(e,, M/N)=max(3,6 ; 0,06)

l 2,73
+ Tinh d6 manh theo hai phuong : A = = = = 13,54
l 0,7.0,288
C 100
Taco: ==—=1/4 0,5 S& <2 =>Dbat thép theo chu vi.
Cy 70 Cy

Chiéu dai tinh toan 1dy bang 0,7H ddi v6i nha cao ting = 0,7.3,9=2,73(m)

1 1

Xét do léch tam theo phuong x:e,, = 25 Cx = E.lOO =4(cm)

r A A A . — i — i o
Xeét do 1éch tam theo phuong y:€4, = 0y = 25.70 =2,8(cm)

Ep. 30000.(100.703)/12
Luc nén t6i han: No=2,5-22 = 2,5 ( _ )/ =2876(T)
13 273

A kK 1 1

H¢ s6 uén doc n = = TTerT = 1.7
e 2876

Momen sau khi nhan hé s6 uén doc M, = 1,.M, = 1,7. 13,27= 22,3 (T.m)
My; = 1,.My=1,7. 38,7 = 65 (T.m)

M M , 5
x1 o 2yt 223 65 0,223<0,92=> e, = €,+0,26x= 2,8 + 0,2.2,8 =
Cy Cy 100 70
3,4(cm)
Tinh theo phuong Y

Khi e=e0/h0 = 0,1<0.3 tinh todn theo truong hgp nén 1éch tam rat bé:

Hé s6 anh hudng cua do 1éch tam vye:

1 1
T 05—6)(2+8)  (05-0,1)(2+0,1) _ 1.19

SVTH: PO VAN GIAU_ XD1801D

59



TRUONG PAI HOC DAN LAP HAI PHONG

Khi A < 14 lay ¢=1
Dién tich cdt thép doc Ast:

']/ .
;—-N—Rbbh %_0,145.100.70
A= 2o _ =102,4(cm2)
Rgc—Rp 3,650—-0,145

cap 3 Mx =7,19(T.m) My=21(T..m) N =1168,1(T) tang 1
Tién hanh tinh toan theo truong hop dit ¢t thép ddi xtimg:

N 1168,1.103
+ X = = = 80,6(cm) > ho = 64(cm)
Rpb 145.100

+ Xéc dinh hé s6 my:
0,6X1
ho

Khi x;>h, thi m, = 0,4
Tinh momem tuong duong: M=M1-+myM;h/b = 38,7 (T.m)
Do 1éch tam ey: eg=max(e,, M/N)=max(3,6 ; 0,06)

Khi x;<h, thi m, =1 -

l 2,73
+ Tinh d6 manh theo hai phuong : A = = = = 13,54
i 0,7.0,288
C 100
Tachy: —==—=14 05< x <2 =>Dat thép theo chu vi.

Chiéu dai tinh toan 14y bang 0,7H ddi v6i nha cao tang = 0,7.3,9=2,73(m)

1 1

Xét do 1éch tam theo phuong x:e,, = = Cx = g.lOO =4(cm)

r A A A . — i —_— i p—
Xet dg l1éch tm theo phuong y:€4,y = Oy = 25.70 =2,8(cm)

Ep. 30000.(100.703)/12
Luc nén t6i han: Ng=2,5-22 = 2,5 ( _ )/ =2876(T)
13 273

A kK 1 1

H¢ s6 uén doc n = = TTesT — 1.7
1 N¢r 2876

Momen sau khi nhan hé s6 uén doc My, = n,.M,=1,7. 7,19 = 12,1(T.m)
My; =1,-My=1,7.21 = 353 (T.m)

M , 5,
T = e 0 22 20,12 057> €, = 8y 40,26, = 28 + 0,228 =

3,4(cm)
Tinh theo phuong Y
Khi e=e0/h0 = 0,1<0.3 tinh todn theo truong hgp nén 1éch tam rat bé:
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H¢ s6 anh hudéng cua do 1éch tam vye:
1 1

ve= (0,5—£)(2+¢) - (0,5-0,1)(2+0,1) =119

Khi A < 14 lay ¢=1
Dién tich c6t thép doc Ast:
YeN_gpph 11911681 . 4,45100.70

Ag= £ =—1 = 106,9(cm2)
Rsc—Rp 3,650—0,145

Chon Ast ¢ cap ndi1 lyc 3 c6 Ast max dé chon thép

Chon 22¢25 c6 A,=108 cm?

" Ag _ 108.100
Kiém tra:yu = bhso = ooga = 20> Hmin =0,2%

Tinh cot C399
cip 1 Mx =32,93(T.m) My= 28,2 (T..m) N =889 (T) ting 2
Tién hanh tinh toan theo truong hop dit cdt thép dbi ximg:
N _ 6541103

+ X, = Reb 14570 = 64,4(cm) > ho = 64(cm)

+ Xéc dinh hé s6 my;:
0,6.X'1
ho

Khi x;>h, thi m, = 0,4
Tinh momem tuong duong: M=M1-+myM;h/b = 49,9 (T.m)
Do 1éch tam eq: eg=max(e,, M/N)=max(3,4 ; 0,07)

Khi x;<h, thi m, =1 -

l 2,1
+ Tinh d6 manh theo hai phuong : A = == =104
i 0,7.0,288
C 70
Taco: = =—=1 0,5< L <2 =>Dbat thép theo chu vi.

Chiéu dai tinh toan 14y bang 0,7H d6i voi nha cao tang = 0,7.3 = 2,1(m)

1 1
Xét d¢ 1éch tam theo phuong x:€,, = = Cx = E.?O =2,8(cm)

1 1
Xét do 1éch tAm theo phuong y:e,,, = =6y = E'YO =2,8(cm)

Ejp. 30000.(70.703)/12
Luc nén to1 han: Ncr:Z,SIb;z] =25 (2102 )/ =3403(T)
0
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A kK 1 1
Hésouondoc n=—xF = —%z27=1.2

1 Ncr 3403
Momen sau khi nhan hé s6 uén doc My; = n,.M,=1,2. 18,95 = 23,5 (T.m)
My; =1,-My=1,2. 32,8 = 40,66 (T.m)

"2‘: < I‘g L= 22 < 2200 2 0,33<0,58=> €, = £, 40,26, = 2,8+ 0,2.28 =
3,4(cm)
Tinh theo phuong Y
Khi e=¢0/h0 = 0,1<0.3 tinh todn theo truong hop nén 1éch tam rat bé:
H¢ sb anh hudng cua do 1éch tam ye:
1 1

Y= szt - os—on@ion o
Khi A < 14 lay ¢=1
Dién tich c6t thép doc Ast:
YeN_pypn  L1965%L_4 4457070
Ay = £ =—1 : = 28,6(cm2)

Rgc—Rp 3,650—0,145

cap 2 Mx = 18,32(T.m) My= 33,2 (T..m) N =722,7 (T) ting 2
Tién hanh tinh toan theo truong hop dit ¢t thép ddi xtimg:

N 722,7.103
+ X = = =71,2(cm) > ho = 64(cm)
Rpb 145.70

+ X4c dinh hé s6 my;
0,6x1
ho

Khi x;>h, thi m, = 0,4
Tinh momem tuong duong: M=M1-+myM;h/b = 51,4 (T.m)
Do 1éch tam e(: eg=max(e,, M/N)=max(3,4 ; 0,07)
lo 2,1

Khi x,<h, thi m, =1 -

+ Tinh do manh theo hai phuong : A = — = =104
L 0,7.0,288
C 70 C
Taco: —=—=1 0,5<-= <2 =>Dit thép theo chu vi.
cy 70 Cy

Chiéu dai tinh toan ldy bang 0,7H ddi véi nha cao ting = 0,7.3 = 2,1(m)

1 1
56 = 52 70 =2,8(cm)

Xét do 1éch tam theo phuong x:e,, = -t
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1 1

Xet dg 1éch tm theo phuong y:€4,, = =6y = E.?O =2,8(cm)
Ep. 30000.(70.703)/12
Luc nén t61 han: Ncr=2,5L2] =25 ( 5 )/ =3403(T)
13 210
A A K 1 1
H¢ s6 uon doc n = = 7557 = 1,2
=N 3403

Momen sau khi nhan hé s6 uén doc M, = n,.M, = 1,2. 18,32 = 23,3 (T.m)
My; =1,.My=1,2.33,2 = 42,1 (T.m)

M
Do o2t = 223 221 )33<0,6=> €, = £,y+0,264.= 2,8 + 0,2.2,8 =
Ck ~ Cy 70 70

3,4(cm)
Tinh theo phuong Y
Khi e=e0/h0 = 0,1<0.3 tinh todn theo truong hop nén Iéch tam rat bé:

Hé s6 anh hudng cua do léch tam vye:
1 1

ve (0,5—¢)(2+¢) - (0,5-0,1)(2+0,1) =119

Khi A < 14 lay ¢=1
Dién tich c6t thép doc Ast:
yeN_Rbbh 1,19.722,7__0’145'70'70

Ay = £ = —1 = 48,5(cm2)
Rsc—Rp 3,650—0,145

cip 3 Mx =18,32(T.m) My= 33,2 (T..m) N =722,7 (T) tang 2
Tién hanh tinh toan theo truong hop dit cot thép ddi xtimg:
N 7227103

+X, = Rpb 14570 =71,2(cm) > ho = 64(cm)

+ X4c dinh hé sb6 my;
0,6x1
h’O

Khi x;>h, thi my, = 0,4
Tinh momem twong duong: M=M1+mgM5h/b = 51,4 (T.m)
Do l1éch tam eq: eg=max(e,, M/N)=max(3,4 ; 0,07)

Khi x;<h, thi m, =1 -

l 2,1
+ Tinh d6 manh theo hai phuong : A = == =10,4
i 070288
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C 70 C .
Taco: = =— =1 0,5<= <2=>Paitthép theo chu vi.
Cy 70 Cy

Chiéu dai tinh toan 1ay bang 0,7H ddi v6i nha cao tang = 0,7.3 = 2,1(m)

1 1
Xét dg 1éch tam theo phuong x: €,, = 25 Cx = E.?O =2,8(cm)
/4 A A PaY ° — i — i b
Xet dg 1éch tm theo phuong y:€4, = Oy = 25.70 =2,8(cm)
Ep. 30000.(70.703)/12
Luc nén téi han: NchZ,SLZJ =25 ( > )/ =3403(T)
13 210
A KK 1 1
H¢ s6 uon doc n = N = 7257 = 1,2
1 N¢r 3403

Momen sau khi nhan hé s6 uén doc M,; = n,.M, = 1,2. 18,32 = 23,3 (T.m)
My; =1,-My=1,2.33,2 = 42,1 (T.m)

"2‘: < Igl = 25 < T 20,33<0,6=> ¢, = £+0,26,= 2,8+ 0,228 =
3,4(cm)
Tinh theo phuong Y
Khi e=e0/h0 = 0,1<0.3 tinh toan theo truong hop nén I¢ch tam rat bé:
H¢ sb anh hudng cua do 1éch tam vye:
1 1
ve (0,5—€)(2+¢) B (0,5-0,1)(2+0,1) =119
Khi A < 14 lay ¢=1
Dién tich cdt thép doc Ast:
YeN_puph 1197227, 4457070

Ay = =—41 = 48,5(cm2)

Chon Ast ¢ cap n0i luc 3 c6 Ast max dé chon thép
Chon 10925 ¢6 A= 49,1 cm®

L Ag  49,1.100
Kiém tra: u = b’fo == = 1.09% > pnn =0,2%

b) Chon 3 ¢cot ¢ cap ndi luc max dé tinh thép bb tri tir ting 6 dén tang 10.
Tinh cgt C317
cip 1 Mx = 25,6(T.m) My= 6,3 (T.m) 9855 (T) tang 6
Tién hanh tinh toan theo truong hop dit cot thép ddi xtimg:
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N 985,5.103
+ X = = Cu 97,1(cm) > ho = 64(cm)
Rpb 145.100

+ Xéc dinh hé s6 my:
0,6x1
ho

Khi x;>h, thi my, = 0,4
Tinh momem twong duwong: M=M1+myMjh/b = 36,6 (T.m)
Do 1éch tam eq: eg=max(e,, M/N)=max(4,6 ; 0,03)

Khi x;<h, thi m, =1 -

l 2,1
+ Tinh d6 manh theo hai phuong : A = = = =104
4 0,7.0,288
C 100
Taco: ==—=14 05< 2.1 <2 =>Dat thép theo chu vi.

Chiéu dai tinh toan 14y bang 0,7H ddi véi nha cao ting = 0,7.3 = 2,1(m)

1 1

Xét do 1éch tam theo phuong x:e,, = = Cx = E.lOO = 4(cm)

e AA TANT 1A o = L. —1o_
Xet dg 1éch tim theo phuong y:€4,, = = Cy = 25.70 =2,8(cm)

Ep. 30000.(100.703)/12
Lue nén (61 han: Ny=2,522L = 2 520000 (100700)/12 _ yo 7y
13 210

A A A 1 1

Heé souondoc n=—xF = —og:5=13
1 Ncr 4861
Momen sau khi nhan hé s uén doc M, = Mx-My=1,3.25,6 = 32,1 (T.m)
My1=n,My=13.6,3 = 7,9 (T.m)

Xét
My _ My:s 321 79

> > — =0,32>0,11=> ¢, = e10,2e,y =4 + 0,2.2,8 = 4,6
Cx Cy 100 ~ 70
(cm)
Tinh theo phuong X

Khi e=¢0/h0 = 0,05<0.3 tinh toan theo trudng hop nén léch tAm rit bé:
H¢ sb anh hudng cua do 1éch tam ye:
1 1
Ve 05—6)(2+8) _ (0,5-0,05)(2+0,05) _ 1,08
Khi A < 14 lay ¢=1

Dién tich cét thép doc Ast:

Y
el-Rpbh 22225 0,145100.70
Ai= —5 = =14,1(cm2)
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cap 2 Mx = 20,32(T.m) My= 16,6 (T..m) N =979,7 (T) ting 6
Tién hanh tinh toan theo trudng hop dat cbt thép d6i ximg:

3
+ X = N 27107 67,6(cm) > ho = 64(cm)
Rpb 145.100

+ X4c dinh hé s6 my;
0,6x1
ho
Khi x;>h, thi my, = 0,4
Tinh momem tuong duwong: M=M1+myM,h/b = 28 (T.m)
Do 1éch tam eq: eg=max(e,, M/N)=max(3,6 ; 0,02)
lo 21

Khi x;<h, thi m, =1 -

+ Tinh d§ manh theo hai phuong : A = — = =10,4
i 07.0.288
C 100 C
Taco: = =—=14 05<-2%<2=>Pit thép theo chu vi.
Cy 70 Cy

Chiéu dai tinh toan 14y bang 0,7H ddi v6i nha cao ting = 0,7.3 = 2,1(m)

1 1
Xét do léch tam theo phuong x:e,, = 25 Cx = E.lOO =4 (cm)
1 1
Xet dg 1éch tim theo phuong y:€4,, = =6y = E.?O =2,8 (cm)

) Eyp. 30000.(100.703)/12
Luc nén t6i han: Ny=2,5-22 = 2,5 ( _ 12 _ 4861 (T)
13 210
A KK 1 1
H¢ s6 uon doc n = N~ = —o7957 = 1,2
1 N¢r 4861

Momen sau khi nhan hé s6 uén doc M, = 1,.M, = 1,2. 20,32 = 25,5 (T.m)
My; = 1,.My=1,2. 16,6 = 20,8 (T.m)

Xét
M 5,5 ,

Do o 21 = 20 o B8 () 255<0,29=> e, = £,,+0,265= 2,8 + 0,2.2,8 = 3,6

Cx  Cy 100 70

(cm)

Tinh theo phuong Y

Khi e=¢0/h0 = 0,05<0.3 tinh toan theo trudng hop nén léch tam rat bé:
Hé s6 anh huong ctua do 1é€ch tam ye:

1 1
T (05-8)(2+8) _ (0,5-0,05)(2+0,05)
Khi A < 14 lay @=1

ye 1,08
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Dién tich c6t thép doc Ast:

’y .
;'éV—Rbbh M—o,ms.wo.m
A, = — = 16,8 (cm2)
Rsc—Rp 3,650—0,145

cip 3 Mx =25,6(T.m) My=6,3 (T.m) 985,5 (T) tang 6
Tién hanh tinh toan theo trudng hop dit cdt thép dbi ximg:
N _ 9855.10°

+ Xy = Reb 145100 =97,1(cm) > ho = 64(cm)

+ X4c dinh hé s6 my;
0,6x1
hO

Khi x;>h, thi m, = 0,4
Tinh momem tuong duong: M=M1+myM;h/b = 36,6 (T.m)
Do 1éch tam e(: eg=max(e,, M/N)=max(4,6 ; 0,03)

Khi x;<h, thi m, =1 -

2,1

l
+ Tinh d6 manh theo hai phuong : A = == =10,4
i 0,7.0,288
C 100 C
Taco: —=——=14 0,5<-= <2=>Pitthép theo chu vi.
cy 70 Cy

Chiéu dai tinh toan ldy bang 0,7H ddi v6i nha cao tang = 0,7.3 = 2,1(m)

1 1

Xét d¢ 1éch tam theo phuong x:€,, = = Cx = E.lOO =4(cm)

e AR A 1A o = L. 1o
Xeét do 1éch tAm theo phuong y:e,,, = =y = 25.70 =2,8(cm)

Ep. 30000.(100.703)/12
Luc nén t6i han: No=2,5-22 = 2,5 ( . 12 _ 4g61 (T)
13 210

A kA 1 1

Hé¢souondoc n=—F = —5gz5=1.3
1 N¢r 4861

Momen sau khi nhan hé s uén doc M, = Mx-Myx=1,3. 25,6 = 32,1 (T.m)
My =n,.My=1,3.6,3 = 7,9 (T.m)

M M 32,1 7,9
Ao 2=t > 2 2(,32>0,11=> €, = €,+0,2e,, =4+ 0,2.2,8 = 4,6
Cx Cy 100 ~ 70

(cm)
Tinh theo phuong X
Khi e=¢0/h0 = 0,05<0.3 tinh toan theo trudng hop nén léch tAm rat bé:

Hé sd anh huong cia do 1&ch tam ye:
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o= ——— = ! = 1,08
(0,5—€)(2+€) _ (0,5—0,05)(2+0,05)

Khi A < 14 13y ¢=1
Dién tich c6t thép doc Ast:
YeN_p,pn  LOB9BSS._ 414510070

Ay =22 = —1 = 14,1(cm2)
Rgc—Rp 3,650—0,145

Do ham lugng thép nho va khong duge cit qua 50% dién tich cot thép trén mot

mit cit vi vay ta chon dién tich cbt thép béng 50% cua cot tﬁng 1
Ay =0,5.117.78 = 58,89(cm2)

Chon 12425 ¢6 A= 58,9 cm®

" As  58,9.100
Kiém tra: u = bhso = oo =09%> iy = 0,2%

Tinh cot C318
cap 1 Mx =25,17(T.m) My= 33,5 (T.m) 803,7 (T) t?mg 6
Tién hanh tinh toan theo truong hop dit ¢t thép ddi xtimg:
N _ 803,7.103

+ X :Rbb = Tiso0 61,6(cm) < ho = 64(cm)

+ X4c dinh hé s6 my;
0,6.X1
hO

Khi x;<h, thi m, =1 -

Khi x;>h, thi m, = 0,4
Tinh momem twong duong: M=M1+mgM5h/b =51,1 (T.m)
Do 1éch tam eq: eg=max(e,, M/N)=max(3,52 ; 0,06)

l 2,1
+ Tinh d6 manh theo hai phuong : A = == =10,4
i 0,7.0,288
C
Taco: Z=2= 1,28 0,5 <-* <2 =>DPit thép theo chu vi.
Cy 70 Cy

Chiéu dai tinh toan 1dy bang 0,7H ddi v6i nha cao ting =0,7.3 = 2,1(m)

1 1

Xét do 1éch tam theo phuong x:€,, = 56 = E.QO = 3,6(cm)
1 1

Xeét d6 lech tim theo phuong y:€4, = =6 = E.?O =2,8(cm)

L 4 Ep.] 30000.(90.703)/12
Luc nén t61 han: Ncr:2,5lb;2 =25 (2102 )
0

= 4375 (T)

SVTH: PO VAN GIAU_ XD1801D

68



TRUONG PAI HOC DAN LAP HAI PHONG

A KK 1 1
H¢ s6 uon doc n = N~ = —so37 - 1,2

1 Ncr 4375
Momen sau khi nhan hé s6 uén doc My; = n,.My=1,2.25,17 = 30,2 (T.m)
M,; =1,.M,=1,2.33,5 = 40,2 (T.m)

M M 30,2 40,2
X1 < - = < 70 = 0,33<O,57:> Ea = eay+012eax = 218 + 0123’6 = 3’52

(cm)
Tinh theo phuong Y
Khi e=¢0/h0 = 0,10<0.3 tinh toan theo trudng hop nén léch tAm rit bé:
H¢ sb anh hudng cua do 1éch tam ye:
1 1

Y= szt - os—on@ion o
Khi A < 14 lay ¢=1
Dién tich c6t thép doc Ast:
YeN_pypn 1198937 4 44510070
Ay = 2 =—1 : =12 (cm2)

Rsc—Rp 3,650—0,145
cip 2 Mx =5(T.m) My= 355 (T..m) N =765,5 (T) tang 6
Tién hanh tinh toan theo trudong hop dat cét thép d6i ximg:
N _ 765.10°

+ X, = Reb . 145.90 =58,7(cm) < ho = 64(cm)

+ Xéc dinh hé s6 my;
0,6x1
ho
Khi x;>h, thi m, = 0,4
Tinh momem twong duwong: M=M1+myMjh/b = 45,2 (T.m)
Do 1éch tam eq: eg=max(e,, M/N)=max(3,52 ; 0,05)
l 2,1

Khi x;<h, thi m, =1 -

+ Tinh d§ manh theo hai phuong : A = — = =10,4
L 0,7.0,288
C 90 C
Taco: —==-—=128 0,5<-= <2=>Pit thép theo chu wvi.
Cy 70 Cy

Chiéu dai tinh toan 1dy bang 0,7H ddi v6i nha cao tang =0,7.3 = 2,1(m)

1 1
Cy = E.9O = 3,6(cm)

Xét do 1éch tam theo phuong x:e,, = py=
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1 1
Xet dg 1éch tm theo phuong y:€4,, = =6y = E.?O =2,8(cm)

, Ep. 30000.(90.703)/12
Luc nén t6i han: Ng=2,5-22 = 2,5 ( : 2 _ 4375(T)
12 210
A LK 1 1
Hésbuondoc n=—F = —Fgz=1.2
1 Ncr 4375

Momen sau khi nhan hé sé uén doc My, = Mx-My=1,2.5= 6 (T.m)
My1=n,.My=1,2.355 = 43 (T.m)

Xét
M
B e 2022 22 2 0,06<0,6=> e, = €,,+0,265=2,8 + 0,2.3,6 = 3,52 (cm)
Ce ~ Cy 90 70
Tinh theo phuong Y

Khi e=¢0/h0 = 0,09<0.3 tinh toan theo trudng hop nén léch tAm rat bé:
Hé sb anh hudng cua do 1éch tam ye:
1 1

ves (0,5-¢&)(2+¢) - (0,5—0,09)(2+0,09) =116
Khi A < 14 lay ¢=1
Dién tich cét thép doc Ast:
YeN_p,ph  L167655 414510070
Ay = 2£ =—1 = 0,4 (cm2)
Rsc—Rp 3,650—0,145

cap 3 Mx =25,17(T.m) My= 33,5 (T.m) 803,7 (T) tang 6
Tién hanh tinh toan theo truong hop dit ¢t thép ddi xtmg:

N 803,7.103
+X,=—= = 61,6(cm) < ho = 64(cm)
Rpb  145.90

+ Xéc dinh hé s6 my;
0,6x1
ho

Khi x;>h, thi my, = 0,4
Tinh momem tuong duwong: M=M1+myM;h/b = 51,1 (T.m)
Do 1éch tam eq: eg=max(e,, M/N)=max(3,52 ; 0,06)

Khi x;<h, thi m, =1 -

l 2,1
+ Tinh d6 manh theo hai phuong : A = = = =104
L 0,7.0,288
C 90 C
Taco: —==-—=1,28 0,5<-= <2=>Pijt thép theo chu wvi.
Cy 70 Cy

Chiéu dai tinh toan 14y bang 0,7H d6i voi nha cao tang = 0,7.3 = 2,1(m)
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1 1
Xét do 1éch tam theo phuong x:e,, = 5 Cx = £.9O = 3,6(cm)
4 A ~ A . — i - i -_
Xét do 1éch tAm theo phuong y:e,,, = 52 Cy 25.70 =2,8(cm)
Ep. 30000.(90.703)/12
Luc nén t6i han: Ng=2,5-22 = 2,5 ( . 2 _ 4375(T)
13 210
14 14 1 1
H¢ s6 uon doc n = N~ = —so37 - 1,2
1 Ncr 4375

Momen sau khi nhan hé s6 uén doc M, = 1,.M, = 1,2.25,17 = 30,2 (T.m)
My; =1,.My=1,2.33,5 = 40,2 (T.m)

Xét

M M 30,2 _ 40,2
XL Y1 < =0,33<0,57=> €, = €,,+0,2,=2,8 + 0,2.3,6 = 3,52
Cx Cy 90 70

(cm)

Tinh theo phuong Y

Khi e=e0/h0 = 0,10<0.3 tinh toan theo trudng hop nén léch tam rat bé:
Hé s6 anh huong cua do 1éch tam ve:
1 1
ve = = =1,19
(0,5-€)(2+€) _ (0,5-0,1)(2+0,1)
Khi A < 14 13y ¢=1

Dién tich cbt thép doc Ast:

’y .
(Z.év_Rbbh w—oms.wo.m
Ast = = =12 (sz)
Rsc—Rp 3,650—0,145

Do ham lugng thép nho va khong duge cit qua 50% dién tich cot thép trén mot
mit cit vi vay ta chon dién tich cbt thép béng 50% cua cot tﬁng 1
A =0,5.108 = 54(cm2)

Chon 12425 ¢6 A= 58,9 cm®

.2 A 58,9.100
Kiém tra:u = bhso ==y = L02%> ppip =0,2%

Tinh cot C399
cip 1 Mx =12,56(T.m) My= 13,5 (T.m) 445 (T) ting 6
Tién hanh tinh toan theo truong hop dit cdt thép d6i ximg:
N 4465103

+ X = Rpb . 145.70 = 43,8(cm) < ho = 54(cm)

+ Xac dinh hé s6 mg:
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0,6x1
ho

Khi x;>h, thi m, = 0,4
Tinh momem tuong duong: M=M1+myM;h/b = 24 (T.m)
Do 1éch tam e eg=max(e,, M/N)=max(3 ; 0,05)

Khi x,<h, thi m, =1 -

l 2,1
+ Tinh d6 manh theo hai phuong : A = == =104
i 07.0.288
C 70 C
Taco: == =—=1,16 0,5<-= <2=>Pit thép theo chu vi.
Cy 60 Cy

Chiéu dai tinh toan 1y bang 0,7H ddi v6i nha cao tang = 0,7.3 = 2,1(m)

1 1
Xét d¢ Iéch tam theo phuong x:€,, = = Cx = E.?O =2,8(cm)
J4 A n A . — i _— i =
Xet d 1éch tam theo phuong y: €4, = s Cy = 25.60 =2,4(cm)
Ep. 30000.(70.703)/12
Luc nén (61 han:No=2,502L = ,52000070700)/12 _ 51 45
13 210
A KA 1 1
H¢ s6 uén doc n = = == = 1,3
1 N¢r 2143

Momen sau khi nhan hé s uén doc M,; = M-Myx=1,3.12,56 = 15,9 (T.m)

M,1=n,.-My=1,3.13,5 = 17 (T.m)

Xét
M M 15,9 _ 17
XL Y1 < — =0,22<0,28=> €, = €,4+0,2e,x =2,4 + 0,2.2,8 = 3 (cm)
Cx Cy 70 60
Tinh theo phuong Y

Khi e=e0/h0 = 0,10<0.3 tinh toan theo truong hop nén léch tim rat bé:
Hé s anh hudng cua do 1éch tam vye:
1 1

Y= osn@re  0s-on@ron LY
Khi A < 14 lay @=1
Dién tich c6t thép doc Ast:
YeN_puph 119445 4 445100.70
Ay = 2 = —1 ' = -22,7 (cm2)

Rsc—Rp 3,650—0,145

cip 2 Mx =9,24(T.m) My= 16,8 (T.m) N =542,5 (T) tang 6
Tién hanh tinh toan theo truong hop dit cot thép ddi xtimg:
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N 542,5.103
+ X = = =53,4(cm) < ho = 54(cm)
Rpb 145.70

+ Xéc dinh hé s6 my:
0,6x1
ho

Khi x;>h, thi my, = 0,4
Tinh momem twong duwong: M=M1+myMjh/b = 36,1 (T.m)
Do 1éch tam eq: eg=max(e,, M/N)=max(3 ; 0,05)

Khi x;<h, thi m, =1 -

l 2,1
+ Tinh d6 manh theo hai phuong : A = = = =104
4 0,7.0,288
C 70 C
Taco: —==—=1,16 05<-% <2=>Pit thép theo chu vi.
Cy 60 Cy

Chiéu dai tinh toan 14y bang 0,7H ddi véi nha cao ting = 0,7.3 = 2,1(m)

1 1

Xét do Iéch tam theo phuong x:€,, = = Cx = E.?O =2,8(cm)

r A A A . — i — i -
Xeét do léch tAm theo phuong y:e,,, = =0y = 25.60 =2,4(cm)

Ep. 30000.(70.703)/12
Ly nén toi han: N=2,522L = 2 5322004 4 V12 _ 51 43T)
13 210

A KA 1 1

H¢ s6 uén doc n = v = —szs- 1.3
1 N¢r 2143

Momen sau khi nhan hé s uén doc M, = Mx-Myx=1,3.9,24 = 12,4 (T.m)
My1=n,.My=1,3.23,7 = 31,8 (T.m)

Xét

M M 12,4 _ 31,8
XL Y1 < =0,17<0,53=> €, = €,,+0,2e,=2,4 + 0,2.2,8 = 3
Cx Cy 70 60

(cm)

Tinh theo phuong Y

Khi e=¢0/h0 = 0,12<0.3 tinh toan theo trudng hop nén léch tam rét bé:

Hé s6 anh hudng cua do 1éch tm ye:

1 1
(0,5—¢€)(2+¢) - (0,5-0,12)(2+0,12) B
Khi A < 14 13y ¢=1
Dién tich cdt thép doc Ast:
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YeN_pypn 128425 4 14510070
Ay = 5 = —1 =19,7 (cm2)
Rgc—Rp 3,650—0,145
cip 3 Mx = 9,24(T.m) My= 16,8 (T.m) N =542,5 (T) ting 6

Tién hanh tinh toan theo truong hop dit cdt thép dbi ximg:

N 542,5.103
+ X = = =53,4(cm) < ho = 54(cm)
Rpb 145.70

+ Xac dinh hé s6 mg;
0,6X1
ho

Khi x;<h, thi m, =1 -

Khi x;>h, thi my, = 0,4
Tinh momem twong duwong: M=M1+myM;h/b = 36,1 (T.m)
Do 1éch tam e eg=max(e,, M/N)=max(3 ; 0,05)

l 2,1
+ Tinh dd manh theo hai phuong : A = = = =104
i 07.0,288
C 70 C
Taco: —==—=1,16 0,5<-=% <2=>Pit thép theo chu wvi.
Cy 60 Cy

Chiéu dai tinh toan 14y bang 0,7H ddi véi nha cao ting =0,7.3 = 2,1(m)

1 1

Xét do léch tam theo phuong x:e,, = 25 Cx = E.?O =2,8(cm)
1 1

Xét do 1éch tam theo phuong y:€,,, = =6y = E'GO =2,4(cm)

Ep.J _ -30000.(70.703)/12

Luc nén td1 han: Ncr=2,5? 2,5 102 = 2143(T)
A A K 1 1
Hésbuondoc n=—x = —=<3z=1.3
=N 2143

Momen sau khi nhan hé s6 uén doc My, = 1,.M, = 1,3.9,24 = 12,4 (T.m)
My, =1,.My=1,3.23,7 = 31,8 (T.m)

M
T o = 2R 020 2 0,17<0,53=> €, = £y 40,28, = 24 +0,228 =3

(cm)
Tinh theo phuong Y
Khi e=e0/h0 = 0,12<0.3 tinh toan theo trudng hgp nén 1éch tdm rat bé:

Hé s6 anh huong cua do léch tam ve:
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1 1
(0,5-£)(2+€)  (0,5-0,12)(2+0,12)
Khi A < 14 13y ¢=1
Dién tich c6t thép doc Ast:
el pybh 1234250 145100.70
Ay = = =19,7 (cm2)
Rgc—Rp 3,650—0,145

Chon 6¢25 ¢6 A= 29,45 cm®

Y=

As _ 29,45.100
bhy  60.64

Kiém tra:y = =0,7%> Umin =0,2%

c) Cac cot 6 cac tﬁng con lai do lyc nhé ta chon theo ciu tao

Chuong 4 TINH TOAN THEP SAN

1. Co s0 tinh toan
Céc 6 san lam viéc, hanh lang, kho ...thi tinh theo so d6 khép déo cho kinh té,
riéng cac 6 san khu vé sinh, mai( néu co) thi ta phai tinh theo so do dan hoi vi
& nhitng khu vuc san nay khong duoc phép xuat hién vét nat dé dam bao tinh
chbng tham cho san.
Céc 6 ban lién két ngam v&i dam.
Duya vao kich thuéc cac canh caa ban san trén mat bang két cu ta phan cac 6
san ra lam 2 loai:

14 A \ 14 /( 14 | A hY hY A A
- Cac 6 san ¢o ty S0 cac canh -2 <2 = O san lam viéc theo 2 phuong (Thudc
1

loai ban ké 4 canh).

14 ~ \ /4 9. /: 14 I A \ hY A ~
- Cac 0 san c6 ty so cac canh |—222 = O san lam vi¢c theo mot phuong
1

(Thuoc loai ban loai dam).
*Vat liéu dung:
- Bétong B25 c6: Cudng d6 chiu nén Ry, = 145 kG/cm®
Cuong do chiu kéo Ry = 1,05 kG/cm?
- Cét thép d > 10 nhém A, : Rs = 2800 kG/cm?, Rsw = 2250 kG/cm?
* Chon chiéu day ban san: Chiéu day ban san chon phai thoa mén cac yéu cau

Sau.
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- Phai dam bao d6 cting dé san khong bi bién dang dudi tic dung cia tai trong

ngang va dam bao do vong khong vong qué do cho phép.

- Phéai dam bao yéu cau chiu luc.

Nhu & chuong trude ta da tinh chon chiéu day ban san 1a hy=18cm

Dung phan mém safe dé tim ra gia tri momen dé tinh thép san. Ta cit
dai ban B = 1m cat theo ca hai phuong X, Y tai cic 6 san nguy hiém;

Tai trong dugc xuét tr ETABS sang SAFE dé tinh;
Cit dai ban theo phuong Y dit 1a CSB;
Cat dai ban theo phuong X dat 1a CSA;

Tai mdi dai ban ta chon hai gia tri momen 4m va momen duong dé

tinh todn cbt thép ban san.

2. Tinh toan momen san

a) Mit bang tang dién hinh
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Hinh 17: Mt bang cét dai ban theo phuong x

e +
i
(-
I TE -

Hinh 18: Mat bang cit dai ban theo phuong y
c) Tinh toan san

- Tinh toan 6 san phong S1

Tur két qua tinh toan bang phan mém safe ta co:

+ Momen max dai ban CSAS5 tai goi Mpyin= -0,026(T.m) va M s =

1,426(T.m)

+ Momen max dai ban CSB3 tai i Mmin= -3,56(T.m) va Max =

1,716(T.m)
- hgo/hs = 60/18 = 3,3 >3 va hgy/hs 60/18 =3,3 => ban lién két ngam 4 canh
- kich thudc ban san S; 1a 8600/5000 = 1,72<2

=> ban lam viéc 2 phuong
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Str dung bé tong cip do bén B25 cb:
R, = 14,5 kg/cm?
Str dung thép doc nhom AlI ¢o:
R; = Ry, = 2800kg/cm?
Tra bang Phu Luc E (TCVN 356:2005) ta c6:
Er=0,595; 0 =0,4181
Tinh c6t thép: tir M, gia thiéta= 2cm, ho=h —a = 18-2 = 16(cm), b = 100
M ERpbh,

1&=1-vV1—-2am; As=——

Rp.b.h Rg

Tinh : o=

Két qua tinh dugc tom tat trong bang sau:

Tiét M A As
1€ 1 S |2
h chon
dién T.m ° %m : cm? (chon) %
o a A
nhip L; 1,426 16 0.038 0.038 3,1 10 200 3,93 0.177

nhipL, 1,716 16  0.0454 0.045 3,85 10 200 3,93 0.177

g6il; 0,026 16  0.0007 0.0007 0,06 Céu tao 0,05

gdi L, 3,56 16 0.094 0.094 82 8 80 905 0,51

Bang 21: Két qua tinh toan thép san
Tinh toan 6 san phong S2
Tur két qua tinh toan bang phan mém safe ta co:
+ Momen max dai ban CSA9 tai g6i Muyin= -2,18(T.m) va Myay =
1,799(T.m)
+ Momen max dai ban CSB2 tai gdi Mpin= -1,728(T.m) va Mpay =
1,589(T.m)
- hge/hs = 60/18 = 3,3 >3 va hgy/hs 60/18 =3,3 => ban lién két ngam 4 canh
- kich thudc ban san S; 1a 8300/4800 = 1,73<2
=> ban lam viéc 2 phuong
Str dung bé tong cap do bén B25 co:
R, = 14,5 kg/cm?
Str dung thép doc nhom All co:
R, = Ry, = 2800kg/cm?
Tra bang Phu Luc E (TCVN 356:2005) ta co:
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— (2 R ™ 0,595, OoR = 0,4181
Tinh c6t thép: tir M, gia thiéta= 2cm, ho=h —a = 18-2 = 16(cm), b = 100

M_ . . Ac = Rbbho
Rb.b.hg'é_l Vv1—2am; As= Re

Tinh : o=

Két qua tinh dugc tom tat trong bang sau:

Tiét M A As
i€ 1 S Q
h a chon
dién T.m ° " : cm? (chon) %
o a A

nhip L, 1,799 16 0.047 0.047 4,04 10 140 5,05 0,31

nhipL, 1,589 16 0.04 0.04 3,56 10 160 4,71 0,25

g6i Ly 2,18 16 0.057 0.057 4,93 10 200 3,93 0,24

gdi L, 1,728 16 0,045 0.045 3,87 10 200 3,93 0,22

Bang 22: Két qua tinh toan thép san

Tinh toan thang

Chwong 5 TINH CAU THANG BOQ TU TANG 5 PEN TANG 6
Truc: X1,X2-Y3,Y4
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—1 - Y2
\ ﬂ[ B
2120 2/4 P80 80 PR8(Q 1@9‘ 1%80 20
~
27180 L #2550
] ] g
20 4 060 3080 1480 ’
\
P80 280 \/ 1680
' Y1
5000 1500 ¥D D
500 5000 1700
7000
X1 I‘ X2 I‘
Hinh 19: M3t bang két ciu cau thang
o Hé sb
L g Chiétu T.L T.T T.T
STT  Thanh phan cau tao . . . vuot )
day  riéng t/chuan - t/toan
tai

cm  Kg/m3 Kg/m2 Kg/m2

1 Cau thang bod 2948
Mat bac 6p da

_ 20 1.800 36 1.1 39,6

Granito

Lép vira trat + 16t 30 1.800 o4 1.3 70,2

Mait bac xay gach 150 1.600 240 1.1 132

San BTCT 12 2.400 37.5 1.1 33

Lan can 20

Bang 23: Tinh tai tac dung 1én ban thang
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\ He¢
- Chidu| TL | TT | ~ 0| TT
STT Thanh phan cau tao i , vuot
day  riéng t/chuan » t/toan
tai
cm  Kg/m3 Kg/m2 Kg/m2
1 Chiéu nghi 142,8
Mit bac ép da
_ 20 1.800 36 1.1 39,6
Granito
Lé&p vira trat + 16t 30 1.800 54 1.3 70,2
San BTCT 13 2.400 37.5 1.1 33

Bang 24: Tinh tai tac dung 1én chiéu nghi

1. Tinh to4n ban chiéu nghi

Kich thudc 4220x2106
a) So dé tinh :

Hai canh c6 ti 1 4220/2106 = 2,01 >2 nén c6 thé xem béan 1am viéc theo

mot phuong (loai dam)

Ciat mot dai ban rong 100 cm theo phuong canh ngan. Tinh theo so d6

dam don gian chiu tai phan bé déu. Nhip tinh toan: | = 4220
b) Xac dinh noi luc
Tai trong : + Tinh tai: 142,8(Kg/m?)
+ Hoat tai: 300.1,2 = 360 kG/m’
Tai trong toan phan : q = 142,84+360 = 502,8 (Kg/m°)
Vi ban rong 1m => q=502,8.1 =502,8 (Kg/m)

M6 men 16n nhét giira nhip M = q1%/8 = 502,8 . 4,22%/8 = 1119,2 (Kg.m)

c) Tinh thép:
Str dung bé tong cap do bén B25 co:
R, = 14,5 kg/cm?®
Str dung thép doc nhom AlI ¢o:
R; = Ry = 2800kg/cm?
Tra bang Phu Luc E (TCVN 356:2005) ta co:
&r=0,595; 05 = 0,4181
Gia thiét chiéu day |I6p bdovéa =2 cm

ho=12-2 =10cm
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M 111920
n R,bh,? ~ 145x100x102 0,077 < ag =0.4181

_ ERpbh, _ 0,077.145.100.10

E&=1-v1—2am=1-+/1-2.0,077=0,077 ; As = =

Rs 3650
= 3,06(cm2)
n=-5100 =—2° 100 = 0.36%
b.h, 100x10

thép phan b6 chon 4$10a250 c6 A, = 3,14 cm®

2. Tinh toan ban thang

Bén thang khong c6 limong kich thude 205 x 290 cm

a) So db tinh:
Q= 294,8{KG/M2)

1500

18t

Q= 260,29(KG/M2)

2800

A |

Hinh 20: So d6 tinh ban thang

Chiéu day ban chon: hy, = 12cm.
Do khéng c6 cbn thang, cit mot dai ban réng 100cm theo phuong canh
dai.
Ban 1am viéc nhu mot ddm nghiéng don gian chiu tai phan bd déu.
Nhip tinh toan: 1 = 280 cm
b) Xac dinh noi luc:
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- Tai trong: + Tinh tai: g = 260,29 (Kg/m°)
+ Hoat tai: p=300.1,2 = 360 (Kg/m?)
Do d6: q=260,29+360 = 620,39 (Kg/m°)
Véi ban rong 1m => q = 620,39 *1 = 620,39 (Kg/m)

, 12 620,39.2,82
M6 men 16n nhat gitra nhip M = % = # = 607,98 kG.m

c) Tinh thép:
Gia thiét chiéu day 16p bao vé a = 2 cm;
h,=13-2=11cm
M _ 607,98
“n ~ Rbh,Z ~145x100x112

=0,03 < «, =0.4181

Rybh 0,03.145.100.11
t=1-vI—Zam = 1-vI=2.0,03= 0,03 ; As = =bPlo _ =

Rs 3650
1,3(cm2)
A )
w=-5 100 =—22— 100 = 0,18%
b.h, 100x11

thép phan b6 chon 4$8a250 co A, = 2,01 cm®
Chd ban gbi 1én dam thang dat thép mii cdu tao $8a200 ¢ F, = 2,5cm’
Theo phwong canh ngén, dit cdt thép theo cau tao $8a200. F, = 2,5 cm?

3. Tinh toan dam chiéu nghi 1

a) So d6 tinh: ddm don gian chiju tai phan b déu
Q= 1191, 9(KG/M2)

EERERRRRERRE

| 4220 |

Hinh 21: so d6 tinh dam chiéu nghi
Kich thudc dam: bxh = 220x350
b) Xac dinh noi luc:

- Téi trong tac dung :
+ Trong luong ban than : 1.1 x 0.22 x 0.35 x 2500 = 211,75 (Kg/m)
+ Ttr chiéu nghi truyén vao: 0.5 x 502,8 = 251,4 (Kg/m)
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+ Tur cac ban thang truyén vao: (0,5 x 260,29 x 2,8).2 = 728,8
(Kg/m)
Vay tai phan bd: q=211,75+251,4+728.8 = 1191,9 (Kg/m)
M6 men 16n nhét xuét hién & giita nhip :
Mmax = ql°/8 = 1191,9x4,22°%/8 = 2653,36 (Kg/m)
¢) Tinh thép: gia thiét a=4 cm thih, =35 -4 =31 cm
M 265336

-Cétdoc:a, = =———— =0,08< az =0.4181

R,bh?> 145x22x312

ERpbh, _ 0,08.145.22.31 _

E=1 - 2am =1-+/1-2.0,08=0,08 ; As = P e
2,1(cm2)
Chon 2d14 c6 As = 3,08 (cm2)
0= bho 100 = 208 100 = 0,45%
- Cot dai -
+ Luyc cit 16n nhat : Qmax = ql/2=1191,9x4,22/2 =2514,9 kG
+ Kiém tra diéu kién han ché : Qmax < Kk, Rybh,

Qmax =2514,9 kG < k,R,bh, = 0.35 x 145 x 22 x 31= 34611
kG

Thoa mén diéu kién tranh pha hoai bé tong do tmg suat chinh gitta
cac vét nirt nghiéng.

+ Diéu kién tinh toan: Q < k;Rbh,

kiRkbh, = 0.6 x 9 x 22 x 31 = 4320 kG < Qs = 14183 kG

=> phai tinh toan cdt dai

Gia thiét dung thép ¢8 (fd=0,503 cm2), n=2

- Khoang céch giita cac cdt dai theo tinh toan:

8.R bh2 8.9.22.317
0 = 2850.2.0,503. :
514,9

u =Ry, .n.f. =57(cm)

- Khoang cach gitra cac cot dai 16n nhat:

_ L5Rebhg _ 1,59.2231
u
max Q 2514,9

=113 cm

- Khoang céach gitra cac cot dai phai thoa man diéu kién:
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Unax=20,1cm

u<{2=2E-12em
303
u;=22,lcm

- Vay chon thép dai 1a ¢8 a120
4. Tinh toan dam chiéu téi

a) So dd tinh : nhu dam chiéu nghi 1

Kich thuéc tiét dién dAm bxh =22x35 cm

b) Céu tao tuong tu dAm chiéu nghi
Chuong 6 TINH TOAN MONG
- Dé chon duogc kich thudc coc va chiéu sau dat miii coc hop 1y ta can dua ra
nhiéu phuong an kich thudc khac nhau dé so sanh lya chon. O day so bo ta
chon kich thudc coc ¢6 duong kinh D = 1m.
- - Mili coc cam vao 1p 6A 1a 16p sét bot mot doan 1,4m - Chidu sau cam
miii coc la L=2,3+2+8,1+24,1+4,3+7,8+1,4 = 50(m)

1. Strc chiu tai coc:

a. Suc chiu tai coc theo SPT
S6 liéu chung cua cong trinh va nén dat tai vi tri dat cong trinh nhu sau:
Coc loai 1: Coc khoan nhdi bé tong ¢t thép dudng kinh D1000mm
Do sau dau coc -6m
H& khoan khao sat: LS khoan LKO1 sé liéu dia chat tong hop nhu sau:

Chiéu Ch‘iéu N e Dung Goéc Mb
Lop o sau day Chi so X by trong ma  dun
gt PN 4y p SPT Y et t sat | dn
l6p  dit dinh nhién trong  hoi
No z li N C IL y b E
m m bta T/m2 T/m3 3 T/m2

Patlap 230 230 0.00 0.00 1.00 0.00

2 Catmin 430 200 000 0.00 1.00 30.20
6.33 2.03 3.00 1.07 1.00 1.79 16.60 222.0
3  Bunsét 835 203 300 107 100 1.79 16.60 222.0
10.38 2.03 3.00 1.07 1.00 179 16.60 222.0
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Chiéu Chiéu . Dung Goéc Mb
. . uc
Lop o sau day Chi so . b0 trong ma  dun
. Loai dat két
dat day  lop SPT sl sét tu sat  dan
16p = dht - nhién trong  hoi
No Z li N C IL Y ) E
m m bta T/m2 T/m3 3@ T/m2
12.40 2.03 3.00 1.07 100 1.79 16.60 222.0
1441 201 400 237 062 182 6.00 817.0
1642 2.01 400 237 0.62 182 6.00 817.0
18.43 201 400 237 062 182 6.00 817.0
2043 201 400 237 062 182 6.00 817.0
2244 201 400 237 062 182 6.00 817.0
2445 201 400 237 062 182 6.00 817.0
4 Sét pha
2646 201 400 237 062 182 6.00 817.0
2847 201 400 237 062 182 6.00 817.0
3048 201 400 237 062 182 6.00 817.0
3248 201 400 237 062 182 6.00 817.0
3449 201 400 237 062 182 6.00 817.0
36,50 201 400 237 062 182 6.00 817.0
. 38.65 2.15 45.00 2.00 28.60
5a Cat min
40.80 2.15 50.00 2.00 28.60
42.75 195 55.00 2.00 29.28
44,70 195 60.00 2.00 29.28
5b  Catvira
46.65 195 65.00 2.00 29.28
48.60 195 70.00 2.00 29.28
50.35 1.75 75.00 2.45
6a  Sétbot
52.10 1.75 80.00 2.45
. 53.85 1.75 85.00 2.51
6b  Cat ket
55.60 1.75 90.00 2.51
. 57.10 1.50 95.00 2.63
6c  Cat ket
58.60 1.50 100.00 2.63

Bdng 25: S6 liéu dia chat

b. Surc chiu tai theo vat liéu coc
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Loai coc Khoan nhdi
Bé tong B25 ——
C6t thép Cl

Stc chiu tai théng dimg cua coc xac dinh theo dugc xac dinh theo cong thurc

[P]= ¢.(ycb.y'cb.Rb.Ab + Rs.As)

Theo TCVN 10304:2014

) 1 - Heé sb udn doc cua coc
ycb 0.85 - Heé sb diéu kién lam viéc cta coc
Xac dinh theo 7.1.9 TCVN 10304 : 2014
Hé s6 anh hudng ctua phuong phap thi cong
v'cb 0.7 ---
coc
Xac dinh theo 7.1.9 TCVN 10304 : 2014
Rb 145  kG/cm2 Cuong d6 tinh toan ctuia bé tong coc
Ab 0,79 m2 Dién tich tiét dién coc
Rs 2800  kG/cm2 Cuong dd tinh toan ctia cdt thép coc
As 50,89 cm2 Dién tich tiét dién cbt thép doc truc

Cot thép doc chiu tai trong thang dung trong coc dugc bb tri vdi s luong giam

dan theo dg sau sao cho suc chiu tai theo vat liéu gan tuong duong vai stc

chiu tai cua nén dat

Strc chiu tai thang dtmg cua coc

D 1000

So
b Ab Pk AS Pln Plk
0an cQc thanh [P] [P]
m2 Thanh  mm cm?2 Tan Tan
Poan 1 0.79 20 18 50.89 820.10 99.75
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Doan 2 0.79 10 18 25.45 748.85 49.88

Doan 3 0.79 3) 18 1272 713.23 24.94

Bang 26: Swuc chiu tai cia coc theo phuong thang dung

c. Stc chiu tai cua coc theo cong thirc Nhat Ban

Loai coc Khoan nhdi
Tiét dién coc Tron ——-
Kich thuoc 1000 mm

Strc chiu tai cia coc xac dinh theo dugc xac dinh theo cong thic
Qa=1/3[a.Na.Ap + (0,22.Ns.Ls + C.Lc).u]

Trong do:
a 15 ---- Hé s6 phuong phap thi cong
Ap 0.79 m2 Dién tich tiét dién miii coc
u 3.14 m  Chu vi tiét dién coc
Na Xem bt Btia Chi s6 SPT cua dat dudi mili coc
Ns Xem bt Bta Chisd SPT cua 1dp cat bén than coc
Ls Xem bt m Chiéu dai doan coc nim trong dat roi
Luc dinh ctia phan coc nam trong dat
C Xembt T/m2
dinh
Chiéu dai doan coc nam trong dat
Lc Xem bt m
dinh
Bang tinh strc chiu tai ctia coc theo cong thirc nhat ban
z hi Na Ctb Ls Ns Lc Qa
m m Bua T/m2 m Bua m T

2.300 2.300  0.000 0.000 0.000 0 2.300 0.000
4,300 2.000  0.000 0.000 0.000 0 4.300 0.000
6.325 2.025  3.000 1.070 0.000 0 6.325 0.000
8.350 2.025  3.000 1.070 0.000 0 8.350 0.000
10.375 2.025  3.000 1.070 0.000 0 10375  27.007
12.400 2.025 3.000 1.070 0.000 0 12400  29.625
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z hi Na Ctb Ls Ns Lc Qa

m m Bua T/m2 m Bua m T

14.408 2.008  4.000 2.370 0.000 14.408  59.385

16.417 2.008  4.000 2.370 0.000 16.417  65.137

18.425 2.008  4.000 2.370 0.000 18.425  70.888

20.433 2.008  4.000 2.370 0.000 20.433  76.639

22.4472 2.008  4.000 2.370 0.000 22.442  82.390

24450 2.008  4.000 2.370 0.000 24.450  88.142

26.458 2.008  4.000 2.370 0.000 26.458  93.893

28.467 2.008  4.000 2.370 0.000 28.467  99.644

30.475 2.008  4.000 2.370 0.000 30.475 105.395

32483 2.008 4.000 2370 0.000 32483 111.147

34.492 2.008  4.000 2.370 0.000 34.492 116.898

O O O O O O O O O o o o

36.500 2.008  4.000 2.370 0.000 36.500 122.649

38.650 2.150 45.000 0.000 2.150 45.000 36.500 242.480

40.800 2.150 50.000 0.000 4.300 50.000 36.500 312.286

42.750 1.950 55.000 0.000 6.250 55.000 36.500 386.280

44,700 1.950 60.000 0.000 8.200 60.000 36.500 468.049

46.650 1.950 65.000 0.000 10.150 65.000 36.500 557.593

48.600 1.950 70.000 0.000 12.100 70.000 36.500 654.913

50.350 1.750 75.000 0.000 13.850 75.000 36.500 754.028

52.100 1.750 80.000 0.000 15.600 80.000 36.500 860.120

53.850 1.750 85.000 0.000 17.350 85.000 36.500 973.190

55.600 1.750 90.000 0.000 19.100 90.000 36.500 1093.238

57.100 1.500 95.000 0.000 20.600 50.000 36.500 841.161

58.600 1.500 100.000 0.000 22.100 100.000 36.500 1334.331

Bang 27: Suc chiu tai cta coc theo cong thirc Nhat Ban

Coc D1000. Suc chiu tai cua coc don dy kién [Q] = 750 Tan

2. Do cting cua 10 xo lién két tai dai coc

STT Loaicoc  Succhiu Do lun quy Do ciing 10
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tai udc X0
| Duong | |
kinh Q X K =Q/x
| T m
1 D1000 750 0.01 75000

Bang 28: Do cimg 16 co lién két dai coc

3. Tinh toan sb luong coc

Tinh toan so lwong coc tai chan cot C317

S6 lugng coc trong dai tinh theo cong thuec:

N, > Ntt _15. 1458,
[P] 750

6

Lay sb coc: n =3 coc.

=25

Tinh toan s6 lwong coc tai chin cot C318

S6 lugng coc trong dai tinh theo cong thirc:

N, > Nt_ 13 1164,
[P] 750

Lay sb coc: n =3

1

=2,01

Tinh toan sd lwgng coc tai chin cot C399

S6 luong coc trong dai tinh theo cong thirc:

N, > Ntt 13 783,5
[P] 750

L4y sb coc: n =2
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Tinh toan dai chan cgt C317

4600

2300

2300

2500
2000

1500

—f
N Ire)
v2 | § N z 3
— g A <
3 (L2 3
| 5
o | T
S |
8 ‘ o
|
|
|
\
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Hinh 22: Mt bang chi tiét dai coc va dinh vi chan cot

5000

- Theo cac gia thiét gan ding coi coc chi chiu tai doc truc va coc chi chiu nén

hoac kéo

+ Trong lugng ciia dai va dat trén dai:
Gq = Fq.hy v =16,67.2,5.2 =83,37 T.

+ Tai trong tac dung lén coc dugc tinh theo cong thuc:

_ Ntt+M>t<t-Yi +M;I'Xi

P

U SR o
i=1 i=1

Trong d6: N" = N + G, — tai trong tinh toan tai day dai

Ntt=1458,6 +83,37 = 1541,9 (T)

My = Mg, +Qg xhy — M6 men M, tinh toén tai ddy dai

y

M=54+266.25 =719 (T.m)
Mi=252+6,3.25 =15,12 (T.m)
2 x%=1.0,8%+1.(-0,8)*+ 1.1,8% = 4,52(m)
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2 y?=1.15°+1.-1,5"=4,5(m)
Lap bang tinh:
3 2
Coc Xi (m) vy (m) z x? Z y?2 Pi (T)
i=1 i=1
1 0,8 -1,5 4,52 4,5 487,5
2 -0,8 1,5 4,52 4,5 483,1
3 1,8 0 4,52 4,5 542,4

Bdng 29: Bang tinh st chiu tai cua coc

Prax = 5422 T, Geoe = mr2.l.y = 1,1.3,14.0,5°50.2,5 = 108(T) =>Pmax =

542,2+108 = 649,93(T)
— Tat ¢4 cc coc déu chiju nén va déu < [P]=750 (T)
Tinh toan dai chan c¢t C399

5000

350350,

]

1000

Y2

1000
500,500 | 500,500

2000

X1|

Hinh 23: Mt bang chi tiét dai coc va dinh vj chan cot

- Theo cac gia thiét gan ding coi coc chi chiu tai doc truc va coc chi chiu nén

hoac kéo
+ Trong luong ctia dai va dat trén dai:
Gy~ Fqg.hpy v =5.2.252=50T.
+ Tai trong tac dung lén coc dugc tinh theo cong thirc:
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tt
_ N " M,y n My X
n - n - n
PREDR
i=1 i=1
Trong d6: N" = N + G, — tai trong tinh toan tai day dai
g o d g y

Nt=726,8 + 50 = 776,8 (T)

My =M +Qg xh, — M6 men M, tinh toan tai day dai

)

Mi=14,8+3,425 =133 (T.m)
2 x?=215°=45

Lap bang tinh:
3 3
Coc X (m) v (m) | Haz Nz P
i=1 g
1 -1,5 0 4,5 0 383,9
2 1.5 0 4,5 0 392,8

Bang 30: Bang tinh strc chiu tai cia coc
Prax = 392,8 T, G = mr2.l.y = 1,1.3,14.0,5°50.2,5 = 98,12(T) =>Pmax =
392,8+108 = 500,8(T)

— Tét ca cac coc déu chiu nén va déu < [P]=750 (T)

4. Tinh toan dai coc

a. Tinh toan dai coc BC1,DCI1*

So liéu coc, dai coc

Strc chiu tai thiét ké du kién cua coc Q 750 T
Chiéu rong dai coc theo phuong X Bx 4,6 m
Chiéu rong dai coc theo phuong Y By 5 m
Khoang cach mép coc ngoai cung theo X X 1,7 m
Khoang cach mép coc ngoai cung theo Y Y 1,65 m
Chiéu cao dai coc Hd 2,5 m
Vit liéu st dung

Bé tong mong B25

C6t thép moéng Alll

Cong thirc tinh toan

M6 men tai cac mat ngam theo X, Y Mx,(y) = > Pi.yi(x1)
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qua tiét dién chan cot

Dién tich c6t thép tai cdc mat ngam

AL qen A Fa = M/0,9.h,.R;
theo X, Y qua tiét di¢n chan cot
Mx=)Pi.yi = 750.1,65 = 1237,5(T.m)=123750000(kG.cm)

My=Y Pi.xi = 750.1,7 =127(T.m)= 127500000(kG.cm)

. . Dién .
Chiéu Chiéu DPuong So cot . .
tich Bo tri cot
. MO men cao  rong kinh thép
Mat cat . . thép . ) thép thuc
udn lam = bo tri cot can .
) tinh L té
viec  thép ] thép thiét
toan
M hO B As o) n
kGcm Cm mm = mm2 mm thanh
Ngam X-
% 123750000 235 5000 16030 28 28 ¢28al170
Ngam Y-
v 127500000 235 4600 16516 28 28 ¢28al85
Bang 31: Bang tinh thép trong dai
b. Tinh toan dai coc BC2
S6 liéu coc, dai coc
Strc chiu tai thiét ké du kién cua coc Q |[750.000| T
Chiéu rong dai coc theo phuong X Bx 5 m
Chiéu rong dai coc theo phuong Y By 2 m
Khoang cach mép coc ngoai cung theo X X 1.65 m
Khoang cach mép coc ngoai cung theo Y Y 0.000 m
Chiéu cao dai coc Hd | 2500 m
Vit liéu str dung
Bé tong mong B25
C6t thép moéng Alll
Cuong do chiu kéo Rs 3650 | kG/cm2

Cong thire tinh toan
Mo men tai cac mat ngam theo X, Y

A MX, = Pl 1 Xi
qua tiet dién chan cot (y) = 2Pi.yi(xi)
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Dién tich cbt thép tai cdc mdt ngam

L Fa=M/0,9.h,.R;
theo X, Y qua tiét dién chan cot

My=YPi.xi = 750.1,65 = 1237,5(T.m)=123750000(kG.cm)

S . Dién S6
Chiéu Chieu ) Puong B <
tich cot Bo tri
L Mo men cao  rong ) kinh ) <
Mat cat P ; thép . thép cot thép
uon lam  bo tri cot 5 .
tinh can  thuc te
viéc  thép ] thép X
toan thiét
M hO B As o) n
kGcm cm mm mm?2 mm  thanh
Ngam X- .
X 0 235 2000 0.00 28 1 Cautao
Ngam Y-
v 123750000 235 5000 16030 28 27 ¢28al100

Bang 32: Bang tinh thép trong dai
5. Tinh toan choc thung
a) CotC317,C318

Gia thiét bo qua anh hudng cua cht thép ngang.

- Kiém tra cdt choc thiing dai theo dang hinh thap:
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-2.850
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Hinh 24: So db tinh choc thung caa dai 3 coc
Do toan bd coc nam trong ving thap choc thung vi vay Pct=N-(P1+P2+P3) = 0
b) Cot C399
Gia thiét bo qua anh hudng cta cot thép ngang.
- Kiém tra cit choc thiing dai theo dang hinh thap:
Do toan bd coc nam trong ving thap choc thung vi vay Pct=N-(P1+P2) = 0
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T?NG H?M
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Hinh 25: So dd tinh choc thung caa dai 2 coc

SVTH: PO VAN GIAU_ XD1801D

99



TRUONG PAI HOC DAN LAP HAI PHONG

PHAN C: THI CONG
GIANG VIEN HUONG DAN: Th.S: NGUYEN TIEN THANH

NHIEM VU
- Lap bién phap thi cong phan ngdm ciia cong trinh
- Lap bién phap thi céng phan than
- T4 chirc thi cong cong trinh
BAN VE :
01 Ban vé& tong mat bang thi cong (TC- 01).
01 Ban vé mat bang dai, coc (TC- 02).
01 Ban v¢ thi cong coc (TC- 03)
01 Ban V& thi cong phan ngam( TC- 04)
01 Ban V& thi cong phan than (TC- 05)
01 Ban v& tién d6 thi cong (TC- 06).
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Chwong 7: CONG TAC CHUAN BI
1. Chuan bi mit bang thi cong

- Giai phong mat bang San i nén dé lay lai cét cao trinh. Tao cac ranh thoat
nuéc hai bén doc theo cong trinh dé mat bang thi cong luén dam bao kho réo
khong anh huong téi qua trinh thi cong. 2.1.2 Dinh vi cong trinh Dan méc trac
dat vao cong trinh dé phuc vu cho cong tac dinh vi truc, chuan bj thi cong. Vi tri
mébc chuan duoc bé tri trén tong mat bang bén dudi. Méc chuan duoc bd tri ¢ 3
gdc cua cong trinh, cach vach trong rao Im. Tién hanh 1ap hé luéi khdng ché,
dinh vi cac truc caa cong trinh. Tién hanh 1ap hé thong tudng rao bao che bang
tole cao 3m bén mat cong trinh.

2. Chuén bi nhan luc, vat tu thi cong

May moc, phuong tién thi cong Cac loai may moc, phuong tién phuc vu thi cong
cha yéu sau - Cong tac trac dac:

+ May kinh vi: dinh vi tim, c6t cong trinh.

+May thuy binh: do d0 chénh cao.

- Cong tac phan ngam:

+Dan may khoan

+ Can truc tw hanh banh xich

+ May ddo gau sap, gau ngira

- Cong tac bétong:

+ May tron: Tron vita to trat hoac tron bé tong khéi luong nho.

+ V6i bétong khéi 16n, chon phuong an st dung bétong thuong pham.

+ Céc loai dam mat, dam dui.

- Cong tac cbt thép

+ May dudi cdt thép

+ May cat, may udn cét thép.

- Cong tac coppha, cay chdng: Sir dung cdppha nhwa FUVI tiéu chuan két hop
véi coppha gd, cay chéng sat tiéu chuan két hop véi cay chong gd

- Ngoai ra, can trang bi thém may van thiang, can truc thap khi tién hanh xay
dung phan cong trinh trén cao. Trang bi thém may phat dién du phong dé khong
anh huong tGi tién trinh thi cong cong trinh.
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Ngudn cung ng vat tu Puoc cung cap bai cac nha may cung ¢ng vat tu, nha
may ché tao bé tong... co gidy chitng nhan ciia nha san xuat, dam bao ca ching
loai va chat luong.

Nguon nhan céng Lya chon, tuyén ngudn nhan céng trén dia ban thanh phé dap
g cac yéu cau vé trinh do van hoa, k¥ thuat do BCH cong trinh dua ra. Ngudn
nhan cong dugc phan 1am céc to doi chinh nhu sau:

- To doi dao dat;

- T6 d6i coppha;

- T doi cbt thép;
- To doi xay - to;
- T6 d6i son;

- T6 doi 6p lat;

- T6 d6i lap rép ctra va hoan thién khac.

Thiét bi van phong bch cong truong, kho bii: Do cong trinh xay dung tai dia ban
thanh phd nén khong yéu cau xay dyng lan trai cho cong nhan. Piéu nay, ciing
tao diéu kién thuan loi cho cong tac bao vé, truc dém.
Vin phong cho BCH cong trudng, do diéu kién mit bang thi cong chat hep cong
Vv6i Viéc tan dung cac vian phong san co bén canh cong trinh, nén vin phong
BCH duoc bé tri ngay tai khu vue bén canh cong trinh.

Chuwong 8: THIET KE BIEN PHAP THI CONG PHAN NGAM

1. Mt kién triic
Cong trinh c¢6 1 tang ham. Cao d6 san tang ham 1a -2.85m
Tuong tang ham: 2,25m

2. Mit két cau

Cong trinh st dung giai phap moéng coc khoan nhdi D1000.Cao d6 miii coC -
50.50m
Day mong dat & cao trinh -5,350 m

3. Phuong 4n thi cong phan ngadm
Yéu cau
Vi giai phap két cdu mong nhu trén, thi phuong 4n thi cong phan ngam cong
trinh phai giai quyét tinh 6n thoa gitra 2 cong tac chi yéu 1a ddo dat va thi cong
moéng. Phuong an chon phai dua trén co s tao diéu kién thuan loi cho 2 cong
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tac dao dat va thi cong méng duocC tién hanh thuan loi, khong chéng chéo, can
tré 1an nhau.

NoOi dung phuong an

Phuong 4n thi cong phan ngam thuc hién theo trinh ty nhu sau:

- Tién hanh thi cong coC nhoi trén mat béng tu nhién

- Thi cong hé thong cir Larsen chong vach dat quanh chu vi cong trinh.

- Pao dat bang co gidi dén cao trinh -5.100 (Trir cac vi tri co coc nhodi). Sau dé
cho thi cong d4t bang tha cong dén cao trinh -3.350 m, va dao dat tai cac vi tri
¢ coc nhdi.

- Thi cong mong:

+ Pap dau coc mot doan 0.5m, dé 1ay cbt thép neo vao dai coc.

+ D6 bétong 16t hd méng, thi cong cbt thép, coppha dai méng,da kiéng.

+ Thi c6ng nén tang ham

- Thi cong tuong tang ham.

4. Quy trinh cong nghé thi cong coc khoan nhoi bao gdm cac cong doan :

- Cong tac chuan bj
- Cong tac dinh vi tim coc
- Cong tac ha dng vach khoan va bom dung dich Bentonite
- Xé4c nhan do sau hd khoan va xt 1i cdn Iéng day hd coc
- Cong tac chuan bj va ha 16ng thép
- Lap éng d6 bé tong
- Cong tac d6 bé tong va rat dng thép
- Kiém tra chét lugng coc
Chuwong 9: CAC PHUONG PHAP THI CONG CQC KHOAN NHOI

1. Phuong phép thi cong bang gudng xoan

Phuong phap nay tao 15 bang cach dung can c6 ren xodn khoan xudng dat. Dat
dugc dua 1én nho vao cac ren d6, phuong phdp nay hién nay khong thong dung

tai Viét Nam. V6i phuong phap nay viéc dua dat cat va soi 1én khong thuan tién.
2. Phuong phap thi cong phan tudn hoan

- Phuong phép khoan 156 phan tuan hoan ttrc 13 tron Ian dat khoan va dung dich
gitt vach rdi rat 1én bang can khoan luong cat bun khong thé lay duoc bang can

khoan ta c6 thé dung cac cach sau d¢ rut bun Ién:
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- Dung may hut bun

- Dung bom déat chim

- Dung khi day bun

- Dung bom phun tuan hoan.

Péi v6i phuong phap nay viéc st dung lai dung dich giir vach hé khoan rat kho
khan, khong kinh té,

3. Phuong phép thi cong giu xoay va dung dich Bentonite giir vach

- Phuong phép nay 13y dat 1én bang gau xoay c6 dudng kinh bing dudng kinh
coc va duoc gan trén can Kelly caa may khoan. Gau c6 rang cat dat va nap dé do
dat ra ngoai.
-Dung dng vach bang thép( duoc ha xudng bang may rung toi do siu 6-8m) dé
giir thanh, tranh sap vach khi thi cong. Con sau d6 vach duoc giit bang dung
dich vira sét Bentonite. -Khi t&i d6 sau thiét ké, tién hanh thoi rira day ho
khoan bang phuong phap: Bom nguoc, thoi khi nén hay khoan lai (khi chiéu day
|6p mun day >5m). Do sach cua day hé duoc kiém tra bing ham luong cat trong
dung dich Bentonite. Luong mun con sot lai dugc Iéy ra ndt khi do6 bé tong theo
phuong phap vita dang.
-Déi voi phuong phap nay dung dich Bentonite duoc tan dung lai thong qua may
loc (c6 khi t6i 5-6 lan).
Lwa chon:
Ttr cac phuong phap trén cung véi micc d6 @ng dung thuc té va cac yéu cau vé
may moéc thiét bi ta chon phuong phap thi cong tao 15: " Khoan bang gau xoay
két hop dung dich Bentonite gitt vach hé khoan "
May thi cong coc:
Do sau hd khoan so véi mat b::ing thi cong 1a 50,5m; c6 mot loai coc duong
kinhd=1m.
May khoan: Coc thiét ké co duong kinh 1m, chiéu sau 50.5m nén ta chon
may KH-100D (Cua hing Hitachi) c¢6 cac thong sé ky thuat: Chiéu dai gia
khoan(m) 19
Pudng kinh 16 khoan (mm) 600 - 1500
Chiéu sau khoan(m) 60
Téc d6 quay(vong/phut) 12 - 24
M6 men quay(KNm) 40 - 51
Trong luong(T) 36,8
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ap luc 1én dat(MPa) 0,017
May tron Bentonite:

May tron theo nguyén 1y khudy bang 4p luc nudce do bom ly tim:

Loai may BE-15A
Dung tich thung tron(m3) 1,5
Ning suat(m3/h) 15 - 18
Luu lugng(l/phut) 2500

ap suat dong chay(kN/m2) 1,5

Chon can cau
Can cau phuc vu cong tac 1ap cdt thép, 1dp éng sinh, dng d6 bé tong,...
+ Khéi lugng can phai cau 16n nhat 1a 16ng thép: Q=1-2T
+ Chiéu cao lap: HCL= h1+h2+h3+h4
h1=0,6m (Chiéu cao 6ng sinh trén mit dat)
h2=0,5m (Khoang cach an toa)
h3=1,5m (Chiéu cao day treo budc)
h4=11,7m (Chiéu cao long thép)
HCL=0,6+0,5+1,5+11,7=14,3m
=>Chon can cau 1a may KH-100D c6 cac dic trung k¥ thuat khi cau: Chiéu dai
tay can:L=19m Chiéu cao nang méc: Hmax=20.2m Hmin=10.9m Stic nang;
Qmax= 15,5T Tam vdi: Rmax= 17,4m Rmin= 4.6m
Chuwong 10: QUY TRINH THI CONG CQC KHOAN NHOI
Quy trinh thi céng coc nhdi bang may khoan gau tién hanh theo trinh ty sau:
+ Binh vi tim coc va dai coc
+ Ha dng véch .
+ Khoan tao 15 .
+ Lap dat cot thép.
+ Thoi rira day hd khoan.
+ D6 bé tong.
+ Rt dng véch.
+ Kiém tra chat luong coc .
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1. Pinh vi tim cocC

Viéc dinh vi duogc tién hanh trong thoi gian dyng ong vach. ¢ day cé thé nhan
thay dng vach c6 tac dung dau tién 13 dam bao ¢ dinh vi tri cua coc. Trong qua
trinh léy dét ra khoi long coc, can khoan s& dugc dua ra vao lién tuc nén tac
dung tht hai caa éng vach 1a dam bao cho thanh 18 khoan phia trén khong bi
sap, do do coc s€ khong bi 1éch khoi vi tri. Mat khac, qua trinh thi cong trén
cong trudng cd nhiéu thiét bi, 6ng vach nhoé mot phan 1én mat dat s& c¢6 tac dung
bao vé hé coc, ddng thoi 1a san thao tac cho cong doan tiép theo.

Giéc dai coc trén mat bang:

- Trai ludi ghi trong ban mat bang thanh ludi 6 trén hién truong va toa do cua
goc nha dé giac mong. Chi ¥ t6i sy mé rong do phai 1am mai dbc.

- Khi gidc mong can dung nhitng coc gb dong sau cach mép dao 2m, trén 2 coc
déng miéng gd co chiu day 20mm, ban réng 150mm, dai hon moéng phai dao
400mm. Pong dinh ghi dau truc ciia mong va 2 mép moéng. Sau d6 dong 2 dinh
nita vao thanh gd gac 1én 1a ngwa danh dau truc mong.

- Cang day thép d=1mm nbi cac dudng mép dao. Lay voi bot rac 1én day thép
cang mép mong nay 1am cir do.

- Phan dao bang may ciing lay voi bot danh dau ludn vi tri.

Giac coc trén mong: Dung mdy kinh vi dé xac dinh vi tri tim coc Dung 2 may
kinh vi d3t & hai truc vudng goc dé dinh vi 16 khoan. Riéng may kinh vi thir 2,
ngoai viée dinh vi 16 khoan, phai dung may dé kiém tra d6 thang déing cua can
khoan.

2. Ha dng véach

Thiét bi éng vach c6 kich thudc va ciu tao nhu sau:

(@) (@)
(@) _ _ _ _ _ _ _ e
o o
— —
500 5500
6000

Hinh 25: Kich thuéc éng chéng vach

Ché d6 Thong Tdc do ap sudt ap suat &p suat Luc
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dong co h¢ kep h¢ rung hé hoi  li thm
56
(vong/ phat) (bar)  (bar)  (bar)  (tén)
Nhe 1800 300 100 10 ~50
Manh 2150 + 2200 300 100 18 ~64

Qua trinh ha 6ng vach

Pao ho moi :
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Hinh 26: Ong Chong vach

Khi ha 6ng véch cua coc dau tién, thoi gian rung dén do sdu 6m, qua trinh

rung voi thoi gian dai, anh hudng toan bd cac khu vuc 1an can. BE khac phuc

hién tugng trén, trudc khi ha 6ng vach nguoi ta dung may dao thuy luc, dao mdt

hd sau 1,2m rong 1,5x1,5m & chinh vi tri tim coc. Sau do lép dat tra lai. Loai bo

cac vat la c¢6 kich thudc 16n gay khé khin cho viéc ha dng vach (casine) di

xuong. Cong doan nay tao ra d§ x0p va do dong nhat cua dat, tao di€u ki¢n

thuan loi cho viéc hi€u chinh va vi¢c nang ha casine thang dung dang tam.

- Chudin bi may rung:

Dung cau chuyén tram bom thuy lyc, 6ng dan va may rung ra vi tri thi cong.

- Lap may rung vao ong vdach:
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Cau dau rung lép vao dinh casine, cho bom thuy lyc lam viéc, m¢ van co cAu
kep dé kep chdt may rung vdi casine. ap suét kep dat 300bar, twong duong véi
luc kep 100 tan, cho rung nhe dé rat casine dua ra vi tri tam coc.

- Rung ha ong vdch:

Tir hai mdc kiém tra dat thudce dé chinh cho vach casine vao dung tim. Tha
phanh cho vach cim vao dét, sau d6 lai phanh giit. Ngam kiém tra do thiang
dtng. Cho bua rung ché d6 nhe, tha phanh tir tir cho vach chdng di xudng, vira
rung vira kiém tra ¢6 nghiéng léch (néu casine bi nghiéng, xé dich ngang thi
dung cau 14i cho casine thang dtmg va dung tdm) cho t&i khi xubng hét doan dan
huéng 2,5m. Bét dau ting cho bt hoat dong & ché d6 manh, tha phanh chung
cap dé casine xudng vai toc do 16n nhét.

Véch chong duoc rung cam xubng dat t6i khi dinh cta nd cach mat dat 6m thi
dung lai. Xa dau thuy luc cua hé rung va hé kep, cat may bom. CAu bua rung dat
vao

gia. Cong doan ha 6ng duoc hoan thanh.

3. Cong tac khoan tao 16:

Qua trinh nay dugc thuc hién sau khi dit xong 6ng vach tam. Trudc khi
khoan, ta can lam trudc mot sb cong tac chuén bi sau:
Cong tac chuan bi:
Trude khi tién hanh khoan tao 16 can thuc kién mét s6 cong tac chudn bi nhw
Sau:

- Pit 40 bao: Do 1a 6ng thép c6 dudng kinh 16n hon duong kinh coc 1,6 1,7
lan, cao 0,7 1m dé chira dung dich sét bentonite, 40 bao duoc cam vao dat 0,3
0,4m nho can cau va thiét bi rung.

- Lip duong dng dan dung dich bentonite tir may tron va bom ra dén miéng hé
khoan, dong thdi lap mét duong dng hit dung dich bentonite vé bé loc.

- Trai ton dudi hai banh xich may khoan dé dam bao do 6n dinh cua may trong
qua trinh 1am viéc, chong sap 16 miéng 16 khoan. Viéc trai ton phai dam bao
khoang cach gitta 2 mép ton 16n hon dudng kinh ngoai coc 10cm dé dam bao
cho mdi bén rong ra Scm.

- Piéu chinh va dinh vi may khoan ndm & vi tri thang bang va thang dung; co
thé dung gb mong dé diéu chinh, ké dudi dai xich. Trong sudt qua trinh khoan
ludn c6 2 may kinh vi dé diéu chinh d6 thang bang va thang dung ciia may va
can khoan; hai niveau phai dam bao vé s6 0.
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Kiém tra, tinh toan vi tri dé d6 dat tir hd khoan dén céc thiét bi van chuyén léy
dat mang di.
Kiém tra hé théng dién nude va céc thiét bi phuc vy, ddm bao cho qua trinh thi
cong dugc lién tuc khong gidn doan.
Yéu cdu doi véi dung dich Bentonite
Ti 1€ pha Bentonite khoang 4%, 20 50 Kg Bentonite trong 1 m3 nudc.
Dung dich Bentonite trudc khi dung dé khoan can cé cac chi sé sau (TCXD 197-
1997):
b6 pH >7.
Dung trong: 1,02-1,15 T/m3.
Do nhot: 29-50 gidy.
Ham lugng Bentonite trong dung dich: 2-6% (theo trong lugng).
Ham luong cat: <6%.
Cong tac khoan
Ha miii khoan: M1 khoan duogc ha théng ding Xuéng tam hd khoan voi toe d6
khoang 1,5m/s.
CAU TAO MUI KHOAN
-Goc nghiéng cia can dan tir 78,50 830, goc nghiéng gia d& 6 quay can Kelly

cling phai dat 78,50 830 thi can Kelly m&i dam bao vudng goc voi mit dat.

-Mach thuy luc diéu khién déng ho phai béo tir 45 55 (kg/cm?2). Mach thuy luc
quay mo to thuy luc dé quay can khoan, ddng ho bao 245 (kg/cm?2) thi luc nay
md men quay di dat du cong suit.
Viec khoan:
+ Khi miii khoan di cham t6i ddy hé may bat dau quay.

Téc dd quay ban dau ctia miii khoan cham khoang 14-16 vong/phut, sau d6
nhanh dan 18-22 vong/phut.

Trong qué trinh khoan, can khoan c6 thé duoc nang 1én ha xuéng 1-2 1an dé
giam bdt ma sat thanh va ldy dat ddy vao gau.

Nén dung tdc d6 thap khi khoan (14 v/p) dé ting mdé men quay. Khi gip dia
chat ran khoan khéng xubng nén dung can khoan xodn rudt ga (auger flight) c6
lap miii dao (auger head) dé tién hanh khoan pha nham bao vé miii dao va bao

vé g::iu khoan; sau
d6 phai doi lai gau khoan dé 14y hét phan phdi bi pha.
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Chiéu sau hd khoan dugc xac dinh thong qua chiéu dai can khoan.

Rut can khoan:

Viée rat can khoan duogc thuc hién khi dat da nap déy vao gﬁu khoan; tur tir rat
can khoan 1én véi tbe do khoang 0,3 0,5 m/s. Tbc do rat khoan khong dugc qua
nhanh sé& tao hiéu tng pit-tong trong long hd khoan, d& giy sap thanh. Cho phép
dung 2 xi lanh ép can khoan (kelly bar) dé ép va rat gau khoan 14y dat ra ngoai.
Pat léy 1én duoc thao d&, d6 vao noi qui dinh va van chuyén di noi1 khac.

Yéu ciu:

+D¢ nghiéng cta hd khoan khong duoc vuot qua 1% chiéu dai coc .

+Trong qua trinh khoan, dung dich bentonite luén dugc d6 day vao 16 khoan.
Sau mdi lan 1ay dét ra khoi 1ong hd khoan, bentonite phai dugc d6 dy vao trong
dé chiém chd. Nhu vay chat luong bentonite s& giam dan theo thoi gian do céc

thanh phan cua dat bi ling dong lai.

Hinh 27: Khoan tao 16

4. Cong tac thoi riaa day 16 khoan

Phuong phap thoi rira long hd khoan: Ta dung phuong phap thoi khi (air-lift).
Viéc thoi riva tién hanh theo cdc buéc sau:

Chuén bi: Tap két éng thdi rira tai vi tri thuén tién cho thi cong kiém tra
cac ren ndi budc.

Lap gia d6: Gia d& vira dung 1am hé d& ctia dng thoi rira vira dung dé do6
bé tong sau ndy. Gia d& c6 ciu tao dic biét bang hai nira vong tron c6 ban 1& &

hai goc. Vi ché tao nhu vay co thé d& dang thao 14p 6ng thoi rira.
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Dung cau tha dng théi rira xudng hé khoan. dng thoi rira c6 dudng kinh
250, chiéu dai mdi doan 1a 3m. Cac ong dugc ndi v6i nhau bang ren vudng. Mot
s6 6ng co chiéu dai thay d6i 0,5m, 1,5m, 2m dé lap linh dong, phu hop voi
chiéu sau hé khoan.
Poan dudi 6ng co ché tao vat hai bén dé 1am ctra trao d6i giita bén trong va bén
ngoai. Phia trén cing ctia 6ng thoi rira ¢6 hai cira, mot cira néi voi dng din 150
dé thu hdi dung dich bentonite va cat vé may loc, mot ctra dan khi co 45, chiéu
dai bang 80% chiéu dai coc.
Tién hanh:

Bom khi voi ap suit khong nho hon 1,5 1an ap luc cot dung dich tai day
h6 khoan va duy tri trong sudt thoi gian rira day ho, luu luong khong khi khong
it hon 15m3/phat. Khi nén s& day vat lang dong va dung dich bentonite ban vé
may loc.

Lugng dung dich sét bentonite trong hd khoan giam xubng. Qua trinh thdi rira
phai bd sung dung dich Bentonite lién tuc khi dung dich Bentonite tut khoang
1,5 m so véi cao do dinh dng chdng. Chiéu cao ciia nudc bun trong hé khoan
phai cao hon muc nudc ngﬁm tai vi tri hd khoan 1a 1,25m dé thanh hd khoan
moi tao duge mang ngan nudc, tao dugce ap luc du 16n khong cho nudc tur ngoai
h khoan chay vao trong hb khoan.

Théi rira khoang 20 30 phut thi 14y mau dung dich & day hd khoan va giira hd
khoan 1én dé kiém tra. Néu chat luong dung dich dat so v6i yéu cdu cia quy
dinh k¥ thuat va do do sau hd khoan thay pht hop véi chiéu sau hd khoan thi c6
thé dimg dé chun bi cho cong tac lap dung cdt thép.

Xéc nhan d6 sau hd khoan va xir 1y can lang day hé coc:

Xac nhan d06 sau ho khoan:
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Hinh 28 Kiém tra d6 sau hd khoan

-1 ’. q -
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-~ c .'.

Hinh 29 Kiém tra ¢ sau hd khoan

Khi tinh toan ngudi ta chi dua vao mot vai miii khoan khéo sat dia chat dé tinh

todn d§ sau trung binh can thiét cua coc nhdi. Trong thuc té thi cong do mat cat
dia chat co thé thay d6i, cac dia tang c6 thé khong déng déu gitra cac miii khoan
nén khong nhat thiét phai khoan dung nhu do sau thiét ké da qui dinh ma can co
su diéu chinh.

Trong thyc té, nguoi thiét ké chi qui dinh dia ting dat day coc va khi khoan day
coc phai ngap vao dia tﬁng dat day coc it nhét 13 mot lan duong kinh cua coc. pé
xac dinh chinh xac diém ding nay khi khoan nguoi ta 1y mau cho timg dia ting

khéc nhau va doan cudi cung nén lay mau cho ting gau khoan.
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Nguoi giam sat hién truong xac nhan da dat duoc chiéu sau yéu cau, ghi chép
déy du, ké ca bing chup anh mau khoan 1am tu lidu béo cdo 16i cho dung khoan,
sit dung gau vét dé vét sach dat d4 roi trong day hd khoan, do chiéu sau hé
khoan chinh thtrc va cho chuyén sang cong doan khac.

Xir Iy cin ling day ho khoan:

Anh huong cua can léng ddi voi chat luong coc : Coc khoan nhdi chiu tai trong
rat

16n nén dé dong lai dudi ddy hé khoan bun dat hodc bentonite & dang bun nhio
s€ anh huong nghi€ém trong to1 khd nang chiu tai cua miii coc, gy sut lan cho
két cau bén trén, lam cho cong trinh bi dich chuyén gay bién dang va nut. Vi thé
mdi coc déu phai duge xir li can lang rat ki ludng.

Co 2 logi can ld'ng:

Can lang hat tho: Trong qua trinh tao 16 dat cat roi vai hodc khong kip dua
1én sau khi ngimg khoan s& lang xudng day hé. Loai can ling nay tao bai cac hat
duong kinh twong ddi to, do d6 khi di lang dong xudng day thi rat kho moi lén.

Can lang hat min: DAy 1a nhiing hat rat nhé lo ling trong dung dich
bentonite, sau khi khoan tao 16 xong qua mét thoi gian méi lang dan xudng day
ho.

Cic budc xir Iy cin ling:

Hinh 30 Xt Iy cin ling
Phuong phap théi rira dung khi nén

Bude 1: Xir Iy can ling tho.Dbi voi phuong phap khoan gau sau khi 16 da dat

dén

SVTH: PO VAN GIAU_ XD1801D
113



TRUONG PAI HOC DAN LAP HAI PHONG

do sau du dinh ma khong dua gau 1€n vo1 ma ti€p tuc cho gau xoay dé vét bun

dat cho

dén khi day h6 hét can ling méi thoi.

Dbi v6i phuong phap khoan 18 phan tudn hoan thi xong khi két thuc cong viéc

tao 16 phai md bom hut cho khoan chay khong tai 6 10 phuat, dén khi bom hut

ra khong con thay dat cat moi ngirng va nhac dau khoan 1én.

Budc 2: X ki can 1§1ng hat min: budc nay dugc thyc hién trudc khi do bé tong.

C6 nhiéu phwong phap xur 1y cdn ling hat min.

YEU CAU POI VOI DUNG DICH BENTONITE

CHI TIEU DUNG DICH BAN DUNG DICH THU HOI
PAU

Khéi lugng riéng 1.05-1.15g/cm’ 1.20-1.45g/cm’

Do nhét Marsh 18-45s 19-30s

Ham lugng cat <5% <8%

Po pH 7-9 8-10

5. Thi cong cbt thép

Trude khi ha 10ng cdt thép, phai kiém tra chiéu sau hd khoan. Sau khi khoan
dot cudi cing thi dimg khoan 30 phut, dung thudc day tha xubng dé kiém tra do
sau hd khoan.

Néu chiéu cao ctia 16p bun dat ¢ ddy con lai > 1m thi phai khoan tiép. Néu
chiéu sau cua 16p bun dat < 1m thi tién hanh ha 16ng cdt thép.

Ha khung cot thép:
Lé)ng cdt thép sau khi dugc budc can than trén mat dat sé duoc ha xuéng hd
khoan.

Dung cau ha ding 16ng cot thép xudng. Cot thép duoc gilt dimg & vi tri
dai mong nho 3 thanh thép 12. Cac thanh nay duoc han tam vao dng vach va co
mau dé treo. Mit khac dé tranh su day trdi 16ng c6t thép trong qua trinh d6 bé

tong, ta han 3 thanh thép khac vao vach dng dé gitr 10ng cdt thép lai.

Pé dam bao 16p bé tong bao vé cdt thép, & cac cdt doc co treo cac banh
lang bang bé tong diy 30mm, D/d=140/40. Khoang cach giita chung 1a 2m. Lép

bao vé cta khung cot thép 1a : abv = 7cm.
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Phai tha tir tir va chic, cha ¥ diéu khién cho diy cdu & dung tryc tim cua
khung tranh lam khung b1 lan.
Céng tdc gia cong cot thép:

Khi thi cong bude khung cbt thép, phai dat chinh xac vi tri ¢t chu,cdt dai
va cot dimg khung. Dé 1am cho cbt thép khong bi 1éch vi tri trong khi d6 bé
tong, bét bude phai budc cdt thép cho that chic. Mudn vay,viéc b tri cbt chu,
cdt dai cot dimg khung, phuong phap budc va thiét bj budc, d6 dai ctia khung
cbt thép, bién phap dé phong khung cdt thép bi bién dang, viéc thi céng dau ndi
cdt thép, 16p bao vé cdt thép...déu phai dugc cau tao va chuin bi chu dao.

Bién phap budc cbt chi va cdt dai:
Trinh tu budc nhu sau: BS tri cu ly c6t chi nhu thiét ké cho coc. Sau khi ¢b dinh
cdt dung khung, sau d6 sé& dat cét dai theo dung cu ly quy dinh, c6 thé gia cong
truge ot dai va cot dung khung thanh hinh tron, dung han dién dé c¢b dinh cbt
dai, cot gitr
khung vao cbt chu, cu ly dugce nguoi thg diéu chi cho dung. Piéu can cha y 1a
dung han dién 1am cho chét lugng thép yéu di do thay déi tinh chat co 1y va cau
tric thép.

Gia d& budc cbt chu: Cbt thép coc nhdi duge gia cong sin thanh ting
doan v6i do dai da co & phan két cAu, sau d6 vira tha vao 16 vira ndi d6 dai.
+ Bién phap gia c6 dé khung cdt thép khong bi bién dang:
Thong thuong dung day thép dé budc cot dai vao cbt chu, khi khung thép bi bién
dang thi day thép dé bj bat ra. Diéu nay c6 lién quan dén viéc cau lap do viy ta

phai bo tri 2 moc céu tro 1én.
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Hinh 32 N&i budc cét thép

6. Cong tac d6 bé tong

Chuin bi
Thu hdi 6ng thoi khi.
Thao dng thu hdi dung dich bentonite, thay vao d6 13 méng do bé tong

trén miéng. D6i dng cip thanh éng thu dung dich bentonite trao ra do khdi bé

tong do vao chiém cho.
Thiét bi va vat liéu sir dung:
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- Hé dng dé bé téng:

Day 1a mot hé 6ng béng kim loai (Trime), tao béi nhiéu phﬁn ta. Puogc lép phia
trén mot mang nghiéng. Cac mdi ndi cta dng rat khit nhau. Puong kinh trong
phai

16n hon 4 1an duong kinh cip phdi bé tong dang sir dung. Puong kinh ngoai
phéi nho

hon 1/2 1an duong kinh danh dinh cua coc.

Chiéu dai cta 6ng c6 chiéu dai bang toan bo chiéu dai ctia coc.

Trudc khi d6 bé tong nguoi ta rut dng 1én cach day coc 25cm.

- Bé tong swr dung:

Cong tac bé tong coc khoan nhoi yéu cau phai ding éng din do vay ti 1& cap
phéi bé tong doi hoi phai cé su phit hgp véi phuong phap niy, nghia 1a bé tong
ngoai viéc dii cudng do tinh toan con phai c6 di d6 déo, do linh dong dé chay
trong 6ng dan va khong hay bi gian doan, cho nén thudng dung loai bé tong cé:
Do sut 17,2 cm (TCXD197-1997).

Cudng d6 thiét ké: Mac 400.
Po bé tong

L khoan sau khi duoc vét it hon 3 gid thi tién hanh d6 bé tong. Néu qua trinh
nay qua dai thi phai ldy miu dung dich tai day hé khoan. Khi dic tinh ctia dung
dich khong tot thi phai thue hién luu chuyén dung dich cho téi khi dat yéu cau.

Véi mé bé tong dau tién phai str dung nat bang bao tai chira vita xi ming nhio,
dam bao cho bé tong khong bi tiép xuc truc tiép véi nudc hodc dung dich khoan,
loai trir khoang chan khong khi d6 bé tong.

Khi dung dich Bentonite dugc day trao ra thi can dung bom cat dé thu hoi kip
thoi vé may loc, tranh khong dé bé téng roi vao Bentonite gay tac hai keo hod
lam tang d nhot cua Bentonite.

Khi thay dinh bé tong dang 1én gan tGi cot thép thi can d6 tir tir tranh luc day
lam dat mdi han rau cdt thép vao vach.

Pé tranh hién tuong tac 6ng can rit 1én ha xudng nhiéu lan, nhung éng van phai
ngap trong bé tong nhu yéu cau trén.

6ng d6 thao dén dau phai rira sach ngay. Vi tri rira dng phai ndm xa coc tranh
nudce chay vao hd khoan.

Pé do bé mit bé tong ngudi ta ding qua roi nang ¢ day do.

Yéu cau:
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Bé tong cung cip t6i cong trudng can co do sut dang qui dinh 17 2 cm, do
d6 can c6 ngudi kiém tra lién tuc cac mé bé tong. Py 1a yéu td quan trong quyét
dinh dén chat lugng bé téng.

Thoi gian d6 bé tong khong vuot qua 3 gio.Ong d6 bé téng phai kin, cach nudc,
du dai toi day hé.

Miéng dudi ciia dng trude lac d6 bé tong ha xudng dén day sau d6 duoc
nang 1én voi chiéu cao nhiéu nhat 12 15cm. Trong qué trinh d6 miéng dudi cua
6ng ludn ngdp sau trong bé tong doan 2 m.

Khong dugc kéo dng din bé tong 1én khoi khéi bé tong trong 10ng coc.
Bé tong d6 lién tuc t6i vi tri ddu coc va khong bi phan tang
Bé tong trong ong phai dam bao du d6 cao va ludn 16n hon ap luc cia cot nude

hodc cot dung dich xung quanh.

Hinh 33 Lip 6ng do bé tong
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Hinh 35 D6 bé tong va thu Bentonite
Xir ly bentonite thu hoi

Bentonite sau khi thu hoi 1an rat nhiéu tap chét, ti trong va do nhét 16n.

Do d6 Bentonite 1ay tir dudi hd khoan 1én dé dam bao chét luong dé dung lai thi
phai qua tai xir Iy. Nho mot sang loc ding sirc rung ly tdm, ham lugng dat vun
trong dung dich bentonite s€ dugc giam t&é1 mire cho phép.

Bentonite sau khi xtr 1y phai dat duoc cac chi sb sau (Tiéu chuin Nhat Ban):

Ti trong : <1,2.

Do nhot : 35-40 gidy.

Ham lugng cat: khoang 5%.

Do tach nude : <40cm3.

Céc miéng dat : < Scm.
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Hinh 37 Tram cung cp va sir Iy Bentonite
7. Rut dng chong véch:
Théo d& toan b gia d& cua éng phan trén.
Cit 3 thanh thép treo 1ong thép.
Dung may rung dé rat ng 1én tir tir. Trong qua trinh rat 6ng chéng phai dam
bao

ong dugc gitr thang ding va dong truc voi coc.
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Sau khi rut 6ng chéng can kiém tra khéi lung va cao do dau coc nham dam bao
coc khong bi thu nhé va bé tong khong bi 1an bun dat xung quanh do ap luc caa
dat, nude, mun khoang.

Mt s6 sw c6 thwdong gip va phwong phap xir Iy

Mot s6 sy cd thuong xay ra trong thi cong coc nhdi nhu: sut 16 thanh hd khoan,
roi cac thiét bi thi cong vao hd khoan, khung cdt thép bi tréi 1én, khung va cot
thép bi cong vénh, nudc vao trong 6ng do bé tong.

Sut 16 thanh hé khoan

Vi phuong phap thi cong coc nhdi bang phuong phap tuan hoan thi thanh hé
khoan dugc giit 6n dinh boi viéc duy tri ap lyc dung dich trong 18 khoan. Nhung
nguyén nhan dan dén su sut 1¢ thanh hé khoan thi ¢6 nhiéu nhu:

-Duy tri ap luc cot nudc khong du.

-Muc nude ngdm c6 ap tuong dbi cao.

-Ty trong va néng do dung dich khong du.

-Tbc @6 tao 16 qua nhanh.

-Trong tang cudi sdi c6 nudc chay hoic khong co nudc, trong hd xuat hién hién
tugng nudc chay di mat.

-Céc lyc chan dong & cac moi trudng xung quanh.

-Khi ha c6t thép va dng dan va vao thanh hé pha v& mang dung dich hoic thanh
ho.

Nhu vay theo cac nguyén nhan ké trén dé dé phong sut 16 thanh hé ta phai
nim chic dugc dia chat, muc nuéc ngam, khi 1dp dung dng thép phai chi ¥ d6
thang dtmg cua 6ng vach. V4i phuong phap thi cong phan tuan hoan, viéc quan
1y dung dich phai dugc dac biét chi trong. Toc do tao 15 phai ddm bao, gidm bét
cac lyc chan dong xung quanh, qua trinh lip dung khung cét thép phai that can
trong.

Cic thiét bi thi cong roi vao hd khoan

Pé dé phong cac thiét bi thi cong nhu cac chi tiét kim loai, dic biét 1a géu khoan
roi vao trong 15 khoan ma nguyén nhan 1a do giy chét hodc pha bo lién két thi ta
phai c6 bién phap phong ngtra nhu:

-Dung cép hodc xich phong ho vao can khoan

-Tho véan hanh phai thuong xuyén kiém tra cac thiét bi van hanh.
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Néu di xay ra thi bién phap xtr Iy thuong 14 dung gau ngoam dé lay 1én hoic
dung cac moc dé kéo 1én. Trudng hop cac dung cu nay di bi dat 1ap vui thi trude
d6 phai dung bién phap xir 1y rira sach dat cat 14p trén,

Khung c6t thép bi troi Ién

Trong mot sd truong hop khi dang d6 bé tong phat hién 16ng thép bi trdi 1én thi
bién phap dé phong va xtr Iy nhu sau:

-Phai gia cong khung ct thép phai that chinh xéac, dac biét chi y mdi ndi dau
giita hai doan khung cét thép.

-Trong khi d6 bé tong phai dic biét chu y d6 thiang dimg ctia dng dan cling nhu
cta khung cdt thép vi két cau khung cdt thép phan trén c6 nhiéu ¢t chi hon
phan dudi nén trong luong 16n hon. Hon nita khung thép lai dai kha nang bi nén
cong vénh lai cang l6n

-ong d6 bé tong dé ngdp qué nhiéu ciing 13 mot nguyén nhan dan dén viéc 16ng
thép trdi Ién.

Nuéc vao trong ong din

Do qua trinh d6 bé tong trong 6ng dan phai nhac 1én ha xubng nhiéu lan lam cho
dau nbi bi ro nude hodc nhan dng quéa quy dinh lam cho nudc vao trong éng dan
dén viéc bé tong bi phan ly, mat do déo, 1am giam chét lugng bé tong.

Bién phap phong ngura va xw Iy la:

-Kiém tra toan bo éng dan trudc khi do bé tong.

-Trong qué trinh d6 bé tong day 6ng phai ngap dung quy dinh trong bé tong,
nhéc 6ng 1én xubng dung quy dinh.

-Khi da phat hién c6 nudc trong dng phai that nhanh chong dung loai thiét bi hat
nuéc duong kinh nhé hut hét nudc trong dng ra roi méi tiép tuc do bé tong.
Kiém tra chit lwgng coc khoan nhdi:

Pay 14 cong tac rit quan trong, nhim phat hién céc thiéu sot cua timg phan trudce
khi tién hanh thi cong phan tiép theo. Do d6, c6 tac dung ngin chan sai sot &
ting khau trude khi co thé xdy ra su cd nghiém trong.

Céng tdc kiém tra cé trong cd 2 giai doan:

+ Giai doan dang thi cong .

Kiém tra trong giai doan thi cong

Cong tac kiém tra nay dugc thuc hién déng thoi khi mdi mot giai doan thi cong
dugc tién hanh, va da duoc néi trén so dd quy trinh thi cong & phan trén.

Sau ddy cé thé ké chi tiét ¢ mdt nhw sau:
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Dinh vi ho khoan:
Kiém tra vi tri coc cin ¢t vao truc tao do géc hay h¢ truc cong trinh.
Kiém tra cao trinh mat hd khoan.
Kiém tra dudng kinh, d6 thang dtmg, chiéu sau hé khoan.
Dia chét cong trinh:
Kiém tra, mo ta loai dat gip phai trong mdi 2m khoan va tai day hd
khoan, can c6 su so sanh vai sb lidu khao sat duoc cung cép.
+ Dung dich khoan Bentonite:
Kiém tra cac chi tiéu cua Bentonite nhu d3 trinh bay & phan: "Cong tac khoan
tao 10"
Kiém tra 16p vach déo (Cake).
+ Cot thép:
Kiém tra chung loai cdt thép.
Kiém tra kich thudc 1dng thép, sé luong thép, chiu dai ndi chong, sb
luong cac moi nbi.
Kiém tra vé sinh thép : gi, dat cat bam...
Kiém tra cac chi tiét dit sin: thép gip bao vé, moc, khung thép chdng day noi.
Pay h6 khoan :
Pay 1a cong viéc quan trong vi nd co thé 1a nguyén nhan din dén do lun nghiém
trong cho cong trinh .
Kiém tra 16p mun dudi day 16 khoan trudc va sau khi dat 10ng thép.
Do chiéu sau hd khoan sau khi vét day.
+ Bé tong:
Kiém tra d0 sut .
Kiém tra c6t liéu 16n.
Kiém tra chét lugng coc sau khi da thi cong xong Cong tac nay nham danh gia
coc, phat hién va sira chita cac khuyét tat 3 xdy ra. C6 2 phwong phép kiém tra:
+ Phuong phép tinh
+ Phuong phéap dong.
Phuong phap tinh.

Gia tdi trong tinh:
Pay 1a phuong phap kinh dién cho két qua tin cay nhét.
Pit cac khoi ning thuong 1a bé tong 1én coc dé danh gia stc chiu tai hay d6 lan

cua no.
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Co 2 quy trinh gia tai hay duoc ap dung :

- Tai trong khong dbi: Nén cham véi tai trong khong do6i, quy trinh nay danh gia
strc chiu tai va d6 1un cia no theo thoi gian. Poi hoéi thoi gian thir 1au.

Noi dung cta phuong phap: Pit 1én dau coc mot sirc nén; ting cham tai trong
1én coc theo mdt qui trinh roi quan sat bién dang lan cua dau coc. Khi dat dén
luong tai thiét ké véi hé s6 an toan tir 2 3 1an so vé6i st chiu tinh toan cia coc
ma coc khong bi lun qua tri s6 dinh trudc cling nhu d6 Iun du qui dinh thi coc
coi 1a dat yéu cau.

- Tbc @6 dich chuyén khong dbi: Nham danh gia kha ning chiu tai gidi han cta
coc, thi nghiém thyuc hi¢n rat nhanh chi vai gio dong hd.

Tuy uu diém cua phuong phap nén tinh 14 d6 tin cay cao nhung gia thanh cia nod
lai rat dat.Chinh vi vay, voi mdt cong trinh nguoi ta chi nén tinh 1% téng sb coc
thi céng (t6i thiéu 2 coc), cic coc con lai dugce thir nghiém bang cac phuong
phap khac. Phuong phap khoan 1dy mau.

Nguoi ta khoan ldy miu bé tong co6 dudng kinh 50 150mm tir cac do sau khac
nhau. Bang cach nay c6 thé danh gia chat luong coc qua tinh lién tuc cta no.
Ciing c6 thé dem mAu dé nén dé thir cuong do ctia bé tong. Tuy phuong phap
nay c6 thé danh gia chinh xac chat luong bé tong tai vi tri iy mau, nhung trén
toan coc phai khoan sé lugng kha nhiéu nén gia thanh ciing dit.

Phwong phap siéu Am
58- E46//C

F==T

=l

1000

- Nguyén ly thiét bi:

Phuong phap siéu 4m x4c dinh tinh toan khdi cua coc dwa trén dic diém ctia qué
trinh truyén song siéu am trong vat liéu bé tong. Song siéu am truyén tir dau phat
qua vat liéu coc dén dau thu. Piac tinh cua vat liéu anh hudng dén tin hiéu thu
duoc trén may do. Trong thi nghiém siéu am, hai dau thu, phat séng siéu am
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duoc tha xudng day cua 6ng dit san trong 1ong coc trude khi 6 bé tong (hai dau
do phai ludn cing cao do). Ca dau thu va phat duoc kéo 1én vdi mot van toc dat
truée phi hop véi chidu dai coc va kha nang ctia may do. Trong qua trinh dau do
dinh chuyén Ién dinh tin hiéu dugc hién thi trén man hinh va dwoc ghi lai thanh
file duéi dang s6 va duoc luu giit trong thiét bi do.

Tinh niang ky thuat

B¢ thiét bi siéu am gém cac bo phdn chinh sau:

May do: La mot may tinh t6 hop v6i phan diéu khién thiét bi chirc nang diéu
khién qua trinh do, luu giir s6 liéu.

B6 phan do chiéu dai: Do chiéu dai kiém tra, kiém soét toc d6 kéo dau doCudn
day: Dai t6i 100m, mot dau ndi véi day do, mot dau ndi véi 2 dau do, truyén va
nhan tin hi¢u gitra may do va cac dau do.

Dau do: dau phat phat ra xung siéu 4m c6 tan sb 60 - 100KHz

Céc thiét bi siéu 4m hién nay cho phép do cac coc co duong kinh t&i 2,5m. Tan
sO ctia tin hiéu tir 250MHz. Tan s6 do tir I - 5cmv/lan do. Tan s6 phat xung 12 -
20 Hz.

- Quy trinh thi nghiém

Qud trinh thi nghiém siéu am cu thé nhir sau:

Danh sd cac dng siéu am trén mat dat (coc ¢ thé & sau bén dudi) theo mot quy
tic.

Po khoang cach giira cac 6ng siéu am. Trude khi do phai khang dinh cac 6ng
siéu Am chtra day nude va khong bi tic.

Pua cac dau do vao bén trong dng va tha xudng tan day. Can chinh 2 dau do
tai vi tri bé tong tot cho tin hiéu thu duoc 1a chuan nhét.

Qua trinh do bat dau ddng thoi khi kéo hai dau do tir ddy 6ng siéu 4m 1én va
két thuc khi hai dau do 1én dén dinh. Trong khi kéo dau do 1én phai lién tuc cp
nudc vao cac ong siéu am. S6 lidu do duoc luu giir lai trong may do. Néu nghi
ngd c6 khuyét tat trong qua trinh do dugc lap lai voi cac thang do khac nhau.
Lap lai qua trinh do cho cac cap 6ng siéu 4m (mit cat siéu 4m) khac. Thi nghiém
cho mét coc két thuc khi do siéu 4m cho tit ca cic mat cit hoan tt.

Két qua thi nghi¢ém s€ dugc don vi thi nghiém danh gid so bg tai hién truong
phan tich trong phong va 1ap bdo cao chinh thirc.
- Két qua thi nghiém
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Tin hiéu si€u &m nhan dugc trén man hinh may do. MJi vi tri chiéu siu siéu 4m
cho mét tin hiéu siéu 4m nhat dinh. Thong thuong bé tong tot cho tin hiéu siéu
am c6 bién d6 cao doéng déu, bé tong xau cho tin hiéu yéu.

Tai modi d6 sau may do thu nhan mat tin hiéu va tap hop cac tin hiéu theo chiéu
sau cho hinh anh phd siéu 4m hoc.

Hinh anh phd siéu am coc chi cho phép danh gia dinh tinh chét lugng bé tong
coc. Cac thiét bi siéu am hién nay déu phai c6 phan mém xir 1y s6 liéu dé dua ra
cac thong s6 cu thé hon 1a thoi gian va van téc truyén song 4m trong vat lidu
coc. Van tdc truyén song trong khoang 3000 - 5000m/s biéu hién bé tong tot va
ddng déu. Tai cac vi tri co suy giam 20% van tdc truyén song va van tdc truyén
song giam dudi 3000m/s biéu hién rang bé tong khuyét tat.

Phuwong phap dong

Phuong phap dong hay dung la : Phuong phap rung.
Noi dung cua phwong phdp:
Coc thi nghiém dugc rung cudng bic véi bién d6 khong dbi trong khi tan sb
thay d6i.Khi d6 van toc dich chuyén cua coc duoc do béng cac dau do chuyén
dung.
Khuyét tat caa coc nhu sy bién d6i vé chat luong bé tong, su giam yéu thiét dién
dugc danh gia théng qua tan sb cong hudng.
Néi chung cac phuong phap dong kha phirc tap, ddi hoi can chuyén gia c6 trinh
do chuyén moén cao.

Chon phwong phap siéu am dé kiém tra chit lugng coc sau khi thi cong,
kiém tra 2 coc.

Chwong 11: THI CONG PAO PAT

Vi yéu cau thi cong ting ngam va giai phap mong coc nhdi BTCT, phuong an
thi cong dat dé xuit theo trinh tu sau:
-Thi céng hé thong cir Larsen chéng vach dat bao quanh chu vi cong trinh. -Pao
dat bang co gidi dén cao trinh — 3.500m (cao trinh ddy bé téng I6t dai) Pao th

cong 20cm dat con lai

1. Lya chon phuong an chdng vach :

Theo két qua khao sat dia chat, 16p dat mit cia cong trinh 1a 16p dét san lap day
2,3 m va bén dudi l1a bun sét mau xam den co trang thai déo chdy, do do, pham

vi dao phan ngam cua cong trinh nam gitra hai 16p dat trén.
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Mot mat, do khong thé ap dung bién phap tao mai ddc dat tu nhién khi dao do
khéng ché bai cac cong trinh hién hitu bao quanh cong trinh. Vi vay, dé dam bao
tinh kinh té va hiéu qua, ta 4p dung bién phap chdng vach dait bang tudng cir
thép Larsen theo chu vi mit bang dao dat.

Uu diém cua loai cir Larsen :

-Vat liéu c6 cuong do chiu udn 16n.

-Pugc ché tao san theo theo yéu ciu, c¢6 thé han ndi truc tiép ngay tai cong
trrong.

-Tinh co dong va kha nang luan luu cao.

-Khong yéu cau may thi cong phirc tap va trinh do cong nhan cao.

Chon so bd cur Larsen loai II c6 cac thong sb sau:

Dién tich tiét dién ngang: 61,18 cm2.

Trong luong: 48 KG/m.

M6 men quan tinh: 1240 cm4.

M6 men khang udn: 152 cm3.

Chicu dai: L = 12m.

2. Quy trinh thi cong :

Sau khi tién hanh xong céng doan ép cir Larsen chéng vach dat. Ta tién

5.350m s€ st dung phuong phap dao tha cong.
3. Tinh toan khéi luong dao:
Khéi luong dao dat co gidi:
Veg =49,6 30,3 x 5,1 —(7.0.5°%0.7x38 + .0.3° x 0.7 x13) =76412m°
Khéi luong dao dat thi cong 1a:
Vie =49.,6 x 30,3 x 0,25 — (7. 0.5 x 0.2 x38 + 7. 0.3° x 0.2 x13) =369 m
Téng khéi luong dao 1a : V=764,1+369 =8010 m”

4. Chon may dao :

Chon may dao dat dua trén kich thude hd dao : H=5,35m
Dao dat bun sét nhao

Chon may xac mot gau nghich (ddn déng thiy lwc) ma hidu : EO-4321 co cac
thong sd k¥ thuét sau :(Theo bang tra 35 « May xay dung » cta thidy Nguyén
Tién Thu).
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q R h H fck
MAHIEU | () | (m) | (m) | (m) (gidy)
EO-4321 0,65 [895| 55 55 [16
Ning suit cia may dao tinh theo cong thirc:

N = g.Nck.k1.Kig (M3/h)

Trong do:

K = 1.05 — hé sb day gau ( dat am cap I11).

Ki=1.1 - hé s0 toi cua dat.

q = 0,65 m3 dung tich gau

Kig = 0,8 —hé s6 str dung thoi gian.

Hé sb qui vé dat nguyén tho: k; = I;{—j = 11%015 =0,95
3600
Ney = T
Véi Tck =tck . kvt
Kquay ( Tex thoi gian cua mdt chu ky quay)
t = 16 s (tra bang 35 s6 tay may XD)
ke =1,1 hé sb diéu kién khi d6 dat lén thung xe.
Kquay =1- hé sO phu thudc géc quay ¢, can véi Q=
90°
=> Ty =16.1,1.1=17,6
N = ?;6—:’ = %060 — 204,545 (1an/h)

=> Ning suit may dao:

N = 0.65 x 204.545 x 0.95 x 0.8 = 101.6 (m%h)
=> Nang suat 1 may dao trong 1 ca (8h):

Vo =N .t=101.6 x 8 =812.8m°

A )4 \ A - K VC 764‘1,2
S6 ca may dao can thiet : n =2 =
Veq 8128

=9,40 cachonn =10 ca

Tinh to4n bé rong theo phuong ngang ctia hd dao :
R?2=52+1>=S=vVR% - [0?

Trong do :

lo : budc di chuyén ciia may dio theo thiét ké
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lb=R-Rynin=7.2-3.70=3.5m

Rmin : ban kinh dao dt nho nhat R = 3.70 (m)

R : ban kinh dao dat theo thiét ké

R = 0.8Ryx = 0.8x8.95 = 7.2(m)

Bé rong mot nira hd dio theo phuong ngang tai cao trinh -0.5m:

S=./7,2%2 - 3,52=6,29 (m) chon s=6m
Bé rong mot nira hd dao theo phuwong ngang hd dao tai cao trinh -3.5m:
Smin=S-H/i=6-3/(1:0.5)=4.5m chon S,;;=4m

Vay bé rong cua ca hd dao 1a B=8m
5. Chon 6 t6 chuyén dat:

Tinh s6 lugng xe bén cho dt.
Chon xe TUSUZU YSZ 490D c6 dung tich thung xe 12m° khoang cach véan
chuyén 5 km (khodng cdch gid dinh), tbc @6 xe 20 km/h, ning suat may dao 1a
101.6 m%h.
S6 luong xe bén cho dat :
m = T — Lek +tdv +td +8q
tch tch
ty : Thoi gian d6 dat ra khoi xe : ty = 1 phut.

ty : Thot gian quay xe : t; = 2 phat.
te, : Thoi gian d6 dat day 1én xe.

4, 12 _ .
ty= 160 =——.60 =7 phat

Thot gian di va vé cta xe :
Thoi gian cua 1 chuyén xe :

tay = 222 = 30 phut

Thoi gian di va vé ctia xe

=t +tg +ty +tg =7+1+2+30=40 phat.

=> S xe can thiét.

m= % =2 =57xe

Chon 6 xe van chuyén dat (Phuc vu cho 1 may dao), dung tich thung xe 12m®.
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6. T6 chirc mit bang thi cong dao dat:

Trén MB, may di chuyén giat lui vé phia sau theo hinh chit chi, diy gau thi do
sang xe van chuyén. Chu ky 1am viéc cia may dao va may van chuyén da tinh
toan hop 1y dé tranh thoi gian chd lang phi.
Chwong 12: THIET KE BIEN PHAP THI CONG LOT MONG VA PAI
MONG DIEN HINH

1. Cong tac chuén bj :

Sau khi cong doan dao tia timg hé mong hoan thanh, tién hanh dap dau coc mot
doan 1=0.5m dé 1dy cbt thép chu cia coc neo vao dai (can chii y chira doan
béténg dau coc 0,2m dé ngam vio béténg ddi coc).

Nao vét hd mong. D6 16p bétong 16t mong da 40x60, M100, day D =100.

Sau khi bétong 16t dai coc ninh két, tién hanh dinh vi tim cgc, céc kich thudce dai

coc theo 2 phuong 18n 16p bétong 16t nay dé chuan bi cho cic cong tac tiép sau.
2. Bién phap thi cong dai coc :

Véi giai phap két cau bo tri san tang ham, dam mong va dai coc cd cao trinh
bang nhau, do d6, can dua ra giai phap thi cong giai quyét sy trong quan giita 3
két cau trén, boi khi thi cong san ting ham thi bat budc cac cong tac ngay bén
du6i day san ting ham phai hoan thanh (trong dé ¢6 :Két cau dam méng, ddi
coc, cong tdc dam nén nén tw nhién dudi cot san...)

Bién phép thi cong nhu sau :

Dot 1 : Tién hanh d6 bétong dai coc téi cao trinh -5,35 (day gidng mong). Sau
d6 tién hanh d6 dat dén cao trinh dudi day giang mong.

Pot 2 : Tiép tuc d6 bétdong dai coc va giang mong téi cao trinh -2.85m (cé kem
bién phdp xir I mach ngimg thi céng). Sau d6 6 dat dén cao trinh day san tang
ham Pot 3 : D6 bé tong san ting him

Cong tac cot thép :

Cong tac cdt thép ciing can luu y cac diém sau

Pam bao bé day 16p bétong bao vé a = 50mm bang cic bién phap sau :

-Duing céc con bo tao da bétdng (bang ximdng hay béténg diw sau khi do, tuyét
doi khéng dimg gach)

-Pé giir khoang cach giira 16p thép trén va dudi cua dai mong, co thé udn dai gitr
khoang cach c¢ét thép nhu hinh bén (ding P12, )
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Cong tac coppha:(mong dién hinh DC1 c6 kich thudc nhu hinh
veE)
2300
1150 1150
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Hinh 38: mit bang méng PC1

a. Vat liéu sir dung :

Loai 1 : 1000X2600X50, dung 2 tAm

Loai 2 : 1373X2600X50, ding 2 tim

Loai 3 : 650X2600X50, dung 2 tim

Loai 4 : 250X2600X50, dung 2 tim

Cac thanh sudn dung thép hop 50x50x1,8™", 50x100x1,8™ lién két véi nhau
bang khoa ciia bo san pham ctia FUVI Thanh chong xién Hoa Phat K-102 c6
chiéu dai 6ng ngoai 1,5m, chiéu dai 6ng trong 2m, chiu lyc nén tdi da 2000 kG.
b. Tinh toan cot pha ding :

Tinh toan thanh swon dung -

Tai trong tiéu chuan :0 = 7.H + 2qq

.H=2500 x 0.95 = 2375KG /m? : 4p lyc ngang cia bé tong méi do.

= 2500 KG / m® : khéi luong riéng cua bé tong.

H =0.95 m : Chiéu cao mdi 16p bé tong phu thudc vao ban kinh dam dui.

0d =Qd1t a2

Qa1 = 400 KG / m* : tai trong do d6 bé tong bang may.

Ja» =200 KG / m”: tai trong do dam rung.
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Jg 1, Qg 2 : tra bang 10.2 trang 148 sach “K¥ thuét thi cong” cuia TS.Dao Pinh
Puc(cha bién); PGS. Lé Kiéu.
Tuy nhién, voi cdppha dimg thuong khi d6 thi khong dam va nguoc lai, do vay:
Jg = Qar = 400 KG / m?
Tai trong tinh toan: gy =n.7H + 2ng .04
N =ng =1.3 : hé s6 vuot tai (tra bang 10.3 trang 148 sach “K¥ thuat thi

cong” cua TS.Dao Pinh Pure (cha bién); PGS. Lé Kiéu.
e = 1.3 x 2500 x 0.95 + 1.3 x 400 = 3607.5 KG / m?

B& tri thanh sudn ngang va doc nhu hinh v& trén Tai trong phan bb déu trén mét dai :
Jo =0y x b=3607.5x0.5=1803.7KG/m

Hinh 39 Biéu ¢6 moment cdp pha
Momen tinh toan :
1%  1083,7.0,52
|\/|1 = q =
10 10
M=M;=45.09 kGm

St dung thanh thép hop 50X50X1.8™" lam sudn ngang:

b.h3
J=——=148cm*
12
14,8
w=L=22-59cm®
y 2,5

Kiém tra Umg sut
Mmax  45,09.100
o= =
w 5,9

= 746,23(kG/cm?) < [R] = 2100 (k G/ cm?)
Tinh swon ngang : do cau tao thanh chéng xién lién két v6i suon ngang tai vi tri
lién két v6i thanh sudn dting nén thanh sudn ngang khong chiu udn ma dong vai

trd dinh vi cdp pha.

SVTH: PO VAN GIAU_ XD1801D
132



TRUONG PAI HOC DAN LAP HAI PHONG

Tinh thanh chong xién : thanh chéng chiu luc nén doc truc, ldy gan dung va
thién vé an toan ta lay luc nén 16n nhét tac dung Ién thanh chong bang luc tap
trung ctia sudn ding tac dung 1én suon ngang truyén vao thanh chong

3. Cong tac bé tong dai mong:

a. Khoi lwong bé tong:
Khoi lugng bé tong

Mong
\ Thé
: sO .

tén cau kién A b b’ h tich Tong

luong 5 5

(m | (m |[(m [(m |m m
DC1 4 2,52 2,5 11 25 88,2
DC1* 4 2,52 2,5 11 2,5 88,2
DC2 2 5 2 2,5 50
538,9
DC3 4 2,5 2 2,5 50
DC4 4 1 1 2,5 10
Giang mong 1 1 101 25| 2525
Bé tong 16t
\ Thé

tén cau kién >0 A b b’ h tich Tong

luong 3 3

(m | (m ((m) |[(m) |'m m
DC1 4 2,72 2,7 1,2 0,11 4,2432
DC1* 4 2,72 2,7 1,2 0,11 4,2432
DC2 2 5,2 2,2 0,1| 2,288
25,8464

DC3 4 2,7 2,2 0,1| 2,376
DC4 4 1,2 1,2 0,1, 0,576
Giang mong 1 1,2 101 0,1| 12,12

Bang 33: Khdi lugng bé tong
b. Té chire thi cong trén mdt b&ng:

Dbi v6i bétong 16t mong:
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Ta chi tién hanh cho dam da 40x60 tai ddy mong bang may dam chan ciru, sau
d6 cho tron ximang va cat dat mac 100, d6 xuong hé méng rdi dam phang mat.
Pbi v6i bétong dai coc,giang mong: -Dung bétdng san xuat tai nha
may Mac #300 -Trén mat bang thi cong, bd tri 1 xe bom bé tong. -Xe ding cach
tuong cu Larsen 2.5 m
¢. Chon mdy phuc vu thi cong:
c.1. May bom bétong:
Theo « Album thi céng xdy dung » ciia thay Lé Vin Kiém, chon mdy bom bétong
c6 md hiéu : BSF..9 véi théng s6
-Luu lugng : 90 m*/gio
-Ap suét bom : 105 bar
-Chiéu dai xylanh : 1400 mm
-Puong kinh xy lanh : 200 mm.
c.2. O t6 vdn chuyén bétong:
Ta van chuyén bé tong bang xe 6 t6 chuyén dung, thung tu quay.
Céc loai xe may chon lya theo ma hiéu ctia cong ty bé tong thuong pham.
Chon loai xe c6 thung tu quay ma hiéu SB-92B c6 céc thong s6 ky thuat sau.
+ Dung tich thung tron g= 6 m3
+ O t6 hang KAMAZ-5511
+ Dung tich thung nuéc q= 0,75m3
+ Cong xuat dong co = 40W
+ Téc do quay thung tron 9-15,5 vong/phut
+ Do cao phdi lidu vao 3,5m
+ Thoi gian d6 bé tong ra : 10 phit
+ Trong luong xe c6 bé tong = 21,85T
- Tinh toan sb xe van chuyén bé tong can thiét:
Gia thiét tram tron cach cong trinh 6 km,
Thai gian cho mét chuyén xe di va veé:

L L
t=t +—+t, + —+t
th th

t;: thoi gian cho vat liéu nén xe, t,=0.25 gio
ty: thoi gian d6 xuéng, ty = 0.2 gior

teh: thoi gian cho va tranh xe, t.,=0 gio.

L: cu ly van chuyén, L=6 km.
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Vyp: Van tdc trung binh cua xe, Vy,=40 km/h
S6 chuyén trong mot ngay ciia mdi xe:
t=025+—+02+—+0=0.75
40 40

T: thoi gian du kién d6 bé tong, T=7gid
T,: thoi gian ton that, T,=0.2 gio.
Lay m = 9 chuyén

Sb xe can thiét: n=——
q.m

Trong d6: Q 1a khéi lwong bé tdng can van chuyén trong 1 ngay

Q =406/2=203 m3

q la dung tich thung tron, g=6 m3
Xe n=203/(6x9)=3.75

Chon 4 xe

OATOA/AA CHUYEA BEATOAIG

Két luan: Dung 1 may bom bé tong Putzmeiter

c.3. Chon dam dii:

Dung dam dui bé tong do cong ty Hoa Phat cung cap vdi cac thong sb sau:

Dau dui : Chon loai dau dui PHV - 28 c6:
- Kich thudce: (28x345) mm.
- Bién d6 rung: 2 mm.
- Tan s6 rung: 1200 1400 lan/phit
- Trong lugng: 1,2 kg.
Day dui : Chon loai day PSW c6:
- Puong kinh ruét: 7,7 mm.
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- Puong kinh vé: 28 mm.
Chiéu dai day: 3 m.
Mo to ngudn : Loai PMA - 1500 co:

Cong suit: 1,5 KVA ; 1 pha
Trong luong: 6,5 kg

d.Yéu cau khi dim bé tong:

-Khi d3 d6 duoc 16p bé tong day 30(cm) ta st dung dam dui dé dam bé
tong.

-Bé tong can duoc d6 lién tuc thanh nhiéu I6p co chiéu day bang nhau phu
hop Vé6i dic trung cia may dam sir dung theo 1 phuong nhét dinh cho tat ca cac
l6p.

-Khi ¢am cht y dung k§ thuat:

+Khong dugc ddm qué 1au tai 1 vi tri trdnh hién twong phéan tang.(Thoi
gian dam1 chd < 30s).

Pam cho dén khi tao vi tri ddm noéi nude xi mang bé mat va khong con
ndi bot khi thi c6 thé ngung lai.

-Lay chiéu day 16p @6 < 1.25 chiéu dai ctia bo phan chan déng. Véi chiéu
cao dai mong 1a 1.2(m )sé& chia lam 2 16p mdi 16p day 0.6m.

Budc tién caa dam lay a < 1,5R

R: 14 ban kinh tac déng cua dam.

Pam dui phai dn sau xudng 16p bé tong dudi 5+10cm dé lién két hai 16p
vai nhau

Khi d¢am khong dé chay cham vao cdt thép vi vay dam s& 1am rung c6t
thép phia dudi 1am bé tong d3 ninh két bi pha hong, Giam lyc bam dinh gitra cot
thép va bé tong.

Khi rat dam ra khoi bé tong phai rat tir tir tranh tao 15 hong trong bé tong.

+ Hut nudce trong bé tong:

Thong thudng lugng nudc phai cho vao bé tong du nhiéu so véi luong
nuéc cho thuy hoa xi mang. Sau khi dam bé tong, hut bot lwong nudce 13 bién
phap tét dé ting chat lwong bé tong. Dung tdm chan khong dé hut sau khi dam
bé tong, c6 thé hut tir 15 + 20% nudc.

Viéc hut nudc tac dong duoc theo chiéu sau khong qua 25cm. Trinh ty

thao tac hut nhu sau: Sau khi ddm xong, nhanh chéng can phang mit bé tong.
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Trong vong 15 phut tir khi ddm xong, dit ban hat nudc nén mit bé tong hut
nuéc ngay. Do hut chan khong phai nho hon 500(mm Hg) véi tim nho, 350(mm
Hg) va&i tam 16n. Khi chiéu day két cau can hat nuéc nhé hon 200(mm) phai hat
dugc khong it hon 15% nudc cho vao bé tong va khong it hon 5 lit cho mot m?
tAm chin khong.

Vi bé tong mac 140 =+ 200, d6 sut Abrams cua bé tong 4 + 6(cm), do
chan khong 500mm Hg, bé tong day 10, 20, 30 cm thi hit 9.26 va 30 phat. Con
ché tao loai khuon hat nuée cho canh va day két cau.

e.Bao dudng bé tong mong_:

Sau khi bé tong méng va giang dai di duoc d6 va dam xong sau 2 gio ta
phai tién hanh bao dudng cho bé tong nhu sau:

- Can che chan cho bé tong dai mong khong bi anh hudng cia mdi trudng.

- Trén mit bé tong sau khi d6 xong can pha 1 16p giit d6 Am nhu bao tai,
mun cua...

- Thoi gian gitr 6 4m cho bé tong dai : 7 ngay

Lan dau tién tudi nudc cho bé tong 1a sau 4h khi do xong bé tong. Hai
ngay dau, ctr sau 2h dong ho tudi nudc mot 1an. Nhimng ngay sau cit 3-10(h) tudi
nuéc 1 lan.

Khi bao dudong chu y : Khi bé tong khong du cuong d9, tranh va cham
vao bé mat bé tong. Viéc bao dudng bé tong tét s& dam bao cho chat lugng bé
tong dung nhu mac thiét ké.

f. Thao do van khudén mong:

Van khuén thanh c6 thé d& khi bé tong dat 12kg/cm? tirc 1a khoang 24h
vao mua heéva 48h vao mua dong.

Vi bé tong moéng 1 khdi 16n, dé dam bao yéu cau ky thuat thi sau 7 ngay
mé&i dugc phép thao do van khudn.

Do bam dinh ctia bé tong va van khuon tang theo thoi gian do vay sau 7
ngay thi viéc thao d& van khudn cé gip kho khin (Ddi v6i méng binh thudng thi
sau 1+3 ngay la co thé thao d& van khuon dugc roi). Boi vay khi thi cong lap
dung van khuén can cht y st dung chat dau chéng dinh cho van khuén.

8.3.4. Lap bién phap thi cong 14p dat- ton nén

* Yéu cau ki thuat ddi véi cong tac 1ap dat:

- Sau khi bé tong dai va ca phan cot toi cot mat nén da duoc thi cong xong

thi tién hanh 1ap dat bang thu cong, khong duoc dung may bai 1§ vuéng viu trén
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mat bang s& gay tré ngai cho may, hon nita may c6 thé va dap vao phan cot da
d6 toi cot mat nén.

- Khi thi céng dip dat phai dam bao dat nén c6 d6 am trong pham vi
khong ché. Néu dat khé thi tudi thém nudc; dat qua wdt thi phai co bién phap
giam do am, dé dat nén duoc dam chat, dam bao theo thiét ké.

- Véi dat dap hé mong, néu sir dung dat dao thi phai dam bao chat lugng .

- D6 dat va san déu thanh tung lop. Trai téi dau thi dam ngay téi do.
Khong nén dai 16p dat ddm qua mong nhu vay s& 1am pha huy cdu trac dat.
Trong mdi 1op dat trai,khong nén sir dung nhiéu loai dat.

- Nén lap dat déu nhau thanh ting 16p. Khong nén 1ap tir mot phia s& gay ra luc
dap d6i voi cong trinh

Chuwong 13: THI CONG PHAN THAN VA HOAN THIEN
Thi cong phan than gdm cac cong tac sau

+ Lap dung cot thép cot

+ Lap dyng van khuon cot

+ D6 bé tong cot

+ Lap dung cdy chéng van khuon dam san

+ Pit ¢dt thép dam san

+ D6 bé tong dim san

+ Bao dudng bé tong

+ Théo d& véan khuon

+ Xay tuong

+ Trat va cac cong tac hoan thién
1. Thiét ké van khudn
*Gidi thiéu cong trinh.
- Cong trinh cao 16 tang dién hinh 14 3,3(m).Tong chiéu cao cong trinh 1a
58,5m. Cong trinh ¢6 chiéu dai 13 50,6(m), chiéu rong 13 30,3 (m).

: Tiét dien
Tang
Cot bién (mm) Cot gitra(mm) Cot bién (mm)
Téang 1-5 700x700 1200x700 1000x700
Tang 5-10 700x600 1000x700 900x700
Tang10-mai 700x600 900x700 800x700
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+ San BTCT &b toan khéi, day 18 cm.

+ Tiét dién dam doc va cac dam phu 30x60 va 80x60mm.

+ Tiét dién dam khung: 70x60 mm.

- Giai doan thi cong phan than chiém thoi gian dai nhat trong céc giai
doan thi cong cong trinh. N6 doi hoi khdi lwong 16n vé nguyén vat liéu, nhan
cong va cong tic quan 1y chat ché. Viéc 1ap bién phap thi cong phan than ciing
cdn ctr vao tinh chét cong viéc, can clr vao kha ning cung tng may moc, thiét b,
nhén cong; cin ct mat bang cua khu dat thi cong va tinh hinh thuc té cia cong
truong. Yéu cau dit ra khi 1ap bién phap thi cong 1 phai dwa ra phuong an hop
ly, dam bao cac yéu cau vé k¥ thuat, yéu cau vé kinh té va quan tdm dén loi ich
xa hdi, an toan lao dong va bao vé modi truong.

- Pé dua ra mot phuong an tbi wu, can lap ra nhiéu phuong an thi cong
khac nhau, sau d6 chon lya va so sanh phuong an. Tuy nhién, do diéu kién thoi
gian c¢6 han nén em chi lap ra mot phuong an thi cong cong trinh dya trén nhitng
yéu cau dat ra.

- V61 cong trinh cao téng thi viéc lya chon hé van khuén hop ly s€ mang
lai hiéu qua cao vé thoi gian thi cong va chat luong cong trinh; hon nita né con
¢ v nghia rat Ién vé mat kinh té. Hién nay véi cac cong trinh xay dung hién dai,
xu thé str dung hé van khuon dinh hinh trd nén pho bién vi rat tién lgi, hé s6 luan
chuyén van khuon 16n; tuy nhién can ¢ sy linh hoat trong viéc bd tri van khuén.
Véi nhitg dic diém cua cong trinh em chon phuong 4n thi cong van khuén cho
cong trinh nhu sau:

+ Van khuon cot va dam san str dung hé van khuon dinh hinh.

+ Xa gb sir dung gé nhom V.

+ Cot Chéng cho dam va san 1a cét Chéng thép, hé giao PAL; hoac két hop
cot Chéng va giao PAL tuy theo kich thudc thuc té ma ta chon bd tri hé van
khudén cho phu hop.

- P6i voi cong trinh thi cong, do chiéu cao nha 16n, sir dung bétong mac
cao nén viéc st dung bétdng tron va dd tai chd 1a mot van dé kho khan khi ma
khéi lwong bétong 16n (khoang vai trim m®). Chat lugng cua loai béténg tron tai
chd rét kho dat duoc dung mac thiét ké.

- Bétong thuong pham hién dang dwoc st dung nhiéu cho cac cong trinh

cao tang do c6 nhiéu uu diém trong khau bao dam chét luong va thi cong thuan
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loi. Xét vé gia ca theo m® bétong thi gia bétong thuong pham so véi béténg tur
ché tao cao hon khoang 50%. Nhung vé mat chat luong thi viéc sir dung bétong
thuong pham hoan toan yén tdim, dam bao dung yéu cau thiét ké.

- Do cong trinh ¢6 mat bang réng rdi, chidu cao cong trinh 16n, khoi
lwong bétdng nhibu, yéu cau chat luong cao nén dé dam bao tién do thi cong va
chat lugng cong trinh, ta lya chon phuong 4n:

+ Thi cong cot, dam, san toan khoi ding bétdng thuong pham dugc cho
dén chan cong trinh bang xe chuyén dung, c6 kiém tra chat luong béténg chat
ché trude khi thi cong.

+ Do bétong cot va dam, san béng co gioi, dung can tryuc thap dé dua
bétong 1én vi tri thi cong co tinh co dong cao. Cong tac thi cong phan than dugc
tién hanh ngay sau khi 1ap d4t méng. Viéc to chiic thi cong phai tién hanh chat
chg, hop 1y, dam bao lwong k¥ thuat an toan. Qué trinh thi cong phan than bao
gom cac cong tac sau:

Thiét ké van khuon cot

| — —

(7. THANH CHONG CHAN BDX100 |
8.NEO THEP 810

£ 1-VAN KHUON THEP 16 HoP |

1

| 2-GONG THEP 6OC

| 3SAN BTCT DAY 180

| 4THANH CHEN CHAN

I 5,01 CHONG DINH HINH
! 6,THANH XA G0 80X 100

1
|
| 9.CAP THEP 012

| 10.TANG 00 DIEU CHINH

! 11.6IR0 CONG TAG

! 12.CHOT GONG BANG THEP

taeh! pv, nkhu«ncét

Hinh 40: S6 liéu vé cong trinh va to hop cot:
T6 hop van khudn cdt ting 2: 300x700x2700mm
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Xét cot truc Y-2 ting 2
kich thudc :300x700(mm)
H=H, - h4=3.3-0.6=2,7 (m)

So db tinh:
Ta tinh van khudén nhu mot dam lién tuc
q
| 750 | 750 |

Hinh 41 So d6 tinh van khuon c6t
Tai trong tac dung 1én van khuon. Do d6 bé tong bang bom tir ting 1-5
+ @y : Tai trong do ap luc tinh cua bé tong, n;= 1.3.

0:°=yxH : H: Chiéu cao d6 bé tong cot.
>0, =2500%0.75=1875(kG/m?)-> g," = 1.3x1875=2437 (KG/m?)
+q, : Tai trong do dam bé tong st dung dam dui D70, n,= 1.3.

- Do dam bé tong: q,° = 200 -> g," = 1.3x200 = 260 (KG/m?)

Téng tai trong tac dung 1én hé théng van khuon:

q°= ;" + 9, = 1875+ 200 =2075(KG/m?)
q%= g,"+ q," = 2437.5+260 =2697(KG/m?)
Tong tai trong tac dung 1én tim van khuén bé rong b= 0.7(m)
= q°x b =2075%0.7 = 1452,5(KG/m.)
9, = q"x b = 2697x0.7 = 1887,9(KG/m.)
d) Kiém tra van khuén:
- Kiém trado bén: =M, /W <R,

Muax= Qv'x14°/10 = 1887,9x 0.75%10= 106 (KGm)=10600(KG.cm)
Vi |y : khoang cach bb tri cac gong cot da chon =0.75m.
W: Momen khang udn cua tim van khudn,tra bang W= 6.45 cm®.
Rinep : cuong do cua thép: Rye,= 2100 kG/cm?.
> o= 10600/6.45 = 1643 (KG/cm?)< Rinep= 2100 kG/cm?.
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-> Vén khu6n dam bao do bén.
- Kiém tra ¢ vong;
;[f x4 |
128xExJ "7 400
E: Modun dan hoi cua thép: E=2.1x10° kG/cm?.
J: Mémen quan tinh cua tim van khudn,tra bang J= 28.59 cm*,

DBdi v6i so d6 didm lién tuc f=

22 5x102x75%
> = 022:5% 06" > _0.026(cm)
128x2.1x10°x28.59
|
[f - -Py 187(cm)
400 400

— f<[f] — Van khuon dam bao 4o vong.

Thiét ké van khuon dam- san cho mot 6 san dién hinh

- Van khuon san dugc ghép tir cac tdm van khuon dinh hinh véi khung

bang kim loai.

- Pé d& van san ta dung cac xa gd ngang, doc ké truc tiép 1én dinh gido

PAL.

- Khi thiét ké van khuén san ta dua vao kich thuge san dé to hop van

khuon, van khuon chon ciu tao sau do tinh toan khoang canh xa gé. Ta chi tinh

toan cu thé cho 1 6 san, cac 6 san khac dugc cau tao tuong tu.
* Tinh van khuén, xa go cot chong cho dam chinh
- Dam c6 kich thuéc 700x600
nhip L =9000-(600+500)=7900(mm)
* T6 hop van khuon:
-> Khoang cach bd tri cac xa gb ngang lx.ng = 60CM.
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D700X600 i Y3
2 | = —
C700X900 C700x800,
(e») (@] o (e»)
3 3 3 3 S
3 3 3 3 =S
(e (@] (e (]
8 = 8 2
C700X900 €/00x800
D700XE00 Y2
’ 2 3 J—
“ 10500 4}
J 11350 |
X3| X4|

Hinh 42 Tai trong tac dung Ién van day:

ITIF i poc b VAN KHUON THEP XA NGANG GO iR

{ } 30XT00MM / 80X T00MM } |
|

‘ ‘} L el i N 1 — Lol | wei i Eol i el i well i1 ‘

g B | p3oxi5] J P30X15 P30X15 P30X15 P30X14 P30X14 - o =
SIS P30X15 P30X15 P30X15 P30X15 P30X15 P30X14 gl 2
4 \ 1 T S o I S ES— [ E— o | S— E— | S——" | E—— 1| 1 ﬁ o
\ A i

CAY CHONG DON ‘
e oo Newdem

4£££Bol750«L750L750J’750-L750l750l'750l750l750l750’L750l6601640‘£$

hd o

10500

X3| TO HOP VAN KHUON DAY DAM CHINH X4|

Hinh 43 T6 hop van khuon day dam:

g:: Trong luong ban than van khudn, n;=1.1.

0" = nix g1°xb ; 94" = 20(KG/m?) -> ;" =1.1x20x0.3 = 6.6(KG/m)
J.: Trong lugng bé tong c6t thép dam, hy= 700(mm), n,=1.2.

02" = Nyx(yarerxhy +100)xb= 1.2x(2500x0.7+100)x0.3= 666(KG/m).
gs: Tai trong do dé bé tong, n;=1.3.

05" = Nax 03°xb ; D6 bé tong dam,san bang may bom
5" = 400 kG/mZ.

> (3" =1.3 x 400x0.3 = 156(KG/m).
Ja: Tai trong do dam bé tong, n,=1.3.
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04" = Nax q4°xb; g4 = 200 KG/m? -> q," =1.3 x 200x0.3 = 78(KG/m)
Tathay g; > g, : nén 13y q; dé tinh toan.
*) Tong tai trong tac dung 1én van khuon day dam 1a :
q°=q,°+ 9,°°+ q3°=6.6/1.1 + 666/1.2+ 156/1.3 = 681(KG/m)
q"=o,"+ g, + g3" = 6.6+ 666+ 156= 828.6(KG/m).
Kiém tra van day dam
* So d6 tinh 1a dam lién tuc chju tai trong phan b déu gdi twa 1a céc
thanh xa ngang cach bd tri cac xa gd ngang lxng = 75Cm.
* Kiém tra theo diéu kién bén;
Muna= 0% lng/10 = 828.6x 0.75%/10= 46.6(kGm)=4660(KGcm).
V6i Iy ng - Khoang cach bb tri xa gd ngang d& van day =0.75m.
W: Mémen khang udn cua tim van khuon,tra bang W= 6.34( cm®)
Ringp : cuong do cua thép: Ry,e,= 2100 kG/cm?.
> o= 4660/6.34 = 735 kG/cm’ < Ry,e,= 2100 kG/cm?,
> Van khuon dam bao do bén.
* Tinh theo diéu kién bién dang :
Tai trong dung dé kiém tra vong : q*° = 681(KG/m)
- Kiém tra ¢ vong:
, o vl
Doi voi so d6 dam lién tuc f=—————<|[f ]——
28 xExJ
E: Modun dan hoi cua thép: E=2.1x10° kG/cm?.
J: Mémen quan tinh ctia tim van khuon,tra bang J= 28.59 cm”.

-2 4
> = OO X0 699
128x2.1x106x28.59
|
[f]l=—== 1 _9.19(cm)
400 400

— f<[f] — Véan khudn dam bdo d6 vong.

c. Tinh toan,kiém tra xa ngang d& van ddy dam.

*So d6 tinh: coi xa gd ngang nhu dim don gian chiu tai trong tap trung
dat gitra dam,c6 goi tua 1a cac xa go doc,nhip 0.8(m)
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Hinh 44 Tai trong tac dung:
Tai trong tac dung 1én xa ngang 1a tai phan bd trén bé rong van ddy, coi
nhu tai tap trung dit tai gitra xa gd + trong lwong ban than xa gb.

Chon tiét dién xa gb ngang 13 : bxh = 8x10 cm.
P “ang=P1“+ P,° .
P,°= 0. I ng= 681x0.75 = 511(KG)
P2 = by ngx Nxngxlxixygs = 0.08x0.1x1x780 = 7.488(KG).
> P ¥, np= 511+7.488 = 518(KG).
P ttx,ngzpltt+ Pztt .
P,"=q" x Iy ng= 828.6x0.75=621(KG)
P,'= NxBy ngx Nxngxlx1xygs= 1.1x0.08x0.1x1x780 = 8.2368(KG).
>P .= 621 +8.2368 = 630(KG).

n - hé s vuot tai,n =1.1.

by.ng : Chiéu rong tiét dién xa gb ngang.

hxng : Chiu cao tiét dién xa gd ngang.

l.: Chiéu dai xa gb ngang =1.0m.
* Kiém tra d6 bén va vong cta xa gd ngang:

- Kiémtrado bén: o=M__ /W <[o]
Munax= Pngxlea/d = 630x0.8/4= 121kGm=12100(KGcm).

Véi |, 4 : khoang cach b tri cac xa doc = 0.8 m.

W=b x h?/6=8x102/6=133.33(cm?®)
[o]: tng sut cho phép ctia gd: [o]g = 90 (KG/cm?).
-> o= 12100/133.33= 89.1 (KG/cm?) < [o']y5 = 90 kG/cm?
> Thanh xa ngang dam bao d6 bén.

. p;cngxlid Ny
- Kiém tra ¢ vong: f=——=—>*=<[f]=2L
48 x ExJ 400
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E: Mbdun dan hoi cua gd: E= 1.2x10° (KG/cm?).

J: Mémen quan tinh J=bxh%12= 8x10%12=666.67(cm?)
_ 518.5x107x120°
© 48x1.2x10°x666.67

=0.11(cm)

— f<[f]—> thanh xa gd ngang dam bao d6 vong.

c. Tinh toan,kiém tra xa doc d& xa ngang.
So d6 tinh:
So d6 tinh 14 coi xa g6 doc nhu dam lién tuc chiju tai trong tap trung dat

tai gdi va gitra dam,gdi tua 1a cac dau gido, nhip 1,2m.

S

R A O
S

A A A 4

X3

750 J 750

750 J /50 4 750 J /50 J 750 J /50, 750 J 750 ’ /50 J 750, 750 J /50 |

10500

s- d& tYh xudac X4

Hinh 45 So d6 tinh toan xa doc

So @6 tinh toan xa doc d& dam
Tai trong tac dung:
Tai trong tac dung 1én xa doc 12 tai trong tap trung dat tai goi,gitta dam.
Chon tiét dién xa g6 doc 1a : bxh = 8x10 cm.
P a=P “ng /2 +P “ixa
P “pixd = Dxaxhyaxloxyg = 0.08x0.1x1.2x780 = 7.488 (KG).
>P € = 518/2 + 7.488 = 266(KG).
P%=P ttx.ng 12+ P % ixd
P % = Deax hy axlx2xYgs xN = 0.08x0.1x1.2x780x1.1=8.2368 (KG).
>P " = 630/2 +8.2368 = 323(KG).

n - hé sb vuot tai,n =1.1,

byg : Chiéu rong tiét dién xa g doc.

hyg : chiéu cao tiét dién xa go doc.
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lo: Chiéu dai doan xa gé doc=1.2m.
Kiém tra d6 bén va vong ciia xa go doc:
- Kiém trado bén: o=M__ /W < [o]
Mmnax= P q.1¢/4 = 323x1.5/4= 121(KGm)=12100(KGcm).
Vi | khoang cach gido chéng = 1.5 m.
W=bh?/6=8x102/6=133.33(cm°)
[o]: tng suat cho phép ctia gd: [0 ]y = 90 kG/em?.
> = 12100/133.33= 87.2(KG/cm?) <[]y = 90 kG/cm?.
-> Thanh xa doc dam bao do bén.

PtC |3 I
- Kiém tra ¢ vong: fz—xd'¢c o [f]:_C
48 x E xJ 400

E: Modun dan hoi cua gd: E= 1,2x10° kG/cm®.
J: Mémen quan tinh J=bxh*/12= 8x10°*/12=666.67 (cm®).
_ 266x107x150°
© 48x1.2x10°%666.67
[f]:l—cz@:o.?ﬂ(cm)
400 400
— f<[f] — thanh xa gb doc dam bao do vong.

=0.002(cm)

*) Van khuén thanh dam.
a) T6 hop van khuon:
- Chiéu cao thanh dam can ghép van phia c6 san: h= 700- 180 = 520(mm).
- Chiéu dai thanh dim can ghép van:
I, =9,4(m)
b) So d6 tinh toan:
- So do dam lién tuc ké trén cac gdi tya 1a cac thanh suon.
> khoang cach bb tri cac suon ding l,= 75(cm).
q
|
A b i

qL 750 L 750 ],

allln.

1111111

Mmax Mmax
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So @6 tinh van khudn thanh dam
c) Tai trong tac dung:
+(q : Tai trong do ap luc ngang cua bé tong, n;= 1.3.
0. = yxhg = 2500x0.6=1500 (KG/m?)
0:" = nyx 94°= 1.3x1500=1950 (KG/m?).
+Q, : Tai trong do ap luc sinh ra khi dam,dd bé tong, n,= 1.3.
- Do dam bé téng: q,° = 200 -> g," = 1.3x200 = 260 (KG/m?)
Tong tai trong tac dung 1én hé thdng van khuon:
q°= ;" + 9, = 1500 + 200 = 1700 (KG/m?).
q"= q."+ g," = 1950 + 260 = 2210(KG/m?).
Tong tai trong tac dung 1én tAm van khuén bé rong b= 0.3m:
0v°= q°xb = 1700x0.3 = 510(KG/m)
gy = " xb = 2210x0.3= 663(KG/m)
d) Kiém tra d6 bén va véng cua van khuén thanh:
- Kiém trado bén: o =M __ /W < Riep

Mpa= Gv'x 15710 = 663x 0.75%/10= 37,29(KGm)=3729(KGcm).
Véi |, : khoang cach b tri cac thanh suon =0.7(m).

W: Mémen khang udn cua tim van khudn,tra bang W= 6.45 cm®.
Ringp : cuong do cua thép: Rye,= 2100 kG/cm?.

-> o= 3729/6.45 = 578 (KG/cm?) < Ryy,= 2100 (KG/cm?).

> Van khuon dam bao do bén.

- Kiém tra d6 vong;

G x 14 [f]--s
128x E xJ 400
E: Mddun dan hoi cua thép: E=2.1x10° (KG/cm?)

J: Mémen quan tinh cua tim van khudn,tra bang J= 28.59 cm®,
o 622x10°x75"*
128x2.1x10°x28.59

DBdi voi so dd dam lién tuc f=

=0,054(cm)
I 7
[f]=—5=—5=0.18(cm)
400 400
—  f<[f] = Van khuén thanh dAm dam béo d¢ vong.

e) Kiém tra thanh suon:
+) Xac dinh so do tinh:
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Thanh suon dtng c6 so d6 tinh 1a dim don gian véi goi twa 1a cac thanh

chéng xién,khoang cach cac thanh chéng xién 1,=60(cm),chiéu dai thanh suon

I;=60(cm)

+) Tai trong tac dung:
0s° = 0" x 1,=2075x0.75 = 1556 (KG/m).
s =q" x I;= 2697x0.75 = 2022(KG/m).

+) Kiém tra d6 bén va do vong cta suon.
Chon tiét dién thanh suon 6x10 (cm)
- Kiém trado bén: o =M __ /W < [o]
Mpma= 05 148 = 2022x0.6%/8= 89(kGm)=8900 (KGcm).
Véi | : khoang cach bb tri cac thanh chdng xién =0.6m.
W=bh?/6=6 x 10 /6=100(cm®)
[o]: tng suat cho phép ctia gd: [0 ]y = 90 kG/em?.

-> o= 8900/100 =89 (KG/cm®) < [ 14 = 90 kG/cm”.

-> Thanh sudn dam bao d6 bén.

*Tinh toan van khudén san

T6 hop va tinh toan, kiém tra van khudn, xa g, ¢t chong cho san

a: To hop van khudn:xét 6 san dién hinh c6 kich thudc I6n nhat Ol

(9,4x8,3)m
5250
,450, 600 , /50 , /50 , 900 ., 900 , /50 , 750 300,450,
B BRI
> 0q0q O
i ‘I otw™ | “@rsr o 1%5" | =
QY = @}) 7 E@ Eﬁ 7
i | B ‘I "
L |7
i ik
| 1] = N SN = R

400{ 1200 J 1550 J 1200 qLOO[ 8

X3

o

4

5250

T0 HOP VAN KHUON SAN
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GHI CHO VAN KHUGN SAN: :

|
|
: 1.AN KHUBN 8N 7THANH HEP THANH DEM{E0X100
| Dk GO LOP TREN ©O 54N (B0X100)  8THANH £ %k o6 LR TREN |
| 3%k ol LOP DU DD SAN (BO0N100) QAN KHUON DEY DiM |
| 4.yEN THANH DiM 10, THANH MEP DOC DAM(40%40) |
| S.THANH CHENG XIEN AN THENH DA |
| B.3A O NGANE D hn Dby DM |

. - _ _
- — el ] 0.6 —
Ll I I — | Y3
Y 5
%% % ?
ol 0 o0 ] 5 [l
g AN 7
: X
Y/ S si
o & - o| o
o o o
o i ) o ~
0 o o
i\ / sl
9 /X\ ]
2 I - ~
o7 el
] u T T o Y2
7 S
o 0 s} ] ]
E 10500 +
) 11350 )
X3| X4|

b. Xac dinh tai trong:

- T4l trong voi van san:

+ Tai trong ban than van: q;"° = 20 = 20(KG/m2)= q," = 1.1x20 = 22
(kG/m2)

+ Tai trong do bé tong: qgtc = vyprerxhg +100= 2500x0.18+100=
550KG/m).

—03"=1.2x550=4200 (KG/m?)

+ Tai trong do trut bé tong:d6 bang bom ->05"°=400(KG/m?)

—(05"=1.3x400=660 (KG/m?)
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+ Tai trong do dam béténg n,=1,3; q,° = 200 (KG/m?) vé&i dam cb

D=70(mm)
= 4" = 1.3x200 = 260 (KG/m?)

+ Tai trong do ngudi va thiét bj :95° =250(KG/m?) = gs" = 1.3x250 = 325

(KG/m?)
+ Tai phan b6 déu trén van ddy san :
9°= 0. + 9,°+ 95°+ g5° =20+350+400+250=1020(KG/m°)
9" = qu" + 9" + g3 + g5 =22+420+520+325=1287(KG/m?)
¢ .Tinh toan, kiém tra van khudn, xa gd ngang, xa g doc:
+ Tinh toan kiém tra van khuén
Tong tai trong tac dung 1én tAm van khuén bé rong b = 0,3m:
0.°= g x b = 1020x0.3 = 306 (KG/m)
g = g x b = 1287x0.3 = 386 (KG/m).

+Tinh theo diéu kién bén :Coi van khudn san nhu mot dim lién tuc ké 1én

cac gdi tua 13 cac xa gb ngang ta c6 :Trong d6 : W- Momen khang ubn ciia tim

van khudn rong 300, W = 6.45 (cm3)
[c]-Cudng d6 cta van khudn kim loai, [o] = 2100 (kG/cm2)

q
LLJLLLL L]
i S A

Bb tri khoang cach cac xa gd ngang 1a 75 cm

ty 2
-Kiémtradobén:o =M, /W < Riep :Mimax = ql-:)sn
2
?Mina = %41-7 (KGm)=2170(KGcm)

> 6=2170/6.45 =336<R., . =2100(KG/cm?)

thep
Vay van khudén dam bao do bén.

Kiém tra van khuon theo diéu kién bién dang:

Tai trong dung dé kiém tra vong : q* =306(kG/m)
g’

Do vong duoc tinh theo cong thuc : f=———
’ & ’ g 128xExJ
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C6 : Egp = 2.1x10° (KG/cm?), J = 28.59 (cm”)
3.06x75%

= f= 5 =0.012(cm)
128x2.1x10~x%28.59
I 75
0 VO ep : [f|=—===-—-=0.18(cm)>f A ma
D¢ vong cho phép : [f] 200 200 (cm)>f (Thoa man)

d. Tinh toan kiém tra xa go 16p trén
* Chon tiét dién xa gd 1a : bxh = 10x10 cm ; gd nhom IV, khoang cach
gitra cac xa gd 16p trén da chon 16n nhat 1a 75(cm), khoang cach gitra cac xa gb
|6p dudi da chon 1a 120(cm).
Xa g6 16p trén co so d6 tinh 1a dam lién tyc chiu tai trong phan bo

deu,gol tya la cac xa go lop dudi.

NN
1200 1200 }

* Tai trong tac dung 18n xa go:
0% = 9% Ly +hyggx hygx vgs = 1020x0.75+0.1x0.1x780= 771 (KG/m).
"% =0" X +De1xh g xyxn=1287x0.75+0.1x0.1x780x1.1=972 (KG/m).

l: Khoang cach bd tri xa gb 16p trén.

n=1.1: hé s6 vuot tai.
b, Nt © Chiéu rong,chiéu cao tiét dién xa go 16p trén.
* Kiém tra ¢ bén va vong cla xa go:
- Kiém tra do bén: c=M,,, /W <[o]
Mpa= qax 10?10 = 972x 1.24/10= 140 (KGm)=14000 (KGcm).
Véi |y, : khoang cach bo tri xa g6 16p dudi = 1.2 (m).
W=b x h%/6=10x10°/6=167(cm°)
[o]: tng suat cho phép ctia gd: [o]g = 90 kG/em?.
-> o= 14000/167= 84kG/cm®* < [ o']g = 90 kG/cm?,
> Thanh xa g dam bao do bén.

- Kiém tra d vong:

L qt x1? I
*) V6i so d6 dam lién tyc f=—X1 X2 <[f]=X2
128%ExJ 400

E: Modun dan hoi cua gd: E= 1.2x10° (KG/cm?)
J: Mémen quan tinh J=bxh*/12= 10x10%12=833 (cm?.
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2 4
So b dim lién tuc: f=— /200 X120 g 15cm)
128%1.2x107%833
I
[f]:&:%:o_ycm)
400 400

— f<[f] — thanh xa go dam bao do vong.
- Kiém tra d6 vong:
P)Eg X I3
_48><E><J [ ]_400
E: Modun dan hoi cua gd: E= 1.2x10° (KG/cm?)
J: Mémen quan tinh J=bxh*/12= 10x14%12=2286.67 (cm*)

s 938x107%x120°
So d6 dam lién tuc: f= e =0.059(cm)
48x1.2x10°x2286.67
|
[f]l=—1 =129 -0.3m)
400 400

— f<[f] — thanh xa gb dam béo do vong.

Kiém tra gido chdng san.
Kiém tra kha ndng chiu luc cia gido PAL (Cét chong)

- Tai trong 1én dau gido chéng bao gom trong luong bé tong: ap luc bé

tong ,tai  trong do nguoi va phuong tién, tai trong ban than cac 16p van khuon

va xa go.

- Tai trong duoc phan theo dién chiu tai caa cac dau gido. Nguy hiém nhét

ta tinh cho gido do ¢ vi tri san vi tai day con c¢6 thém trong luong bé tong san.

- Vi gido PAL nhip ciia gido 14 1,2 m do d6 tai trong 1én hai dau gido

tinh nhu tong tai trong 1én 1 xa gb phu Véi nhip 13 1,2 m.
- Tinh ra ta duoc :
N=1180kg =1.18 (T)

-Theo catalo: kha nimg chiu lyc caa mdi dau gido c6 thé chiu 2,5T. Vi

vay gido chong du kha nang chiu luc.
* |_ap bang théng ké van khudn, cdt thép, bé tong phan than

2. Tinh toan chon may va phuong tién thi cong chinh
Phan doan, phan dot thi cong

a.Nguyén tic phan doan thi cong:
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+ Can cir vao kha ning cung cAp vat tu, thiét bi, thoi han thi cong cong trinh va
quan trong hon ca 1a s6 phan doan t6i thiéu phai dam bao theo bién phap dé ra 1a
khong c6 gian doan trong to chac mat bang, phai dam bao cho céc té ddi lam
viéc lién tuc.

+ Khéi luong cong lao dong giira cac phan doan phai bang nhau hoic chénh
nhau khong quéa 20%, 1y cong tac bétong lam chuan.

+ S6 khu vuc cong tac phai phu hop véi ning suét lao dong caa cac to doi
chuyén mén, dic biét 1a nang suat d6 bétong; khoi luong bétdong mot phan doan
phai phu hop Véi ning sudt may (thiét bi d6 bétong). Pdng thoi con dam bao
mat bang lao dong dé mat do céng nhan khong qua cao trén mot phan khu.

+ Ranh gidi gitra cac phan doan phai trung véi mach ngung thi cong.

+ Can ct vao két cu cong trinh dé c¢6 khu vyc pht hop ma khong anh huéng
dén chét luong.

Cin clr vao mat bang cong trinh va khdi luong cong tic bé tong dé chia mat

bang thi cong nhu sau :

Tu T1-T5:

-Cot, thang b, dam, san, thang may duoc thi cong do bé tong bang bom
Tt T6-Tang mai:

-Cot, thang, thang may duoc thi cong d6 bé tong bang can truc thap trudc.
- Dam, san: duoc thi cong do bé tong bang can truc thap sau.

b. Khéi luong bé tong thi cong cho 1 ting d6 bang bom: dam, san

Tur bang thong ké ta c6 tong khéi luong bé tong cac tang 1- 5:

V., = Vg+ V

bt d
+ Xét tang dién hinh tang 1 c¢6 khoi luong bé tong 16n nhat:
V=187,356 m°

Chia khéi luong thi cong thanh 2 phan khu khdi lugng bé tong cho mdi phan
khu: V=187,356/2=93,684(m3).

c. Khéi lugng bé tong thi cong cho 1 tang d6 bang can truc: dam ,san
Tt bang thong ké ta c6 tdng khéi lwong bé tong cac tang 5-7:
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Vi, = Vg+ V

bt d

+ Xét tang dién hinh tang 6 c6 khoi luong bé tong:
V=205,97 m®

Chia khéi luong thi cong thanh 2 phan khu khoi lugng bé tong cho mdi phan
khu: V=205,97/4=51,49(m3).

Chon may thi cong cong trinh gom

+ O t6 bom bé tong

+ Xe 6td van chuyén bé tong thuong pham

+ M4y van chuyén 18n cao: Can truc thap, may van thang.

+ May tron vira xay, trat

+Dam dui, dam ban.

e Chon may bom bé tong

- Chon may bom bétong ma hiéu SB-95A c6 cac thong sé K§ thuat sau:

+ Ning suat ki thuat: 20 - 30 m3/h.

+ Ning suat thyc té: 15 m3/h.

+ Kich thudc chat don Dmax: 40 mm.

+ Cong suat dong co: 32,5 kW.

+ Puong kinh 6ng: 150 mm.

+ Kich thudc may dai - rong - cao: 8 - 1,875 - 2,64 (m).

+ Trong luong may: 6,8 tan
— Ning suat may trong ca lam viéc 1a : 15x7= 105 m3>93,684(m3).
= Vay chon 1 may bom BT SB-95A cho 1 phan doan.

Vay thoi gian can dé bom 93,684(m3) 1a:T= V/N =93,684/15=6,2(h)

e Xe van chuyén bé tong thuong pham.

- Chon xe van chuyén béténg c6 ma hiéu KA85, c6 cac thong sd ki thuat sau:

+ Dung tich thung tron: g = 14,6 m3,

+ Dung tich 1 1an van chuyén: g =8,0 m3
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+0 16 co s6: KABAG.
+ Dung tich thung nu¢c: gn = 0,6 m3.
+ Do cao d6 phdi liéu vao: 3,5m
+ Thoi gian d6 bétong ra: tmin = 10 phit
+ Van téc trung binh: v =30 km/h
+ Kich thudéc gidi han dai - rong - cao: 7,38 -2,5-3,4 (m)
- Gia thiét tram tron cach cong trinh 10 km. Ta c¢6 chu ky 1am viéc cua xe:
Tck = Tnhan + 2. Tchay + Td6 + Tcho
Trong do:
Tnhan = 10 phut
Tdo6 = 30 phit
Tcho = 10 phat
Tchay = (10/30).60 = 20 phut
— Tck=10+2.20 + 30 + 10 = 90 pht

60 60 .
- Trong 1 ca, 1 xe chay dugc: M = T-Kt-_l_— = 7-0,85-% =4 (chuyén)

ck

A o 1A A A <A1 14 93,684 - X
- SO Xe chd bétong can thietla: =n = = = 2,92(chiéc)
qegm 8.4

- Bé dam bao viéc cung cip bétong cho qua trinh thi cong dugc lién tuc, may
bom bétong khong phai cho doi thi ta chon 3 xe 6 to dé van Chuyén bétong, moi
xe chay 4 chuyén.

e . Can truc thap

Cong trinh ¢6 chiéu cao 16n nén dé van chuyén vat tu phuc vy thi cong ta phai
s dung can truc thap. Mat khac do khdi lugng bétong trong cic phan doan
khong 16n nén ta cling str dung can truc thap dé van chuyén bétong phuc vu cho
cong tac d6 bétong dam, san, cot, tir tang 6 tré 1én. Bétong dugc van chuyén
bang can truc, d6 theo phuong phap thu cong, dé tranh bétong bi phan tang do
trat vira tir trong thung chua ta dung 6ng mém, dng voi voi dé din bétong tGi vi

tri do.
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Can truc thap duoc chon phai dap ing duoc cac yéu cau ki thuat thi cong cong
trinh: thi cong duogc toan bd cong trinh, an toan cho ngudi va can truc trong luc
thi cong, kinh té nhat.

a,Xac dinh khéi lugng cau lap trong mot ca

Theo tién do thi cong thi trong ngay lam viéc nang nhat can truc phai van
chuyén bé tong dam san, van khudn dam san, cot thép dam san, bé tong dam san
cho cac phan doan khac nhau, do d6 can truc thap duoc chon phai cé nang suit

phu hop Voi cac cong tac dién ra trong cung ngay do.

Khoi lugng yéu cau can truc thap van chuyén 1 ca: Tinh cho tang 6: ( cac tang
khac tinh tuong tu)

Trong lugng van khudn:

Trong luong van khuén 14y trung binh 30 kg/m2, tong dién tich van khudn dam,

san 1 tang 13

Khéi lugng van khudn ca tang 1a 533,38.30 = 16001 kg = 16,001t4n.
Dy tinh thi cong van khudén dam san trong 10 ca

Khdi lugng van chuyén 1 ca: 4,374 tan van khuon.

Trong luong cot thép cat, dam, san:

Téng trong lugng cét thép dam san 1 tang 1a 32,13 tan, dy tinh thi cong trong
11 ca

Khéi luong van chuyén mot ngay 1a 3 tan.
Vay tong khdi lugng can van chuyén trong ngay 16n nhat cia can tryc thap la:
Q =51,49+ 4,374+3=58,86(T)
Céc thong s dé lya chon can truc thap:
- Tai trong can nang: Qyc
- Chiéu cao nang vat: Hyc
- Ban kinh phuc vu I6n nhit: Ryc
+ Strc nang yéu cau:
Trong lwong Vit nang GNng V4i Vi tri xa nhat trén cong trinh 13 thung d6 bé tong
dung tich 1m3
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Qyc=qck+Xqt

qck: trong lugng thung d6 bé tong, chon thing ¢6 dung tich 1m3
qt: trong luong cac phu kién treo budc, l1ay 13 0.1(T)

Vay Qyc=1x2.5+ 0.1 =2.6T

+ Tinh chiéu cao nang ha vat: Hyc = Hct + Hat + Hck + Ht (m)
Trong do6 :

Hct: Chiéu cao cua cong trinh; Het = 58,85(m)

Hat: Khoang an toan; Hat = Im

Hck: Chiéu cao cAu kién cau lap; Hck =2m

Ht: Chiéu cao thiét bi treo buoc; Ht = 1.5m

Vay chiéu cao can thiét cua can truc 1a: Hyc = 58,5+ 1 +2 + 1,5 = 63 (m)

+ Béan kinh nang vat:

— 2 L ’
Trong do: Rye = \/(B +$) +(Ej

L = 50,6(m): Chiéu dai cua nha.

B = 30,3(m): Bé rong cua nha.
S=r2+b0+bg+a=32/2+03+1.2+2=75(m.)

S 1a khoang cach tir tim quay cta can truc dén mép cong trinh.
r = 1.6m: bé rong can truc.

bg = 1.2m: Chiéu rong cua dan gido.

b0 = 0.3m: Khoang céch tir gido dén mép cong trinh.

a = 4.5m: Khoang cach an toan, da bao gébm ca bé rong ludi an toan.

50,62

Vﬁy Ryc = \/(30,3 + 7,5)? + — = 52(m)

Dua vao cac thong sd tinh toan trén, ta thay ban kinh yéu cau Ién nén chon can
truc chay ray c6 déi trong thip COMASA ESPANA NT 35100

Cac thong s6 k¥ thuat caa can truc:
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Chiéu cao nang 1én nhat: H max =65(m)
Tam vai 1on nhat: Rmax =2-40(m)

Trong lugng nang: Qmin =1(T),Qmax= 4(T)
Van tdc nang: Vn =33(m/phut)

Vian téc quay: Vq =0.8(vong/ phit).

+ Kiém tra nang suat caa can truc thap:

Ning suét tinh toan ctia can truc chinh 13 ning suat d6 bétong cua néd va dugc

tinh theo cong thuc:
Ns = 7xQxnckxKttxKtg (m3/ca)

Trong d6:Q =4(T)
3600
tck

nck
tck = E.(T1 + T2)
E = 0.8 1a hé s6 két hop dong thoi cac dong tac
T1 = Tnang + Tha + Tquay
Tha = Thang = 67.62 (gidy) - H _37.2_

L= = —— = 1.127(phot
nang Y, 33 (p )

nang

180, 1
=2 — —=1.25(phot
i 360 0.8 {phot)

=>T1 =67.62+67.62+75 =210.24(s)

T2: thoi gian thao tac tha cong gém moc, théo, cau, trat vira bé tong,
ldy T2=180(s)=> Tck = 0.8x(210.24 +180 ) = 312.2 (5)

=> nck =3600/312.2 =11.53

Ktt= 0.7 1a hé s6 sir dung tai trong

Ktg=0.75 1a hé sb st dung thoi gian.

Vay niang suat can truc trong lca la: Ns =7x2.5x11.53x0.7x0.75=105.93

(T/ca)=49.37(m3/ca)
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Véi ning suét caa can truc da chon thoa min nhu cau cau lap cua can truc trong
1ca..
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