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Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

~ BOGIAODUC VADAOTAO
TRUONG PAI HOC DAN LAP HAI PHONG

NHIEM VU PO AN TOT NGHIEP

Sinh vién: NGUYEN HOANG NAM Mi sé: 1512104006
Lop: XD1901D  Nganh: Xay dung dan dung va cong nghiép

Tén dé tai: Tru s& lam viéc truong Pai hoc Cong Poan Ha Noi
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PHAN A: KIEN TRUC
GIANG VIEN HUONG DAN : PGS.TS: POAN VAN DUAN
NHIEM VU:
e Gi6i thiéu cong trinh.
e V& cac mit bang, mit ding, mit cit cua cong trinh.

BAN VE KEM THEO:

e 01 ban vé mat ding (KT-01)
e 01 ban v& mit cit (KT-02)
e 01 ban v& mit bang tang 1, tang 2 (KT-03)

e 01 ban v& mit bang mai, mat bang tang dién hinh (KT-04)
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CHUONG 1: KIEN TRUC
Gidi thiéu cong trinh:

Tén cong trinh: Tru S¢ Lam viéc Trudong dai hoc Cong Poan Ha Noi.
Dia diém xay dung: Péng Da - Ha Noi

Pon vi chu quan: Truong dai hoc Cong Poan - Ha Noi.

Thé loai cong trinh: Nha lam viéc két hop phong hoc

Quy md cong trinh:

Cong trinh ¢6 9 tang bao gom cd mai

Chiéu cao toan bo cong trinh: 30,95m
Chiéu dai: 58.5m

Cong trinh duoc x4y dung trén khi dat di san gat bang phang va c6 dién tich xay dung
khoang 983m2

Chtrc nang phuc vu:

Cong trinh dugc xay dung phuc vu véi chirc nang dap ing nhu cau hoc tap va lam viéc cho
can bg, nhan vién va toan thé sinh vién cia truong.

Tang 1: Gom céac phong lam viéc, sanh chinh va khu v¢ sinh...
Tang 2: Gom cac phong lam viéc, thu vién, kho sach...

Tang 3 dén tang 9: GOm cac phong lam viéc khac.
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PHAN B: KET CAU
Giao Vién Hwong Dan: PGS.TS: POAN VAN DUAN
NHIEM VU:
e Thiét ké san tang 3
e Thiét ké khung truc 5

e Thiét ké mong truc 5
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CO SO TiINH TOAN
1.1. Cac tai liéu Sir dung trong tinh toan
1. TCVN 5574-2012: Tiéu chuan thiét I1& két cu bé tong cbt thép.
2. TCVN 2737-1995: Tiéu chuan tai trong va tac dong.
1.2. Tai liéu tham khao.

e 1.Hudng din sir dung chwong trinh SAP 2000.v14.2 — Ths.Hoang Hiéu Nghia. Ks
Trinh Duy Thanh

e San suon BTCT toan khoi — ThS Nguyén Duy Ban, ThS. Mai Trong Binh, ThS.
Nguyén Truong Thang.

e K&t chu bétong cot thép ( phén cau kién co ban) — PGS.TS. Phan Quang Minh, Gs.
Ts. Ngo Thé Phong, Gs. Ts. Nguyén Dinh Cong.

o Két céu bétong cbt thép (phan két ciu nha ctra) — GS.TS. Ngo Thé Phong, Pgs. Ts.
Ly Tran Cuong, Ts Trinh Thanh Dam, PGS.TS. Nguyén Lé Ninh.

e K&t ciu nha cao tang bé tong cdt thép — Ths. Hoang Hiéu Nghia

e Khung bé tong cbt thép toan khdi — PGS.TS.Lé B4 Hué.
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CHUONG 2: PHAN TiCH LUA CHON GIAI PHAP KET CAU
CONG TRINH.TINH TOAN NOI LUC

2.1. LUA CHON CAC LOAI VAT LIEU CHO CONG TRINH.

Hién nay ¢ Viét Nam, vat liéu dung cho két cAu nha cao tﬁng thuong st dung 1a kim loai (chu
yéu la thép) hoac bé tong cot thép.

Néu dung két ciu thép cho nha cao ting thi viéc dam bao thi cong tt cac mbi ndi 1a rit kho
khan, mat khéac gia thanh cong trinh bang thép thuong cao ma chi phi cho viéc bao quan cau
kién khi cong trinh di vao st dung la rat ton kém.

Két cdu bang bé tong cdt thép lam cho cong trinh c¢6 trong lugng ban than 16n, coéng trinh
ning né hon dan dén két cdu mong 16n. Tuy nhién, két ciu bé tong cbt thép khic phuc duoc
mot sd nhuoe diém cua két ciu thép: nhu thi cong don gian hon, vat liéu ré hon, bén v&i méi
truong va nhiét do, ngoai ra giai phap nay tan dung duoc tinh chiu nén rat tét cia bé tong va
tinh chiu kéo cuia cbt thép bang cach dit nd vao ving kéo cua cdt thép.

Tir nhitng phan tich trén, ta lya chon bé tong cbt thép 13 vat liéu cho két ciu cong trinh, va dé
hop 1y v6i két cau nha cao tang ta sir dung bé tong méac cao.

Céc vat liéu xay dung chii yéu nhu: gach, cat, d4, xi miang doc san xuat tai dia phuong dé ha gia
thanh cong trinh. C6 thi nghiém xéac dinh tinh chat co li trudce khi dung.

- Bé tong cap d6 bén B20 :
Ry = 11,5 MPa

Ry = 0,9 MPa
E, =27.10° MPa

~ Cbt thép: ’ )
+ Néu d < 10mm thi dung c6t thép nhom CI co:
Rs =225MPa

Rsw = 175MPa
Es = 21.10° MPa

+ Néu d > 10mm thi ding c6t thép nhom CII ¢o:
Rs = 280 MPa
Rsw = 225 MPa
Es = 21.10° MPa

- Trabang: Bé tong B20 Y2 = 1;
Thép ClI . &R = 0,645; oR = 0,437
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Thép CII &r = 0,623; ag = 0,429
2. LUA CHON CAC GIAI PHAP KET CAU CHO CONG TRINH.

Dbi voi viéc thiét ké cong trinh, viéc lua chon giai phap két cdu dong mot vai tro rat quan
trong, bai vi viéc lva chon trong giai doan nay s& quyét dinh truc tiép dén gia thanh ciing nhu
chat luong cong trinh. C6 nhiéu giai phap két cdu co thé dam bao kha ning lam viéc cia cong
trinh do vay dé lra chon dugc mot giai phap két ciu phu hop can phai dua trén nhimg diéu
kién cu thé cta cong trinh.

- Dua vao dic diém cong trinh.
- Tai trong tac dung vao cong trinh.
- Yéu cau cua kién trac vé hinh dang, cong ning, tinh thich dung.

- Xuat phét tir ddic diém cong trinh 1a khoi nha nhiéu tang (8 tang ), chiéu cao cong trinh 1on,
tai trong tac dung vao cong trinh twong doi phuc tap. Nén can c¢6 hé két cau chiu luc hop 1y va
hiéu qua. Phan loai cac giai phap ket cau.

2.1. Két cau chiu lwc chinh (cac dang két cAu khung)
2.1.1. H¢ khung chiu luec.

- Hé két cAu thuan khung c6 kha ning tao ra cac khong gian 16n, linh hoat thich hop véi cac
cong trinh cong cong. Hé két cdu khung c6 so d6 1am viéc rd rang nhung nhugc diém 13 kém
hiéu qua khi chiéu cao cong trinh 16n, kha ning chiu tai trong ngang kém, bién dang 16n. Dé
dap mg dugcyéu cau bién dang nho thi mit cat tiét dién, ddm cot phai 16n nén lang phi khong
gian su dung, vat liu, thép phai dat nhiéu.

- Trong thuc té két cau thuan khung BTCT duoc sir dung cho céac cong trinh ¢ chiéu cao 20
tang d6i voi cap phong chong dong dat <7, 15 tang dbi véi nha trong viing c6 chan dong dong
dat dén cap 8 va 10 ting d6i véi cap 9.

2.1.2. Hé két cAu vach cirng 16i cirng.

- H¢ két cau vach cung c6 thé doc bd tri thanh hé thong thanh 1 phuong,2 phuong hodc lién
két lai thanh cac hé khong gian goi la 161 cimg. Déc diém quan trong cua loai két ciu nay 1a
kha nang chiu lyc ngang t6t nén thuongduoc sir dung cho cac cong trinh ¢ chiéu cao trén 20
tang.

- Tuy nhién dg ciing theo phuong ngang ctia cia cac vach tuong chi té ra hiéu qua & nhiing do
cao nhat dinh. Khi chidu cao cong trinh 16n thi ban than vach ciing phai c6 kich thude du 16n
ma diéu d6 kho c6 thé thuc hién duge. Ngoai ra h¢ théng vach ctrng trong cong trinh 1a sy can
tr& dé tao ra cac khong gian rong.

- Trong thyc té, hé két cdu vach cing dugc st dung o hiu qua cho cac ngoi nha dudi 40 tang
v6i cap phong chdng dong dat cap 7, do cao giGi han bi giam di néu cip phong chéng dong
dat cao hon.
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2.1.3.Hé két cau khung giing (khung va vach cirng).

- Hé két cAu khung gidng (khung va vach cimg) dugce tao ra bing sy két hop hé thdng khung
va hé théng vach cimg. Hé thdng vach cimg thudng duoc tao ra tai khu vuc cu thang bo, cau
thang may. Khu vé sinh chung hodc & cac tudng bién 14 cac khu vuc ¢ tudng lién tyc nhiéu
tang. Hé thdng khung duoc bb tri tai cac khu vuc con lai ctia ngdi nha. Hai hé thong khung va
vach duoc lién két v6i nhau qua hé két cAu san trong truong hop nay hé san lién khoi ¢ ¥
nghia rat 1on. Thuong trong hé théng két cAu nay hé théng vach dong vai tro chu yéu chiu tai
trong ngang. H¢ khung chu yeu doc thiét ke dé chiu tai trong thang dung. Su phan rd chue
nang nay tao diéu kién dé t6i wu hoa cac cdu kién, giam bét kich thude cot va dam dap tng
duoc yéu cau cua kién tric.

- Loai két, cau nay dugc sir dung cho cac ngoi nha dudi 40 'gﬁng Vol cap phong chéng dong dat < 7;
30 tang doi véi nha trong vung c6 dong dat cap 8; 20 tang doi vai cap 9.

Két luan : Cong trinh “Tru S¢ Lam Viéc Trwong Pai Hoc Cong Poan Ha Nji” 1 cong
trinh cao 8 ting, chiéu cao trung binh mdi tang 1a 3,5m, budc nhip trung binh 1a 7 m. Vi viy
tai trong theo phuong diang va phuong ngang la kha lon. Péng thoi, do dic diém cua cong
trinh 13 try s& 1am viéc yéu cau dam bao vé mat kién tric, cong ning, tinh thich dung.

Kich thudc cua cong trinh theo phuong ngang la 16,8m, theo phuong doc la 58,5m, theo
phuong dimg 13 32,15m.Tir nhimg dic diém trén ta thiy sir dung phuong 4an Khung BTCT
chiu lwe 14 hop 1y hon ca.

Cong trinh ¢c6 Chiél} dai 16n so vdi chiéu rong ( H>2B) thi ta nén chon hé khung phang dé tinh toan vi
tinh toan khung phang don gian hon va tang do an toan cho cong trinh. ..

2.2. Phén tich lwa chon giai phap két cAu san.
2.2.1. Phwong 4n san swon BTCT toan khéi:
Céu tao hé két cdu san bao gém hé dam chinh phu va ban san.

Uu diém: Ly thuyet tinh toan va kinh nghiém tinh toan kha hoan thién, thi cong don gian, du-
oc sir dung phd bién & nudc ta voi cong nghé thi cong phong pht nén thuén tién cho viéc lya
chon cong nghé thi cong. Chét lugng dam bao do c¢6 nhiéu kinh nghiém thiét ké va thi cong
trudc day.

Nhwge diém: chidu cao va do vong ciia ban san rat 16n khi vugt khau do 16n, hé dam phu bé
tri nho 1¢ vo1 nhitng cong trinh khong ¢6 hé thong cot giira, dan dén chleu cao thong thiy mdi
tang thap hodc phai nang cao chiéu cao tang, khong c6 lgi cho két cdu khi chiu tai trong
ngang. Khong gian kién tric b tri nhé 18, kho tan dung. Khong tiét kiém thoi gian va chi phi
vat liéu, khong tiét kiém doc khong gian stir dung.

2.2.2 .Phwong an san 6 co BTCT:

CAu tao hé két cAu san bao gdm hé dam vudng goc voi nhau theo hai phuong, chia ban san
thanh cac 6 ban ké bén canh ¢ nhip bé, theo yéu cdu cau tao 'khoang cach gitra cac dam
khong qua 2m. Cac dam chinh c6 thé lam & dang dam bet dé tiét kiém khung gian s dung
trong phong. Phii hop cho nha c6 hé thong 16i cot vudng.
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Uu diém: Tranh dugc c6 qua nhiéu cot bén trong nén tiét kiém duoc khong gian sir dung va
c6 kién trac dep, thich hop véi cac cong trinh yéu cau thAm my¥ cao va khong gian st dung lon
nhu hoi trudng, ciu lac bd. Kha ning chiu lyc t6t, thuan tién cho b tri mat bang.

Nhuoe diém: Khong tiét kiém, thi cong phirc tap. Mit khac, khi mit bang san ‘qua rong can
phai bd tri thém cac dim chinh. Vi vay,n6 ciing khéng tranh dugc nhimng han ché do chiéu cao
dam chinh phai 16n dé giam d6 viing. Viéc két hop sir dung dam chinh dang dam bet dé giam
chiéu cao dim c6 thé duge thuc hién nhung chi phi cling s€ tang cao vé kich thuéc dam rat
16n.

2.2.3.Phwong 4n san khong dim (sian nam)

Cu tao gém cac ban ké truc tiép 1én cot. DAu cot 1am mil cdt dé dam bao lién két chic chin
va tranh hién tuwong dam thung ban san. Phu hop véi mat bang c¢d cac 6 san ¢o6 kich thudc nh
nhau.

Uu diém: Chiéu cao két ciu nho nén giam dugc chiéu cao cong trinh, tiét kiém duoc khong
gian su dung. Thich hgp v6i nhitng cong trinh c¢6 khau do vira (6 + 8 m) va rat kinh té véi
nhting loai san chiu tai trong >1000 kg/mz.

Nhwoe diém: Chiéu day ban san 16n, ton vat lidu, tinh toan phirc tap. Thi cong kho vi nd
khong duge st dung pho bién ¢ ndc ta hién nay, nhng vdi hudng xay dung nhiéu nha cao
tang, trong tuong lai loai san nay s& dugc st dung rat pho bién trong vi¢c thict ké nha cao
tang.

=> Két ludn: Can clr vao dic diém kién trac va dic diém két cAu cta cong trinh, thyc té thi
cong va co sd phan tich so by ¢ trén, Em di dén két ludn lya chon phuong 4n Sdn swon
BTCT toan khoi khong bo tri dam phuy,chi ¢6 cac dam qua cot

3. TINH TOAN KHUNG TRUC 5
Khung 12 két cdu hé thanh, bao gdm cac thanh ngang goi 1a dim, cac thanh ding goi 1a cot.

Khung BTCT 1 loai két cAu rat pho bién, sir dung lam két ciu chiu lyc chinh trong hau hét
cac cong trinh xdy dung dan dung va cong nghiép. Khung c6 thé thi cong toan khéi hodc lip
ghép. Két cau khung BTCT toan khéi duge st dung rong rii nhd nhitng uu diém: Pa dang,
linh dong vé tao dang kién truc, do cting cong trinh 16n.

- Cong trinh: “Tru S& Lam Vi¢c Truong Pai Hoc Cong Poan Ha Noi” voi két cau chiu luc
chinh 1a hé khung bé tong cot thép toan khoi.

- Cin ctr vao budc cot, nhip cua dim khung ngang, ta nhan thiy phuong doc nha c6 sé luong
cot nhidu hon phuong ngang nha nén c6 xu huong 6n dinh hon. Nhu vay ldy phuong ngang la
phuong nguy hiém hon dé tinh toan.

- So' @ tinh khung 1a khung phang theo phuong ngang nha, dya vao ban vé thlet ké kién trac
ta xac dinh dugc hinh dang cua khung (nhip, chleu cao tang), kich thudc tiét dién cot, dam
dugc tinh toan chon so b, lién két giira cac cau kién 1a cung tai nit, lién két mong véi chan
cot 1a lién két ngam.
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- Dwa vao tai trong tac dung 1én san ( Tinh tai, hoat tai ) cac cau kién va kich thudc 6 ban ta
tién hanh tinh toan noi lyc, tir d6 tinh toan s6 luong cot thép can thiét cho mdi loai cdu kién va
bb tri cot thép cho hop 1y dong thoi tinh toan chat tai 1én khung. Khung truc 5 1a khung c6 3
nhip ,8 ting. So d6 khung b tri qua truc A,B,C,D.

Nhip BC =2,8m ; nhip AB=CD =7m
Tai trong tac dung 1én khung bao gom:
e Tinh tai.
e Hoat tai san.
e Hoat tai gio.

4. LAP CAC MAT BANG KET CAU, PAT TEN CHO CAC CAU KIEN,
LUA CHON SO BQ KiCH THUGC CAC CAU KIEN.

4.1.Lwa chon so b kich thuwéc cac cau kién
4.1.1 Chon so b tiét dién dam
1

Cong thirc chon so bo : hy = <1y
my
Trong do: mg = (8+12) véi ddm chinh
mq = (12+20) voi dam phu.

Bé rong: b =(0,3-0,5) hy

a. Dam trong phong (DC;AB)

Nhip ddm L= 7000 mm.

hge = (— —) = (1 1 ).7000 = 583~ 875mm; chon h = 600 mm.
8 12 8 12

Chon b theo diéu kién dam bao sy On dinh cia két cau
bg. = (0.3+0.5)600=180~300 mm, chon b =300 mm.
Vay kich thuée dam chinh theo nhip 16n 7 m 1a : bxh =300x600 mm.

V&i dam mai,do tai trong nhé nén ta chon chiéu cao nho hon hgm = 0,5m = 500 ¢cm
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b. Dam ngoai hanh lang ( BC)

Nhip ddm L= 2800 mm.

h:(l~i)|:(1~i).28002233 ~ 350 mm; chon h =350 mm.
8 12 8 12

b = (0.3+0.5)h =105~175 mm,

Vi la dam khung dé dam bao diéu kién 6n dinh cta két cAu chon b =300 mm.

Kich thuéc dim ngoai hanh lang 14 : bxh =300x350 mm.

¢. DAm doc nha

Nhip dim la L = B = 4500 mm.

h= (i ~ i)L = (i ~ i).4500 =225~ 375 mm; chon h =350 mm
12 20 12 20

Chon b theo diéu kién dam bao su 6n dinh cua két ciu:

b = (0.3-0.5)350 = 105-175 mm, chon b =220 mm

Kich thuéc dam doc nha: bxh = 220x350 mm

4.1.2 Chon Kkich thuéc chiéu day san

a. V@i san trong phong

Xét 6 ban c¢6 kich thudc Ly x L, = 4500 x 7000 (mm).

, L2 7000 N .
Ty s0: 11 ta co 4500 =1,5 <2 = O ban lam vi¢c theo hai phuong( loai ban ké bon canh).
<A \ 5 \ ; . n , D x |_l
Chiéu day ban san dugc x4c dinh theo cong thire: h, = -

Trong do:
D = (0,8+1,4), 1a h¢ s6 phuy thudc tai trong. Ly D = 1
1: 1a canh ngan trong 6 san, 1= 4500 (mm).
m=35+45 v&i ban ké bon canh.
m =30 -+ 35 v&i ban ké hai canh (ban loai dim)

Ban ké bdn canh ta chon m = 45.
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Thay s0 vao ta co :

he=L x 2 = 4500 x - = 100 (mm) = 10 (cm) .
m 45

Vay chon chiéu day ban hy= 10 cm > hpyjp=6 cm thoa man cac diéu kién céu tao cho tit ca
cac 0 ban.

b. Véi san hanh lang

Xét 6 ban ¢6 kich thude Ly x L, = 2800 x 4500 (mm).

, L2 4500 N .
Ty so: E tacod 2800 =1,6 <2 = O ban lam vi¢c theo hai phuong( loai ban ké bon canh).

=> hqy =L x % =2800 x % = 80 (mm) => chon hgy = 10 cm

4.1.3 Chon so b tiét dién cot:

Tiét dién cta cot duoc chon theo nguyén 1y cdu tao két cdu bé tong cbt thép, cau kién chiu
nén.

- Dién tich tiét dién ngang cta cot duoc xac dinh theo cong thirc:
N
Fp = k—
Rp

- Trong do6:

+k=1,2+1,5: Hé s duy trir ké dén anh hudng cia moémen. Chon k =1,2
+ Fp: Dién tich tiét dién ngang cua cot

+ Rp: Cuong @6 chiu nén tinh toan ctia bétong .Ta chon bé tong B20
C6 Ry=11.5 Mpa =115 kG/cm?

+ N: Luc nén 16n nhét c6 thé xuét hién trong cot.

N: C6 thé xé4c dinh so bo theo cong thirc: N=S.q.n

Trong do:

- S: Dién tich truyén tai vé cot

- q: Tinh tai + hoat tai tac dung ldy theo kinh nghiém thiét ké

San day (10-14cm) 14y q=(1-1,4)T/m*  Chon q=1T/m?= 10 MPa.

- n: SO san phia trén tiét dién dang xét.
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a. Cot gitra truc B,C (Cy)
S = 4,5x4,9 =22,05 m?
N = 8x22,05x1000 = 176400 kG

Dién tich tiét dién ngang cua cot:

0 2
=1840,6 cm

Feor = 1,2x

— Chon c6t 6 tiét dién: 300x500 mm
+ Kiém tra kich thude cot dd chon:
Chiéu cao ctia tang c6 tiét dién cot (300 500) 1a: H = 3,5 (m)

Két cu khung nha nhiéu téng, nhiéu nhip - Chiéu dai tinh toan cua cot duge xac dinh theo
cong thue: 1p=0,7XH=0,7x3,5=2,45(m)

— Vay cot c6 tiét dién (300 X 500) mm dam bao diéu kién 6n dinh.
b. Cot bién truc A,D (C,)

S=45x35=157m?

N = 8x15,7x1000 = 125600 kG = 125,6 T

Dién tich tiét dién ngang cua cot:

125600

Feot = 1,2% =1092,1 cm?

— Chon cdt 6 tiét dién: 220500 mm
+ Kiém tra kich thudc cot dd chon:
Chiéu cao cta tang c6 tiét dién cot (220 x 500) la: H = 3,5(m)

Két cau khung nha nhiéu ting, nhiéu nhip — Chiéu dai tinh toan cua cot duoc xac dinh theo
cong thire: 1o =0,7XH =0,7x3,5 = 2,45(m)

— Vi cot ¢6 tiét dién (220X 500) mm dam bao diéu kién 6n dinh.

% Vay chon so bd tict dién cdt cho cac tang nhu sau:
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*Tang1,2,3,4,5

+ Cot bién : bexhe = 220x500 (mm)
+ Cot gitra : bexhe = 300x500 (mm)
* Tang 6,7 .8

+ Cot bién : bexhe = 220x400 (mm)

+ Cot giita : bexhe = 300x400 (mm)

2250

4500
4500

@
9000
2250 | 2250

2250 | 2250 | 2250 | 2250
4500
9000

4500

2250

HINH 1.DIEN TiCH CHIU TAI CUA CQT TRUC5

4.1.4 Chon kich thudc tuwong :

Twong bao.

Puoc xay chung quanh chu vi nha, do yéu ciu chdng thim, chéng 4m nén tudong day 22cm
xay bang gach dac M75. Tudng c6 hai 16p trat day 2x1,5cm. Ngoai ra tuong 22cm ciing dugc
xay lam tuong ngan cach gitra cac phong véi nhau.
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5.S0 PO TINH TOAN KHUNG PHANG

5.1. So' @6 hinh hoc
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HINH 2. SO PO HINH HQC KHUNG TRUC 5
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5.2. So d6 két cau

Mo hinh héa két cdu khung 13 cac thanh dtng (cot) va cac thanh ngang

(dﬁm) voi truc ctia hé két ciu duge tinh dén trong tam tiét dién cua céac thanh.
a.Nhip tinh toin ciia dam

Nhip tinh to4n ciia dim lay bang khoang cach giita cac truc cot, dé don gian ta iy
bang gia tri budc cot da cho.

Nhip tinh toan dam DC:
Loc=Lag =L + t/2 + /2 — he/2— h,/2
=7+0,11 + 0,11 - 0,40/2— 0,40/2
= 6,82 (m).
(¢ day da 1ay truc cot 1a truc cua cot tang 6,7,8)
Nhip tinh toan dim BC:
Lec=L-t/2-1/2+he/2 + h/2
=2,8-0,11-0,11+ 0,4/2+0,4
= 3,18 (m).
(¢ day da léy truc cot 1a truc cua cot téng 6,7,8)
b.Chiéu cao ciia cdt

Chiéu cao cua cot lay bang khoang cach giita cac truc dam. Do dam khung thay doi tiét dién
nén ta s€ xac dinh chiéu cao ctia cot theo truc ddm hanh lang (ddm c6 tiét dién nho hon).

+ Xéc dinh chiéu cao cta cot tﬁng 1
Lua chon chiéu sau chén mong tur mat dat tu nhién ( cbt—0,6 m ) tré Xuéng :
hm =500 (mm) = 0,5 (m).
— hhtl =Ht+Z+hm-hd/2=35+0,6+0,5-0,35/2=4,4 (m) .
(v6i Z = 0,6 m 1a khoang cach tir cdt T 0.00 dén mat dat tu nhién ) .
+ X4c dinh chiéu cao cta cot tir tang 2 dén ting 8
ht2= ht3= ht4 = ht5 = ht6 = ht7 = ht8 = 3,5 (m) .

Ta c6 so do két cau dugce thé hién nhu sau:
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HINH 3. SO PO KET CAU KHUNG TRUC 5

6.XAC PINH TAI TRONG PON VI

6.1. Tinh tai don vi

a. Tinh tai san

BANG 1.CAU TAO VA TAI TRONG CAC LOP VAT LIEU SAN

tc

tt

0 Y ¢ g
STT Cac l6p vat li¢u m) Kem® | KG/m? n KGIm?
1 Gach Granit day 1 cm 0,01 | 2000 20 1,1 22
2 Vita 16t day 1,5cm 0,015 | 2000 30 1,3 39
3 San BTCT B20 0,1 2500 250 1,1 275
4 Vita trat tran day 1,5 cm 0,015 2000 30 13 39
Tong cong 350 375
BANG 2.CAU TAO VA TAI TRONG CAC LOP VAT LIEU SAN MAI
tc tt
STT CAUTAO SAN (r?\) KGy/ms KCgalmZ " KGg/m2
1 Lép gach la nem day 2em | 0,02 | 1800 36 1,1 39,6
2 L6p vira 16t day 3cm 0,03 | 2000 60 1,3 78
3 BT xi ,B3.5 0,04 | 2500 100 1,1 110
4 Bé tong chong tham 0,05 2500 125 1,1 1375
5 San BTCT B20 0,1 2500 250 1,1 275
6 Vita trat tran day 1,5cm 0,015 | 2000 30 1,3 39
Téng tinh tai 601 678.6
b.Tai trong twong xay
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Chiéu cao tuong duoc xac dinh: hy=H - hq
Trong d6: + hy: chiéu cao tudng .
+ H: chiéu cao tdng nha.
+ hg: chiéu cao dam trén tudng tuong tng.
Ngoai ra khi tinh trong lugng tuong, ta cong thém hai 16p vira trat day 1.5cm/16p.

BANG 3. TAI TRONG TUONG XAY GACH 220MM

8 Y gtc gtt
STT CAC LOP TUONG n
(m) |KG/m®| KG/m? KG/m?
1 2 Lop trat 0,03 | 1800 54 1,3 70,2
2 Tudng xay 0,22 | 1800 | 396 1,1 | 4356
Tong 505,8
BANG 4. TAI TRONG TUONG SE NO MAI DAY 110MM
8 Y gtc gtt
STT CAC LOP TUONG n
(m) |KG/m®| KG/m? KG/m?
1 2 L6p trat 0,03 | 1800 54 1,3 70,2
2 Gach xdy 0,11 | 1800 198 1,1 217,8
Tong 288
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6.3. Hoat tai

Dua vao cong nang st dung ciia cac phong va ctia cong trinh trong mit bang kién trac va theo
TCVN 2737-1995 vé tiéu chuan tai trong va tdc dong ta c6 so li¢u hoat tai nhu sau:

Pt = Ptc. N (kG/mZ)

BANG 5.XAC PINH HOAT TAI

STT Loai phong Ptc (KG/m2) n Ptt (KG/m2)
1 Phong lam viée 200 1,2 240
2 Phong vé sinh 200 1,2 240
3 Sanh, hanh lang,cau thang 300 1,2 360
4 Phong héi hop 400 1,2 480
5 San mai 75 1,3 97,5
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6.4. Tai trong gio

Theo TCVN 2737-1995, ap luc tinh toan thanh phan tinh cua tai trong gié duoc xéac dinh:
W = nWy.k.C

Trong do:

+ Wo: Gi4 tri cua ap luc gié dbi voi khu vuc Ha Noi ; W, = 95 (kG/m?) Thude nhom ILB (vi
khu vuc quan Bong Anh la ndi thanh)

+ Heé sb vuot tai cta tai trong gio n= 1,2

+ Hé s6 khi dong C dugc tra bang theo tiéu chuan va lay :
c=+0,8 (gid day)

c=-0,6(gi6 hut)

+ Hé s6 tinh dén sy thay doi ap luc gio theo chiéu cao k duoc nodi suy tir bang tra theo cac do
cao Z cua cot san tang va dang dia hinh B. (Theo TCVN 2737-1995).

Téi trong gi6d dugc tinh toan qui ve tdc dung tai cdc mure san.

Tai trong gié phan bd déu thay doi theo d6 cao cong trinh, @& an toan ta chia cong trinh thanh
doan theo chiéu cao ting tang chiu tai trong gio.

Tinh to4n tai trong gi6 phan bd trén Im?® tudng:
gi =n.W =W,.nk.C.B

B: Bé rong dén gid
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BANG 6.BANG TiNH TAl TRONG GIO

Ting | 0 |HEsS [Wi=9Lok  |Wi=684k | ge=Wa.43 | gy=Wh.43
winh | K (kG/m2) (kG/m2) (kG/m) (KG/m)

1 [+35 |0827 |7542 56.57 324.306 243.25

2 |+70 |093 |85.36 64.02 367.05 275.29

3 |+105 | 1017 |9275 69.56 398.825 299.108

4 [ +140 |1077 |98.22 73.67 422.346 316.78

5 | +175 | 1115 | 101.69 76.266 437.267 327.944

6 | +210 | L1149 |104.79 7859 450.6 337.937

7 |+245 [1182 |107.8 80.85 463.54 347.655

8 |+280 |1216 |1109 83.17 476.87 357.63

6.5. Tai trong dac biét

Do cong trinh cao 29,2 m < 40m, nén theo tiéu chuan thiét ké ta khong xét dén thanh phan gid
dong.

6.6. H¢ s6 quy doi tai trong
a. Véi 0 san lon, kich thwée 4,5x6,8 (m)

Tai trong phan b tac dung 1én khung c6 dang hinh thang. Dé qui doi sang dang tai phan bd
hinh chit nhat, ta can xét hé so chuyén doi k.

k=1-2.8%+° Véi p=—=22=0.25->k = 0,89

2L, 27
b.Véi 6 san hanh lang, kich thwée 3,7 x 3,0 (m)

Tai trong phan b tac dung 1én khung c6 dang hinh tam giac. Dé qui dbi sang
dang tai phan bd hinh chit nhat, ta c6 hé s6 k = g =0,625

7. XAC PINH TINH TAI TAC DUNG VAO KHUNG TRUC 5

Tai trong ban than ciia cac két cau dam, cot khung s€ do chuong trinh tinh toan két cau
tur tinh .(Trong luong ban than cua dam khung c6 thé tinh truc tiép khi vao sb liéu trén may
tinh nho thong s tiét dién dam va trong luong riéng ciia BTCT )

Viéc tinh ton tai trong vao khung duoc thé hién theo hai cach :
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~ Céch 1: Chua quy doi ti trong Céch 2: Quy ddi tai trong thanh
phan bo déu

7.1. Tinh tai ting 2, 3,4,5,6,7, 8
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HINH 4. SO PO PHAN TINH TAI SAN TU TANG 2 DEN TANG 7
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TINH TAI PHAN BO - KG/m

T Loai tai trong va cach tinh Ke:[
T qua
01
Do tai trong tir san truyén vao duoi dang hinh thang v6i tung d6 16n
nhat :
1 gnt = 397.(4,5-0,3) = 1667,4

D6i ra phan bd déu véi : k = 0,872

1667,4.0,872 = 1454 1454
Cong va lam tron 1454
02

Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung d6 16n
nhat:

Oig = 397.(2,8 - 0,3) = 992

2 P6i ra phan bd déu véi : k = 0,625
992.0,625 = 620 620
Cong va lam tron 620
03

Do tai trong tir san truyén vao dudi dang hinh thang véi tung d6 16n
nhét :

One = 397.(4,5-0,3) = 1667,4
3 Poi ra phan bd déu véi : k = 0,872

1667,4.0,872 = 1454 1454
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H ‘ Cong va lam tron | 1454 H
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TINH TAI TAP TRUNG - KG )
Két
qua

TT

Loai tai trong va cach tinh

Gp
1 Do tai trong tir san truyén vao:
397.(4,5-0,22).(4,5-0,22)/4 = 1818 1818

Do trong luwong tudng xay trén dam
2 doc cao 3,,5 - 0,3§ =3,15m véi hé
sO 1amlo ctra 0,8

506.4,5.3,15.0,8 = 5738 5738

Do trong lugng ban than dam doc
0,22.x0,35

2500.1,1.0,22.0,35.4,5 = 953 953

Cong va lam tron: 8509

Gc

1 Do tai trong tir san truyén vao:
397.(4,5-0,22).(4,5-0,22)/4 = 1818 1818
Do trong luong tudong xay trén dém’
2 doc cao 3,5 - 0,35 = 3,15m v&i hé so
giam 16 ctra 0,8

506.4,5.3,15.0,8 = 5738

Do trong luong ban than dam doc

0,22.x0,35 S738

2500.1,1.0,22.0,35.4,5 = 953

Do tdi trong san hanh lang truyén
vao:

953
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397[(4,5-0,22)+(4,5-2,8)].(2,8-

0,22)/4 = 2176 2176

Cong va lam tron: 10685

Ge

1 Do tai trong tir san truyén vao:
397.(4,5-0,22).(4,5-0,22)/4 = 1818 1818
Do trong lugng tuong xay trén da‘ﬂlm’
2 doc cao 3,5 — 0,3§ = 3,15m v6&1 hé so
giam 10 cua 0,8

506.4,5.3,15.0,8 = 5738

Do trong luong ban than dam doc

0,22.x0.35 5738

2500.1,1.0,22.0,35.4,5 = 953

Do tai trong san hanh lang tmyén 953
vao:
397[(4,5-0,22)+(4,5-2,8)].(2,8-

0,22)/4 = 2176 2176

Cong va lam tron: 10685

Ga
1 Do ti trong tir san truyén vao:
397.(4,5-0,22).(4,5-0,22)/4 = 1818 1818

Do trong lugng tuong xay trén dém’
2 doc cao 3,5 — O,3§ =3,15m v&i hé so
giam 10 cua 0,8

506.4,5.3,15.0,8 = 5738 5738
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3 Do trong luong ban than dam doc
0,22.x0,35
2500.1,1.0,22.0,35.4,5 = 953 953
Congval m tron: 8509
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HINH 5. SO PO PHAN TINH TAI SAN MAI

TINH TAI PHAN BO - KG/m

TT

Loai tai trong va cach tinh

Két qua

01

Do tai trong tir san truyén vao dudi dang hinh thang véi tung d6 16n nhét :

Ont = 679.(4,5-0,3) = 2852
Déi ra phan bd déu voi : k= 0,872
2852.0,872 = 2487

Cong va lam tron

2487

2487

02

Do tai trong tir san truyén vao dudi dang hinh tam giac v6i tung do 16n
nhat:

Oi = 679.(2,8 - 0,3) = 1698
Doi ra phan bd déu véi : k = 0,625
1698.0,625 = 1061

Cong va lam tron

1061

1061

03

Do tai trong tir san truyén vao dudi dang hinh thang véi tung d6 16n nhét :

Ont = 679.(4,5-0,3) = 2852

Doi ra phan bd déu véi : k = 0,872
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2852.0,872 = 2487 2487
Cong va lam tron 2487
TINH TAI PHAN BO TREN MAI - KG/m :
T ket
Loai tai trong va cach tinh ana
Gp
1 Do tai trong 6 san 16n truyén vao:
679.(4,5-0,22).(4,5-0,22)/4 = 3109 3109
2 Do trong lugng s€ n6 nhip 0,8 tmyén vao:
679.0,8.4,5= 444 2444
3 Do trong luong ban than dam doc 0,22.x0,35
2500.1,1.0,22.0,35.4,5 = 953 953
4 Do trong luong tudong sé nd day 110mm cao 1m truyén vio:
288.4,5.1= 1296 1296
Cong va lam tron 7802
GC
1 Do ti trong 6 san 16n truyén véo:
679.(4,5-0,22).(4,5-0,22)/4 = 3109 3109
2 Do trong luong sé nd nhip 0,8 truyén vao:
679.0,8.4,5= 2444 2444
3 Do trong lugng ban than dam doc 0,22.x0,35
SVTH: Nguyén Hoang Nam / XD1901D Trang - 35 -




Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

2500.1,1.0,22.0,35.4,5 = 953 953
4 Do trong lwong tuong sé nd day 110mm cao Im truyén vao:
288.4,5.1= 296 1296
5 Do trong lwong 6 san nhé  truyén vao:
679.[(4,5-0,22)+(4,5-0,22)].(2,8-0,22)/4 = 3777 3777
Cong va lam tron 11579
GC
1 Do tai trong 6 san 16n truyén vao:
679.(4,5-0,22).(4,5-0,22)/4 = 3109 3109
2 Do trong lugng s€ n6 nhip 0,8 truyén vao:
679.0,8.4,5= 2444 2444
3 Do trong lugng ban than dam doc 0,22.x0,35
2500.1,1.0,22.0,35.4,5 = 953 953
4 Do trong luong tudng sé nd day 110mm cao 1m truyén vio:
288.4,5.1= 1296 1296
5 Do trong lwoong 6 san nho truyén vao:
679.[(4,5-0,22)+(4,5-0,22)].(2,8-0,22)/4 = 3777 3777
Cong va lam tron 11579
Gp
1 Do tai trong 6 san 16n truyén vao:
679.(4,5-0,22).(4,5-0,22)/4 = 3109 3109
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2 Do trong luong sé nd nhip 0,8 truyén vao:
679.0,8.4,5= 2444

3 Do trong luong ban than dam doc 0,22.x0,35
2500.1,1.0,22.0,35.4, =953

4 Do trong lwong tudng sé nd day 110mm cao 1m truyén vao:
288.4,5.1= 1296

Cong va lam tron

2444

953

1296

7802
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Ta c6 so do tinh tai tac dung vao khung biéu dién theo cach 2 :
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11579 115/9

7802 7802
2487 1061 2487
ITIT I T T I b T oo a T I T ITTIY L 28000
10685 | 10685
3500 8500
g 144 620 1454
v v ¥ ﬁm
10685 | 10685
3500 8500
v ¥ ¥ M
10685 | 10685
38509 8509
g 144 620 1454
- E17.500
10685 | 10685
3509 8509
g 144 620 1454
% v v ¥ w
N 10685 | 10685
3500 8500
2 151 | g | 1454
- +10.500
10685 | 10685
8500 8509
g 144 620 1454
v I 1 w
10685 | 10685
3500 8500
(% 144 620 1454
v ¥ ¥ M
E0.000
7000 | 2800 | 7000
16800
® © ®

HINH 6. SO PO TINH TAI TAC DUNG VAO KHUNG TRUC 5
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8.XAC PINH HOAT TAI TAC DUNG VAO KHUNG
8.1.Trwdng hop hoat tai 1

© o0 o

7000 2800 7000

L

K

7000 | 2800 | 7000

16800
® © ®
gD gl gC gB gl gB
can | LTI
| 7000 | 2800 | 7000 |
@ © ©
gD gl gC gB gl gB
Céch 2 | | | : |
L 7000 '[28&)1[ 7000 |

® & ©

HINH 7. SO PO HOAT TAI 1 TANG 2, 4,6 HOAC 8
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San HOAT TAI 1 - TANG 2,4,6
Két qua
Loai tai trong va cach tinh
P =P
Do tai trong tir san truyén vao dudi dang hinh thang véi tung do 16n nhét
hy = 240 .4,5 = 1080
San , L
tAng D01 ra voi tai phan bo déu voi k =0,872
2,4,6
hogc 0,872.1080=942 942
tang 8
Plo=Plc=Pa=Pa
Do tai trong san truyén vao:
240.4,5.4,5/4 =1215 1215
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4500
N
N
o

4500

Cachl ]/(l/ﬁ\\mj

] 7000 | 2800 | 7000 |

gD gl gC gB gl 9B

Cach2 [T -
| 7000 | 2800 | 7000 |

HINH 8. SO PO HOAT TAIl 1 TANG 3,5, 7
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San HOAT TAI 1 — TANG 3,5,7
Két qua

Loai tai trong va cach tinh

P%
Do tai trong tir san truyén vao dudi dang hinh tam giac v6i tung d6 16n nhét:
hy = 360. 2,8 = 1008
San Doi ra véi tai phan bd déu véi k =0,872

tﬁng
3,5,7 0,625.1008 = 630 630

Plc=Pls
Do tai trong san truyén vao:

360.[(4,5+(4,5-2,8)].2,8/4 = 1562 1562

SVTH: Nguyén Hoang Nam / XD1901D Trang - 43 -




Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

©

1]

|
o

4500

: '_'_'_Ilﬁfl@mmﬁkb

©
9000
]L
JIIIIIIIIIIIIIIIbIIII EIIIIII

16800 |
gb gC g1 9B 9B
Céachl l Lfmﬁ\l J
| 7000 | 2800 | /7000 |
gD g1 9C 41 9B 91 ¢B
Céch 2 ‘ LILL ‘
| 7000 | 2800 7000 |

HINH 9: SO PO HOAT TAl 1- TANG MAI
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HOAT TAI PHAN BO TREN MAI - KG/m
San Két qua
Loai tai trong va cach tinh
Do tai trong tir san truyén vao dudi dang hinh thang véi tung do 16n nhét
pnt = 97,5.4,5 = 439
Déi ra voi tai phan bd déu véi k =0,872
San 0,872.439 = 383 383
tﬁng
mai pm, = pmi, = pmiy = pmi,
Do tai trong san truyén vao:
97,5.4,5.4,5/4 = 493 493
Do tai sé n6 nhip 0,8m truyén vao :
97,5.0,8.4,5=351 351
Cong va lam tron: 844
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8.2. Trwong hop hoat tai 2

16800
7000 | 2800 | 7000
: Q| p=360 |
RN 1
P, == 8
O f i -
5 == ¥
— i 2= — 1
7000 | 2800 | 7000
16800
9b oC g1 OB 0B
Cach 1 W
} 7000 | 2800 | 7000 |
EE
gb gC gl ¢B
Cach 2 peny |
| 7000 | 2800 | 7000 |

HINH 10. SO PO HOAT TAI 2 - TANG 2,4,6,8
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San HOAT TAI 2 - TANG 2,4,6,8 ,
Keét
qua

Loai tai trong va cach tinh
P%
Do tai trong tir san truyén vao dudi dang hinh tam giac v6i tung d6 16n
nhat:
hy = 360 . 2,8 = 1008
San , L
ting Do6i ra v6i ti phan bo deu voi k =0,872
2’416’
8 0,625.1080 = 675 675
P’c=P%
Do tai trong san truyén vao:
360.[(4,5+(4,5-2,8)].2,8/4 = 1562 1620
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HINH 11. SO PO HOAT TAI 2 - TANG 3,5,7
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San HOAT TAI 1 — TANG 3,5,7

Két qua
Loai tai trong va cach tinh

P? = P%
Do tai trong tir san truyén vao dudi dang hinh thang v6i tung d6 16n nhit :
hy = 240 .4,5 = 1080

Doi ra voi tai phan bd déu véi k =0,872
i San
tang 3,5

0,872.1080=942 942

P’o=Pc=P%a=Pa
Do tai trong san truyén vao:

240.4,5.4,5/4 =1215 1215
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HINH 12. SO PO HOAT TAI 2 - TANG MAI
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San

HOAT TAI PHAN BO TREN MAI - KG/m

Loai tai trong va cach tinh

Két qua

San
tang
mai

ml
P

Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung do 16n nhét :

htg = 97,5.2,8 = 273
Déi ra voi tai phan bd déu véi k =0,872

0,625.273 =170

170

PmlB - Pmlc
Do tai trong san truyén vao:

97,5.(4,5+(4,5-2,8)).2,8/4 = 423

423

ml — pml
P Cs— P As
Do tai s€ n6 nhip 0,8m truyén vao :

97,5.0,8.4,5=351

351
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Ta ¢ so d6 hoat tai tic dung vao khung (biéu dién theo cach 2) :
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351 48 423 351
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T 28,000
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: 1620 (1620
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1215 1215
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(10,500
1620 (1620
o§% 678
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HINH 13. SO PO HOAT TAI 1 TAC DUNG VAO KHUNG TRUC 5
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HINH 14: SO PO HOAT TAI 2 TAC DUNG VAO KHUNG TRUC 5
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HINH 15: SO PO HOAT TAI GIO TRAI TAC DUNG LEN KHUNG TRUC 5

BV:KG/M)
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g 031 [ <] 042
5 ox [ < O3
% 027 L[] 1 036
% 0,24 E j 0,32
& 7000 | 2800 | 7000
16800
SVTH: Nguyén Hoang Nam / XD1901D Trang - 56 -



Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

HINH 16: SO PO HOAT TAI GIO PHAI TAC DUNG LEN KHUNG
TRUC 5

DPV: KG/M)
6.6 Tai trong ngang.
Tai trong gi6 dugc xac dinh theo ti€u chuan TCVN 2737 - 95.
Cong trinh dugc xay dung Q TP Ha Noi thudc khu vuc II-B, c6 gia gri ap h,rc’ gi6 Wy = 95
kG/m?. Do cong trinh ¢6 chiéu cao h = 30,95m < 40m nén ta khong can tinh den thanh phan
gi6 dong ma chi can tinh dén thanh phan gié tinh .

Tai trong gié phan bd déu thay ddi theo d6 cao cong trinh, dé an toan ta chia cong trinh lam 7
doan chiu tai trong gio:

+Poan 1: Tircdt - 0,9 dén +3,5m

+Poan 2 : Tir cbt +3,5 dén +7,0m

+Poan 3 : T cbt +7,0 dén +10,5m

+Doan 4 : T cdt +10,5 dén +14,0m

+Poan 5 : T cbt +14,0 dén +17,5m

+Poan 6 : Tir cbt +17,5 dén +21,0m

+Poan 7 : T cbt +21,0 dén +24,5m

+Doan 8 : Tlr cbt +24,5 dén +28,0m

V. TINH TOAN VA TO HQP NOI LUC.
1. Tinh toan ngi luc

1.1 So db tinh toan.

- So @6 tinh cua cong trinh 13 so do khung phang ngam tai mat dai mong.
- Tiét dién cot va dam lay ding nhu kich thudc so bo
- Truc dam l4y gan diing ndam ngang & mirc san.

- Tryc ¢t gitra trung truc nha & vi tri cac ¢t dé dam bdo tinh chinh x4c so voi mo hinh chia
tai.

- Chiéu dai tinh toan ctia dam lay bang khoang cach céc truc cdt twong tng, chiéu dai tinh
todn cac phan tur c0t cac tang trén lay bang khoang céach cac san.

1.2 Téi trong.
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- Téi trong tinh toan dé xac dinh noi luc bao gém: tinh tai ban than, hoat tai st dung, tai trong
gio.

- Tinh tai duoc chit theo so dd 1am viéc thyc té cua cong trinh.

- Hoat tai chat 1éch téng 1éch nhip.

- Téi trong gi6 bao gdm gi6 tinh theo phwong X gdm gio trai va gi6 phai.
Vay ta c6 céac truong hop hop tai khi dua vao tinh todn nhu sau:

+ Truong hop tai 1: Tinh tai .

+ Truong hop tai 2: Hoat tai st dung.

+ Truong hop tai 3: Gié X tréai (duong).

+ Truong hop tai 4: Gid X phdi (am).

1.3 Phuong phép tinh.

Dung chuong trinh SAP2000 dé giai ndi luc. Két qua tinh toan ndi luc xem trong bang phan
phu luc (chi lay ra két qua ngi luc can dung trong tinh toéan).

So d6 tai trong nhap vao SAP2000 :
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HINH 17.80 PO PHAN TU DAM,CQT CUA KHUNG TRUC 5
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HINH 18.LU'C DQC DO TINH TAI TAC DUNG LEN KHUNG TRUC 5

SVTH: Nguyén Hoang Nam / XD1901D Trang - 60 -



Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

: o
_2?.5?:% - V 2765
£
g
9 o
o 2 o
—11_.THE| = < 1470
]
o

‘L

.04

.
I e

£
4
=1

N |
-63.49
ke

45

i—t

“'__; [
43

L bo

X

bt 1
o

17.88 1G5 3 & 17,82
.82 5 b !
L] D

B
5

[
46
1145
| P

-15.88 = 16857 T6.5% 15.89
= 1 o]
L] D

,_
%)
45

-18.;

4.4

[
8 A
)

5

P
5
Iy
#4
1—1
2 |
=k
A .';’[J F'4.:_11 4 B
: »
o

~
=
It
-~
&4
1,
68672
=

|—>H
¥ =
>

¥
]
-
L]
-
L]

SVTH: Nguyén Hoang Nam / XD1901D Trang - 61 -



Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

HINH 19.LUC CAT DO TiNH TAI TAC DUNG LEN KHUNG TRUC 5
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HINH 32.MOMEN DO GIO PHAI TAC DUNG LEN KHUNG TRUC 5
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2. T6 hop ndi lue
Noi lue duoe to hop véi céc loai td hop sau: Tb hop co ban 1, TH hop co ban II.
- T6 hop co ban I: gdm ndi luc do tinh tai voi ndi luc do mot hoat tai bat loi nhét.

-Tb hop co ban 1II: gém ndi luc do tinh tai v6i it nhat 2 truong hop nodi lyc do hoat tai va tai
trong gid gay ra vdi hé so to hop cuia tai trong ngan han 1a 0.9.

Viéc t6 hop s& dugc tién hanh véi nhiing tiét dién nguy hiém nhat d6 13: voi phan tir cot 1a tiét
dién chan cot va tiét di¢n dinh cdt; véi tiet dien dam la tiét dién 2 bén mép dam, tiét dién
chinh gitta dam.( c¢6 thém tiét dién khac néu c6 ndi luc 16n nhu tiét dién co tai trong tap
trung). Tai moi tiét di€n phai chon dugc t6 hop co6 cap ndi luc nguy hi€ém nhu sau :
* Pbi véi cot :  +Mmax va Ntu.

+Mmin va Ntu.

+Nmax va Mtu.

*Poi véi dam : Mmax, Mmin va Qmax.

Két qua t6 hop noi luc cho cac phan tir cot,dam cua khung 3 thé hién trong bang to hop ndi
luc :

SVTH: Nguyén Hoang Nam / XD1901D Trang - 76 -



Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

CHUONG 3. TINH TOAN SAN TANG 3

3.1. S6 li¢u tinh todn
3.1.1. Mét s6 quy dinh ddi véi viéc chon va bé tri cot thép.
Ham lugng thép hop 1y u: = 0,3% =+ 0,9%, pmin = 0,05%.
Cétdoc @ < hy/10, chi dung 1 loai thanh, néu dung 2 loai thi A® <2 mm.
Khoang cach giira cac cbt doc a = 7+20 cm.
Chiéu day 16p bao vé cbt thép: t > max(d, to);
Vi ¢bt doc:

t0 = 10 mm trong ban c6 h <100 mm.

t0 = 15 mm trong ban ¢6 h > 100 mm.
Véi cbt céu tao:

t0 = 10 mm khi h <250 mm.

t0 =15 mm khi h > 250 mm.

3.1.2. Vit liéu va tai trong.

Vat liéu:
Bé tong cap do bén B20 : Rb = 11,5 MPa
Rbt = 0,9 MPa
Eb =2,7.103 MPa
Cot thép: d < 10 nhom CI: R, =225 MPa
Rew = 175 MPa
E, = 21.10* MPa
d > 10 nhom CII: Rs = 280 MPa
Rew = 225 MPa
E, = 21.10* MPa
Tra bang : Bé tong B20: Yo2 = 1;
Thép CI: &r = 0,645; og = 0,437
Thép CII: Er = 0,623; og = 0,429
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HINH 33.MAT BANG KET CAU SAN TANG 3
3.2. Tinh toan san.
3.3.1.Tinh toan 6 san phong lam viéc (O1)
a.Xac dinh noi luc
L=7(m); L1=4,5(m)

P L 7
-Xéttiséhalcanhébén:—zz—Z1,5<2
L, 45

- Xem ban chju udn theo 2 phwong, tinh toan theo so d6 ban ké bén canh ngam. (theo so dd
khop déo)

- Nhip tinh toan ctia 6 ban.
ly=L1—bg=4,5-0,3/2-0,3/2=42m
lo=Ly — by =7-0,22/2—-0,22/2 = 6,78 m
Theo mdi phuong cuia 6 ban cat ra mot rai rong b = 1 m.So d6 tinh nhu hinh vé.

6780
1000

T 71

N TeinN

TIN
1000
420

N
=
=
M M
M2
b. T4i trong tinh toan:
- Tinh Tai: g= 397 kG/m?

- Hoat tai tinh toan:  p"= 240 kG/m?
Téng tai trong toan phan 1a: q, = 397 + 240 = 637 kG/m?

+ Xac dinh no6i luc.
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1 6,78 , . ‘ \ ~.
-Véir= lt—z = —— =1,6] tatra cac hé s 6,A;B;. Ta bd tri cbt thép déu nhau theo mdi
t1
phuong.
- Dung phuong trinh:
2
M. = G-l (31, — 1)
. 12D
_Dét GZMZIA:MM'BIZMB]"AZ:MAZ'B:MBZ
- Ml’ Ml’ Ml’ Iv|2’2 MZ
Véi - D=(2+A+B)l,+(20+A,+B,)l,

Bang 2.2 - Cudn “san swon BTCT toan khoi” ciia Gs.Nguyén Pinh Cong

|
r= I‘—Z 1 1,2 1,4 1,5 1,8 2
t1
0 1 0,8 0,62 0,55 0,4 0,3
A. B; 1,4 1,2 1,0 1,0 1,0 1,0
Az B, 1,4 1,0 0,8 0,8 0,6 0,5

- Tra bang duogc cac gia tri: 0 = 0,475; A; =B; =1; A, =B,=0,7
- Thay vao cong thuc tinh Mj ta ¢o :
D = (2+1+1)x6,78+(2x0,475+0,7+0,7)x4,2 = 36,99

637x6,782%(3x6,78—4,2)
M= = 1064 (kGm)
12x36,99

= M = 1064 (KGm).
M, = 1064 x 0,475 = 505,4 (kGm).
Mai = Mg = 1064 (kGm)
Maz = Mg, = 505,4 X 0,7 = 353 (KGm)
¢.Tinh toan cot thép

- Tinh theo phwong canh ngan:
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+ Cot thép chiu mdé men dwong : M, = 1064 kGm.
- Chon 16p bao vé a=2 (cm) ==>hp=h—-a=10-2=8 (cm).

M;  1064x100
Rp.b.hZ  115x100x82

£=0,51+/1 = 2ay,) = 0,5(1+VT = 2x0,144) = 0,92

M4 1064x100 5
As = = =6,42 cm
Rgs&hy 2250.0,92.8

Ta ¢6 : = = 0,144 < ap = 0,437

- Kiém tra ham luong cdt thép:

A5 100 = 222 4100 = 0,8% > 0,08%
= . = X = . =
K o 100x8 /070 = Hmin = 55070
. , ag 0,785x100
Khoang cach gitra cac cot thép la: t=—x100 = ————=12,22 cm
Ag 6,42

= Dé dam bao két cau ta chon thép ¢10 a 120 c6 AS = 6,54 cm2
+ Cot thép chiu md men Am : Ma, = 1064 kGm.

Chon thép $10a120 c6 As = 6,54 cm?

- Tinh theo phwong canh dai:

Theo phuong canh dai ta ¢o :

Mo men duong M = 505,4 kKGm < M,

M6 men &m Mao = 353 KGm < Maz

- Chon 16p bao vé a=2 (cm) ==>hp=h—-a=10-2=8 (cm).

Ta 6 My 2054x100_ _ ) 068 < 0,437
: a = = = s a = ,
o ™" Rp.b.hZ  115x100x82 K

£=0,51+/1 — 2a,,) = 0,5(1+vT — 2x0,068) = 0,96

M, 505,4x100 2
= = =2,92cm
Rs&hy 2250.0,96.8

As

- Kiém tra ham luong cot thép:

Ag 2,92
U= 100 =

= 9 .= 0,
ho-b ooxg <100 = 0,36% > fipyn = 0,05%
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T S a 0,503x100
Khoang céch gitra cac cotthép la: t= ~ x100 =———=17cm

)

— Pé dam bao két cdu ta chon thép $10a200 cd Ag = 3,93 cm?
Vay thép theo phwong canh dai dat theo ciu tao $10a200 c6 A = 3,93 cm?
3.2.2.Tinh toan 6 san sanh (02)
a.Xac dinh ni luc
L,=4,5(m) ; L;=2,8 (m)

l, 45
Z=—==-16<2

- Xét ti s6 hai canh 6 ban :
I, 28

- Xem ban chiu udn theo 2 phuong, tinh toan theo so d6 ban ké bén canh ngam. (theo so dd
khdp déo)

- Nhip tinh toan ctia 6 ban.
lu=L; —by=2,8-0,22/2-0,22/2=2,58 m
lo=L, —bg=4,5-0,22/2-0,22/2=4,28 m

Theo mdi phuong ciia 6 ban cat ra mot rai rong b = 1 m.So d6 tinh nhu hinh v&.

4280

= 1000

2

4
= 3
H

N

<

o

[T

Mb2 [ 1 Ma2

b. Tai trong tinh toan:

- Tinh Tai: g=397 kG/m?
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- Hoat tai tinh toan:  p"= 360 kG/m?
Téng tai trong toan phan 1a: q, = 397 + 360 = 697 kG/m?

+ Xac dinh noi luc.

1 4,28 , , , \ ~
-Voir = l't_z = ﬁ = 1,65 ta tra cac hé so 6,A;,B;. Ta bo tri cot thép déu nhau theo moi
1 )
phuong.
- Dung phuong trinh:
2
_ a, ltl'(3'|t2 Itl)
. 12D

M M M M M
‘Dé.t: 9:—2,/0\-‘_: Al,Blz Bl;A2: A2,82: B2

M, M, M, M, M,

Vé6i: D=(2+A+B))l,+(20+A,+B,)l,

Bang 2.2 - Cubn “san suon BTCT toan khéi” ctia Gs.Nguyén Dinh Cong

|
r= I‘—Z 1 1,2 1,4 1,5 1,8 2
tl
0 1 0,8 0,62 0,55 0,4 0,3
A. B, 1,4 1,2 1,0 1,0 1,0 1,0
A, B, 1,4 1,0 0,8 0,8 0,6 0,5

- Tra bang dugc cac gia tri: 0 = 0,475; A1 =B;=1; A, =B,=0,7
- Thay vao cong thuc tinh Mj ta ¢o :
D = (2+1+1)x4,28+(2x0,475+0,7+0,7)x2,58 = 23,1

697.2,582(3.4,28—2,58)
M= =171,7 (kGm)
12.23,1

—=> M, = 171,7 (kGm).
M, = 171,7 x 0,475 = 81,5 (KGm).

Mar = Mgy =171,7 (ka)
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Ma2 = Mgz = 81,5 x 0,7 = 57,05 (kGm)
¢.Tinh toan c6t thép
- Tinh theo phuong canh ngén:
+ Cot thép chiu mdé men dwong : M; = 180,2 kGm.
- Chon 16p bao vé a=2 (cm) ==>hp=h—-a=10-2=8 (cm).

, M, 171,7.100
Taco: A= 5 = 5= 0,02 < az =0,437
Rb.b.ho 115x100x8

£=05.(1+/1 = 2a,,) = 0,5.(1+vI = 2.0,02) = 0,99

A M 171,7x100 0.96 i
= = =0, cm
* RsEhy 2250x0,99.8

- Kiém tra ham lugng c6t thép:

s 4100 = ~224100 = 0,12% > 0,05%
= X = X = .=
K hob 100.8 16707 Hmin = D097
. . ag 0,283x100
Khoang cach gitra cac cot thép la: t= . 100 = o9 =29,4cm

S )
— Pé dam bao két ciu ta chon thép ¢10 a 200 c6 As = 3,93 cm?
+ C6t thép chju md men Am : My, = 180,3 KGm.
Chon thép $10a200 c6 As = 3,93 cm?
- Tinh theo phuong canh dai:
Theo phuong canh dai ta co :
M6 men duong M, = 81,5 kGm < M,
Mo men 4m Ma, = 57,05 kGm < Mag
Vay thép theo phuwong canh dai dit theo cdu tao ¢ 10a200 c6 As = 3,93 cm?
3.Tinh todn 6 ban san vé sinh ( 03)
a.Xac dinh noi lue

L2=7(m): L1 =225 (m)

, 7
- Xét ti sO hai canh 6 ban : —=—=155<2
L; 45
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- Xem ban chiu udn theo 2 phuong, tinh toan theo so d6 ban ké bén canh ngam. (theo so dd

dan hoi)
It1=L1=45m

[t2=L2=7m

b.So d6 tinh:

Theo mdi phuong cta 6 ban cit ra mot rai rong b = 1 m.So d6 tinh nhu hinh v&.

7000
= 1000
Llll
>
0
R
<
& o
= Lo
N N
N
~ F
o
3
N
c.Tai trong tinh toan.
- Tinh Tai: g= 443 kG/m?
- Hoat tai tinh toan: p'= 240 kG/m?
Téng tai trong toan phan 1a: gy = 443 + 240 = 683 kG/m* = 6,83 KN/m?
+ Xac dinh noi lyec.
d.Noi luce tinh toan:
M6 men duong 16n nhat tai giira dam:
, 6,38.2,252
My ==————= 1,34 (kNm)
M6 men am 16n nhét tai 2 dau dAm dam:
_6,38.2,252
Mmax = —=2,69 (kNm)
12
e.Tinh toan c6t thép cho 6 ban:
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Giathiéta=2cm  —hp=h-a=10-2=8cm.
+Tinh toan c6t thép chiju mé men dwong:

M;  1,34x10*
Rp.b.hZ  115x100x82

Taco : U= = 0,018 < ap = 0,437

£=0,5.(1+/1 — 2ay,) = 0,5(1+VT = 2.0,018) = 0,99

M _ 1,34.10*

_ — — 2
" Rsthg  2250.0,99.8 0,75 (cm’)

As

- Kiém tra ham luong cdt thép:

=45 100 =272 100 = 0,93% > = 0,05%
B 10080 - 707 Hmin = DU9%
- . ag 0,283.100
Khoang cach gitra cac cot thép la: t=—.100 = ———=37,7 cm
Ag 0,75

— Dé dam bao két cdu ta chon thép $10 a 200 c6 As = 3,93 cm?
+ Tinh toan ¢t thép chiu mé men am:

M, 2,69x10%
Taco: A= 5 = =0,036 < ap = 0,437
Rp.b.h§ 115x100x82

£=0,5.(1+/1 — 2ay,) = 0,5.(1+VI — 2.0,036) = 0,98

M  269.10*
"Rgehy 22500988

A, = 1,52 (cm?)

- Kiém tra ham lugng cdt thép:

=45 100 =—22 100 = 0,19% > = 0,05%
K hep " 10080 7 Hmin = L0570
_ , ag 0,283.100
Khoang cach gitra cac cot thép la: t=—.100 = —— = 18,6 cm
Ag 1,52

— Chon thép $10 a 200 ¢ As = 3,93 cm?
4. Bo tri thép san
Céc 6 san con lai dugc bd tri thép gidng nhu cc 6 san da tinh toan.

Sir dung thép ¢10 dit thanh hai 16p.
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CHUONG 4. TINH TOAN DAM KHUNG TRUC 5

4.1. Co s6 tinh toan
Cuong do tinh toan cua vat liu:

- Bé tong cip do bén B20 :

-Cétthép:  d<10nhém CI:

d > 10 nhom CII:

- Trabang: Bé tong B20:
Thép CI

Thép CII :

Ry = 11,5 MPa
Ret = 0,9 MPa

E, =27.10° MPa

Rs =225 MPa.
Rsw =175 MPa.

E = 21.10* MPa.

280 MPa.

Rs
Rsw = 225 MPa.

E = 21.10* MPa.

b2 =1;
éR = 0,645; OR = 0,437

&r=10,623; ag = 0,429
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4.2. Tinh toan dam khung truc 5

4.2.1. Tinh toan c6t thép doc cho dim ting 2,nhip AB phin tir 33
(bxh=30x60)

Tur bang to hop ndi luc ta chon ra ndi lyc nguy hiém nhét cho dam.
+Goi A : Ma = -198,4 (KN.m)
+G6i B : Mg = -216,5 (kN.m)

+ Nhip AB : Mag = 78,7 (kN.m)

M=-198,‘4 (kn.m) o M 33 m=—216,‘5 (kn.m)

| m=787 |

} 7000 |

Do hai gbi c6 gia tri mémen gan bang nhau nén ta liy gia tri mémen 16n nhét dé tinh thép
chung cho ca 2.

+ Tinh cdt thép cho gbi A va B ( mémen am )
Tinh theo thiét dién hinh chir nhat bxh = 30x60 cm
Gia thiét a=4(cm)
ho =60 -4 =56 (cm)
Tai gbi A va B voi M =216,5 (kN.m)

o = M  216,510% 0.200
™~ Rp.bhZ 11530562

Co ,, < A = 0,429
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£=0,5.(1+/1 — 2a,,) = 0,5.(1+/T — 2.0,200 ) = 0,887

M 2165.10* >
A= = = 15,56 (cm")
Rs&ho 2800.0,887.56

Kiém tra ham luong cdt thép:

As 1oo—w—090/ > =0,2%
heb™ 3056 0 = Hmin = U270

U=
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b.Tinh c6t thép cho nhip AB ( mémen duwong )
Tinh theo tiét dién hinh chit T c6 canh nim trong ving nén véi h’s = 10 (cm)
Gia thiét a =4 (cm) ho = 60 — 4 = 56 (cm)
Gia tri d0 vuon cua canh St léy bé hon céc tri sb sau:
+ Mot ntra khoang cach thong thuy gitra cac suon doc :
0,5.(3,5-0,22) = 1,64 (m)
1/6 nhip ciu kién : 7/6 = 1,16 (m).
=>5¢=1,16 (m)
b’s=b+2.5¢=0,3+2.1,16 = 2,62 (m) = 262 (cm)
Xac dinh : Ms = Rp.b’r.h’.(hg — 0,5.h’¢)
=115.262.10.(56 — 0,5.10) = 15366300 (kG.cm) = 1536 (kN.m)

“Ta thay My = 78,7 (kN.m) < M = (1536 kN.m) => Tryc trung hoa di qua canh, tinh
theo tiét dién hinh chir nhat bexh = 30x60 (cm)

o = M 787.10*  0.0083
M~ Rpbfh3  115.262.562

C6 Qy < Ap = 0,429

£=0,5.(1+/1 = 2ay,) = 0,5.(1+yT — 2.0,0083 ) = 0,995

M 787.10*
" R¢Eh, 2800.0,995.56

As = 5,04 (cm?)

Kiém tra ham lugng cdt thép:

Ag 5,04.100
A00=——
ho.b 30.56

u= =0,3% > fmin = 0,2%
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4.2.2. Tinh toan cot thép doc cho dam tiang 2,nhip BC, phin tir 41 (bxh =
30x35)

Tur bang t6 hop ndi lyc ta chon ra ndi luc nguy hiém nhét cho dam.
+Gb6i B : Ma =-70,9 (KN.m)
+Gbi C : Mg =-70,9 (kN.m)

+ Nhip BC : Mgc = 2,6 (KN.m)

M=-70,9 (kn. =709 (kn.
‘(nm) o7 M 41 m 70?(knm)

| m=26 |

| 2800 |

Do hai gbi c6 gia tri mémen bang nhau nén ta lay gia tri mémen = 70,9 (kN.m) dé tinh thép
chung cho ca 2.

a. Tinh cot thép cho gbi B va C (mémen am )

Tinh theo thiét dién hinh chit nhat bxh = 30x50 (cm)

Gia thiét a=4(cm)
ho=35-4=31(cm)

Tai gbi B va C véi M = 70,9 (kN.m)

o = M  709.10% 0913
™~ Rpbh3 11530312

C6 Ay < (g = 0,429

£=05.(1+/1 — 20,,) = 0,5.(1+yv1 = 2.0,213 ) = 0,826

M 70,9.10%

As = = = 9,88 (cm?
* Rg&h, 2800.0,826.31 (cm®)
Kiém tra ham luong c6t thép:
= As 100=2281%0_ 1 560 > = 0,2%
K oheb ™" 3031 00 = Hmin =570
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b.Tinh c6t thép cho nhip BC ( mdémen duwong )
Tinh theo tiét dién hinh chit T c6 canh nim trong ving nén véi h’s = 10 (cm)
Gia thiét a =4 (cm) ho = 35— 4 = 31 (cm)
Gia tri d0 vuon cua canh St léy bé hon céc tri sb sau:
+ Mot ntra khoang cach thong thuy gitra cac suon doc :
0,5.(3,5-0,22) = 1,64 (m)
1/6 nhip cAu kién : 2,8/6 = 0,46 (m).
=>S5¢=0,46 (m)
b’s=b+2.5¢=0,3+2.0,46 = 1,22 (m) = 122 (cm)
Xac dinh : Ms = Rp.b’r.h’.(hg — 0,5.h’¢)
=115.122.10.(31 - 0,5.10) = 3647800 (kG.cm) = 364,7 (kN.m)

’Ta théy Mmax = 2,6 (KN.m) < M = 364,7 (kN.m) => Truyc trung hoa di qua canh, tinh
theo ti€t dién hinh chir nhat bexh = 30x35 (cm)

M 2610*
™~ Rp.bfhZ  115.122.312

a =0,0019

Co a,, <ag=0,429

£=0,5.(1+/1 — 2a,,) = 0,5.(1+yT — 2.0,0019 ) = 0,999

M 2610*
" Rg&hp 2800.0,999.31

A = 0,299 (cm?)

Do lugng cot thép nay qua nho nén ta bd tri theo yéu cau vé cau tao.

4.2.3. Tinh toan cdt thép doc cho dam ting 2,nhip CD phantir 49
(bxh=30x60)

Do dam tang 2 nhip CD c6 kich thudc,tiét dién va mémen giéng dam tang 2 nhip AB nén ta
co:

A, gi cp = 15,56 cm?
A, nhip cp = 5,04 cm?

4.2.4. Tinh toan cot thép doc cho cac phan tir dam 42,43,44,45,46,47,48
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Do ndi luc dam hanh lang cua cac ting trén nho nén ta bd tri thép giéng nhu dim 41 cho cac
dam 42,43,44,45,46,47,48.
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4.2.5. Tinh toan c6t thép doc cho cac phin tir dAm tir ting 3 dén ting mai

cho cic dim trén nhip AB va CD

Phan tir Tiét di¢n M bxh | 4 g N

dam : (kKN.m) (cm) m em? | %

‘ G6iA,B; Go6iC,D | 2039 | 30x60 |0.188 | 0.950 | 12,62 | 0,75
Dam 34,50

Nhip AB,CD 56,9 | 256x60 | 0.006 | 0.998 | 3,83 | 0,22

‘ G6iA,B; GoiC,D | 1882 | 30x60 |0,173|0,954 | 12,58 | 0,74
Dam 35,51

Nhip AB,CD 75,3 | 256x60 | 0.008 | 0,997 | 4,81 |0.28

‘ G6iA,B; GoiC,D | 151,3 | 30x60 |0,139 | 0,963 | 10,01 | 0,59
Dam 36,52

Nhip AB,CD 80,2 | 256x60 |0.008 | 0.997 | 5,13 | 0,30

‘ G6iA,B; GoiC,D | 1245 | 30x60 |0,134 |0,965 | 8,22 | 0,48
Dam 37,53

Nhip AB,CD 87,3 | 256x60 |0.009 | 0.995 | 5,59 |0,33

‘ Gdi A,B; G6iC,D| 106,7 | 30x60 |0,098 (0,974 | 6,98 | 0,63
Dam 38,54

Nhip AB,CD 87,6 | 256x60 | 0,009 | 0,997 | 5,60 | 0,33

‘ G6iAB; GoiC,D| 97,0 | 30x60 |0,089 0,977 | 6,33 | 0,37
Dam 39,55

Nhip AB,CD 80,6 | 256x60 | 0,008 | 0,997 | 5,15 | 0,30

‘ G6iAB; GoiC,D| 790 | 30x60 |0,073|0,981| 513 |0,30
Dam 40,56

Nhip AB,CD 61,3 | 256x60 | 0,063 |0,983| 3,97 |0,23

4.2.6. Chon cdt thép doc cho dam.

Khi chon ¢t thép doc cho dim can phai luu ¥ phdi hop thép dam cho cac nhip lién ké nhau.
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As
D?m|cm2

t?ng| g7
2| i
thép

As
D?m|cm2

3 | tri
thép

?ng| g7

As
D?m|cm2

t?2ng| g7
40 tri
thép

As
D?m|cm2

?ng| g7
5 | tri
thép
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9,88 (cm2) 9,88 (cm2)
15,56 (cm2) D33 1556 (cm2) 15,56 (cM2)  pag 15,56 (cm2)
| |
| 5,04 (cm2) T Ccwro | 5,04 (cm2) |
4d18+3d16 4d18+3d16 4d18+3d16 4d18+3d16
(16,2 cm2) (16,2 cm2) (16,2 cm2) (16,2 cm2)
| | | |
‘ 2d22 L 2d22 ‘ 2d22 |
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |
12,62 (cm2) D34 12,62 (cm2) gy 12,62 (cm2) D50 12,62 (cm2)
| | | |
| 3,83 (cm2) T cuto | 3,83 cm2) |
5d18 5d18 5d18 5d18
(12,72 cm2) (12,72 cm2) (12,72 cm2) (12,72 cm2)
| | | |
! 2d22 T 2d22 ! 2d22 !
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |
12,58 (cm2) D35 1258 (cm2) py3 12,58 (cm2) D51 12,58 (cm2)
| | | |
| 4,81 (cm2) T curo | 4,81 (cm2) |
5d18 5d18 5d18 5d18
(12,72 cm2) (12,72 cm2) (12,72 cm2) (12,72 cm2)
| | | |
! 2d22 © o 2d22 ! 2d22 !
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |
10,01 (cm2) D36 10,01 (cm2) pggq 10,01 (cm2) D52 10,01 (em2)
| | | |
! 5,13 (cm2) ' cwtno | 5,13 (cm2) |
5d16 5d16 5d16 5d16
(10,05 cm2) (10,05 cm?2) (10,05 cm2) (10,05 cm2)
| | | |
‘ 2d22 - 2d22 ‘ 2d22 ‘
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 I 2800 | 7000

@ ]

©
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As 8,22‘ (cm2) D37 8,22 (c‘mZ) D45 8,2‘2 (cm2) D53 8,22 (‘cmZ)
D?m | cm2 | 5,50 (cm2) " cwto | 5,59 (cm2) |
tng B2 5d16 5d16 5d16 5d16
6 | tri | (10,05cm2) (10,05cm2) (10,05 cm2) (10,05 cm2)
thep \ \ \ \
! 2d22 L 2d22 ‘ 2d22 ‘
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |
As 6,98‘ (cm2) D38 6,98 (c‘mZ) D46 6,?8 (cm2) D54 6,98 (‘cmZ)
D;-’m cm2 ! 5,60 (cm2) ' cutwo | 5,60 (cm2) |
?ng| g7 4d16 4d16 4d16 4d16
7 tri (8,04 cm2) (8,04 cm2) (8,04 cm2) (8,04 cm2)
thép \ \ \ \
| 2d22 L 2d22 | 2d22 |
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |
As 6,33‘ (cm2) D39 6,33 (c‘mZ) D47 6,:‘%3 (cm2) D55 6,33 (fmZ)
D?m| cm2 ! 5,15 (cm2) ' cwuto | 5,15 (cm2) |
?ng| g7 4d16 4d16 4d16 4d16
8 | tri (8,04 cm2) (8,04 cm2) (8,04 cm2) (8,04 cm2)
thép \ | | |
| 2d22 L 2d22 | 2d22 |
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |
As 5,13‘ (cm2) D40 5,13 (cpqz) D48 5,1‘3 (cm2) D56 5,13 (‘cmZ)
D,,?m cm2 | 3,97 (cm2) ' cwto | 3,97 (cm2) |
BngiB? | 4d14 4d14 4d14 4d14
mal | tri | (6,15 cm2) (6,15 cm2) (6,15 cm2) (6,15 cm2)
thép \ | | \
! 2d22 T 2d22 ‘ 2d22 ‘
(7,6 cm2) (7,6 cm2) (7,6 cm2)
| 7000 | 2800 | 7000 |
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4.3.Tinh toan va b tri cot thép dai cho dam.
a.Tinh toan va bd tri cot thép dai cho phan tir dam 33 (tAng 2,nhip AB) va
35 (tAng 2,nhip CD) bxh = 300x600
Tur bang t6 hop ndi lyc ta chon ra luc cat nguy hiém nhét cho dam:

Qmax = 133,04 (KN) = 13304 (KG)
Bé tong cip do bén B20 co:

Rb =115 (MPa) = 115 (KG/cm2); Rbt = 0,9 (MPa) = 9 (KG/cm2)

Eb = 27x103 (MPa)
Thép dai nhom Al co:

Rsw =175 MPa = 1750 (KG/cm2); Es = 21x104 (MPa)
+Chona=4 (cm)=>h0=h-a=60-4 =56 (cm)
+ Kiém tra cuong do trén tiét dién nghiéng chiu tmg suét nén chinh

Q < Qbt =0,3¢19pRpbhg
Do chua bd tri c6t dai nén ta gia thiét @@, = 1
Taco: Q < Qbt = 0,3Rbbh0 = 0,3x115x30x56 = 57960 (KG) > Q = 13304 (KG)
=> Dam di kha ning chiu ing suat nén chinh

+ Kiém tra su can thiét cua cdt dai:
B qua anh huong cia luc doc truc nén @, =0
Mb = @y, (1+@¢ + @,)Rbtbh3 = 2(1+0+0)x 9x30x562 = 1693440 (KG.cm)
( Do didm nam trong ving kéo nén ¢ = 0)
+ Tinh chiéu dai hinh chiéu tiét dién nghiéng nguy hiém :

c - 2Mp,  2x1693440
" Qmax 13304

= 254 (cm)

=>C*>2h0=56x2=112cm=>C=C*; C0=2h0

Qbmin = @y (1 + @, )RbEbhO = 0,6(1+0)9 x 30 X 56 = 9072 (KG)
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+ Xac dinh Qb:

1693440
254

Qb= % = = 6667 (KG)

Tinh kha ning chju cit cta cdt thép dai phan bd déu theo truc dam :

Qmax—Qb _ 13304—6667
Co 112

gswl = = 59,2 (KG/cm)

i 9072
Qbmin _ = 81 (KG/cm)
2h, 112

gsw2 =

Ta ldy gia tri qsw2 dé tinh khoang cach S theo cong thuc:
Str dung cdt thép @8, do bdam < 350mm nén ta c6 sé nhanh dain =2

Rswhagsw 1750x2x0,503
Asw 81

=> Khoang cach stt = =21,7 (cm)

@pa(1+@n)Rptbhd  1,5x9x30x 562
Smax = =
Qmax 13304

=95,4 (cm)

sct = min(h/3 ; 50cm) = 20 (cm)
Khoéng cach thiét ké c6t dai cho dam:

s = min( stt ;sct ;smax ) =20 (cm).Chon s = 20 (cm) = 200 (mm)
=> Ta b0 trf 8a200 cho dam.

+Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo Ung suit nén chinh khi di c6 bd
tri cot dai: Q <=0,3@;@pRpbhy

Voi @y = 1+5ap,, < 1,3.

5 . nagyw 2x0,503
Dam b6 tri thép 82200 co 1y, = bs = 30 x 22 =0,0015

_Es 21x10*

o= = =
Ep 27x103

Qw1 = 1+5ap,, =1+5x7,7x0,0015=1,05 <1,3.
¢p1 =1-BRb=1-0,01x11,5=0,885

Tacod: ©w1Pp, =1,05x0,885=0,929 = 1

=> Q = 13304 (KG) < 0,391 9pRpbhg

=0,3x0,929 x 115 x 30 x 56 = 53844,8 (KG)
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=> Dam du kha nang chiu ung suat nén chinh.

b.Tinh toan va bo tri cot thép dai cho phin tir dAm 34 (tang 2,nhip BC)
bxh = 300x350
Tur bang t6 hop ndi lyc ta chon ra luc cat nguy hiém nhét cho dam:
Qmax = 56,24 (KN) = 5624 (KG)
Bé tong cip do bén B20 co:
Ry = 11,5 (MPa) = 115 (KG/cm?); Ry = 0,9 (MPa) = 9 (KG/cm?)
Ep = 27x10° (MPa)
Thép dai nhom Al co:
Rsw = 175 MPa = 1750 (KG/cm?); Es = 21x10* (MPa)
+Chona=4 (cm)=>hp=h-a=35-4=31(cm)
+ Kiém tra cuong do trén tiét dién nghiéng chiu Gng suat nén chinh
Q < Qbt = 0,3pw19pRpbhy
Do chua bb tri c6t dai nén ta gia thiét @@, = 1
Ta c6 : Q < Qpt = 0,3Rpbhy = 0,3x115x30x31 = 32085 (KG) > Q = 5624 (KG)
=> Dam du kha ning chiu ing suit nén chinh
+ Kiém tra sy can thiét cua cdt dai:
B qua anh huong cia luc doc truc nén @, =0
Mp = @p2(1+@¢ + @n)Rubh? = 2(1+0+0)x 9x30x31% = 518940 (KG.cm)
( Do dam nam trong vung kéo nén ¢; = 0)

+ Tinh chiéu dai hinh chiéu tiét dién nghiéng nguy hiém :

2My,  2x518940
C, = = =184 (cm)
Qmax 5624
= C«>2hy=31x2=62cm=>C =Cx; Co=2hg
Qomin = @p3 (1 + @, )Rutbho = 0,6(1+0)9 x 30 x 31 = 5022 (KG)

+ Xéc dinh Qy:
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My _ 518940

Qb = T 184

= 2820 (KG)

Tinh kha ning chiu cét cta cbt thép dai phan bd déu theo tryc dam :

Qmax—Qb _ 5624—2820

1= =452 (K
qsw Co 2 5,2 (KG/cm)
_ Qbmin _ 5022 _
qsw2 = 2h, 6z 81 (KG/cm)

Ta lay gia tri gsw2 dé tinh khoang cach S theo cong thirc:
Str dung cdt thép @8, do bdam < 350mm nén ta c6 sé nhanh dai n =2

Rswhasw 1750x2x0,503
dsw 81

=>Khoang cach  stt= =21,7 (cm)

@Pba(1+@n)Rpbhf  1,5x9x30x 312
Qmax - 5624

smax = = 69,2 (cm)

sct = min(h/3 ; 50cm) = 11,6 (cm)
Khoéng cach thiét ké c6t dai cho dam:
s = min( stt ;sct ;smax ) = 11,6 (cm).Chon s =11 (cm) =110 (mm)
=>Ta bd tri @8a110 cho dam.

+Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo (mg sudt nén chinh khi di c6 bd
tri cot dai: Q <=0,3@w;9pRpbhy

Voi @y, = 1+5ap,, < 1,3.

N nagy 2x0,503
Dam bo tri thép P8a200 cé L, = s = 20x 11 =0,003

_Eg _21x10*

o= = =
Ep 27x103

©w1 = 1+5ap,, =1+5x7,7x0,003=1,11 < 1,3.
¢p1 =1-BRb=1-0,01x11,5=0,885
Taco: POw1@p =1,11x0,885=0,987 = 1
=> Q =5624 (KG) < 0,3¢,1 9p,R,bh,
=0,3x0,987 x 115 x 30 x 31 = 31667,9 (KG)

=> Dam du khé ndng chiu tng suat nén chinh.
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c.Tinh toin va bo tri cot thép dai cho phan tir dim 36,39,42,45,48 51,54
(tang 3- tang 8 nhip AB) va 38,41,44,47,50,53,56 (tang 3 — tang 8 nhip CD)
bxh = 300x600.

Ta thdy trong cac dam trén thi cac dam tir ting 2 dén :tﬁng 7 (nhip AB va CD) va de‘fim 54,56
¢6 kich thude bxh = 30x50 thi dam 33 va 35 ¢ luc cat 16n nhat Q = 13304 (KG), dam 33 va
3§ duoc bo tri cot dai theo cau tao P8a200 nén ta chon cot dai theo ¥8a200 cho toan bo cac
dam trén

d.Tinh toan va bd tri cot thép dai cho phan tir dim 37,40,43,46,49,52,55
(tang 3- tang 8 nhip BC) bxh = 300x350.

Tuong tu tinh toan dam 34, ta bd tri thép dai ©@8all0 cho cac phan t dam
37,40,43,46,49,52,55

e.Bo tri cot dai cho dAm
+ Vi dam ¢6 kich thude 30x60 cm:

O 2 dau dam trong doan L/4,ta b tri cot dai dat day ©8a200 véi L 14 nhip thong thity
ctia dam.

Phan dim con lai dat cot dai thua hon theo diéu kién cu tao
Set = min(3h/4 ; 50cm) = 3x60/4 = 45 (cm)

Ta chon @8a300 b tri cho doan dam nay.

+Véi dam c6 kich thude 30x35:

Do nhip dam ngan ta b6 tri c6t thép dai theo cu tao ¥8al10 sudt dam.
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CHUONG 5. TINH TOAN VA BO TRI THEP COT KHUNG
TRUC 5

5.1.vat li¢u sir dung
Str dung bé téng cap do bén B20 co:
Ry = 11,5 (MPa) = 115 (KG/cm?); Ry = 0,9 (MPa) = 9 (KG/cm?)
Str dung cbt thép doc nhom All co:
Rs = Ry = 280 MPa
Tra bang phu luc co6:
&Er=0,623; ar = 0,429
5.2.tinh toan va bo tri thép cét khung truc 5
5.2.1. Tinh to4an cot thép cho phan tir cdt 2 ( bxh = 30x50 )
a.S0 kiéu tinh toan
Chiéu dai tinh toan 10 = 0,7H = 0,7 x 4,6 = 3,22 (m) = 322 (cm)
Gia thiét a=a’ =4 (cm)=>h0=h—-a=50-4 =46 (cm)
Za=h0-a=46-4=42(cm)
DJ manh Ah =10/h =322/50 = 6,44 (cm) < 8
=> Bo qua anh hudng cua udn d(_)c.Léy hé s6 udn doc n=1
Do 1éch tam ngﬁu nhién

ea = max (LH X ihc) = max(i460 ; l50) =1,66 cm
600 30 600 30
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N&i lyc dugce chon tir bang td hop ndi luc va dugce ghi chi tiét & bang sau.

Ky
hiéu | Kyhiéué | Pic diém
, M N e; = M/N €, | €= max(e,e,)
cap bang to cua
| | kNm) | kN) | em)  |Cem)|  (cm)
noi hop cap noi luc
luc
2 2-11 N max 30,1 2192 1,3 1,66 1,66
3 2-14 M,N 16n 144 4 2158 6,7 1,66 6,7
b. Tinh c6t thép doi xirng cho cip 1
M= 154,9 (kN.m) = 1549000 (KG.cm)
N =1671 (kN) =167100 (KG)
h
e=nep + S as 1x9,26 +50/2 - 4 =30,2 (cm)
Str dung bé tong cép do bén B20 c6: Er=0,623;
_ N _167100_484 n
X_Rb.b_ 11530 - 284 (cm)
Er.ho = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop x > Eg.hg=> Nén l¢ch tam bé.
Lay x = Eg.hg dé tinh thép.
A=A — N.e—Rp.b.x(hg—0,5%)
Rcha
_167100x 30,2 -115x30x 28,6 Xx(46—0,5x 28,6) 5
= =16,3 (cm?)
2800 x 42
Xéc dinh ham lugng cdt thép tbi thiéu theo d6 manh.
A = lo/r = 322/0,288.b = 322/0,288.30 = 37,26
A= €(35=+83)=>tin =0,2%
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Kiém tra ham lugng cdt thép:

_ A5.100 _ 16,3.100
B bh, ~ 3046

=1,18% >, =0,2% =>TM

c. Tinh c¢6t thép doi xirng cho cip 2
M = 30,1 (kNm) = 301000 (KG.cm)

N = 2192 (kN) = 219200 (KG)
e=1e0+3 -a=1x 1,66 +50/2 - 4 = 22,66 (cm)

Str dung bé téng cap do bén B20 co: ER=0,623 ;

_ N _ 219200 _
X= Rpb 11530 63,5 (cm)

ER.h0 = 0.623.46 = 28,6 (cm)
+ X4y ra truong hop x > ER.h0 => Nén 1éch tam bé.
Lay x = ER.h0 d¢ tinh thép.

N.e—Rp.b.x(hy—0,5%)
lRSCZ.'EI

As=As’ =

219200 22,66 —115 X 30 X 28,6 x(46—0,5 X 28,6)
B 2800 x 42

= 15,6 (cm2)
Xac dinh ham luong cbt thép tdi thiéu theo d6 manh.

A = 10/r = 322/0,288.b = 322/0,288.30 = 37,26

A= € (35 83)=> fimin=02%
Kiém tra ham luong c6t thép:

_Ag.100  15,6.100
K bhn, 3046

=1,13% > pn =0,2% =>TM

d. Tinh c6t thép d6i xirng cho ciip 3
M = 1444 (kN.m) = 1444000 (KG.cm)

N = 2158 (kN) = 215800 (daN)
e=ne0+g-a:1X12+50/2-4:33 (cm)

Str dung bé tong cap d6 bén B20 co: ER=0,623 ;

SVTH: Nguyén Hoang Nam / XD1901D Trang - 104 -



Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

_ N 215800
" Rp.b  115.30

X =62,5(cm)

ER.h0 = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop x > ER.h0 => Nén I¢ch tam bé.

Lay X = ER.h0 dé tinh thép.

~ N.e—Rp.bx(hg—-0,5x)
Rcha

As=As’

215800 x 33 —115 x 30 X 28,6 X(46—0,5 X 28,6)
- 2800 x 42

= 33,9 (cm2)

Xac dinh ham luong c6t thép tdi thiéu theo d6 manh.
A = 10/r = 322/0,288.b = 322/0,288.30 = 37,26
A=€(35+83)=>punn=02%

Kiém tra ham luong cdt thép:

Ag.100 33,9.100
K= h = 3046 " 248 % > Hmin =02% =>TM

=> Cap ndi lyc 3 doi hoi lugng cot thép 16n nhét.Véy ta bd tri thép cdt 2 theo
As=As’=33,9 (cm2)

Chon 4025 + 4022 cb As=As’= 34,84 (cm2)

Céc phan tir cot 3,6,7,10,11,14,15 dugc bd tri thép gidng nhu phan tir cot 2.

5.2.2.Tinh toan c6t thép cdt cho phin tir cdt 1 (bxh = 22x50)

a.S6 kiéu tinh toan

Chiéu dai tinh toan  lp=0,7H = 0,7 x 4,6 = 3,22 (m) = 322 (cm)

Gia thiét a=a’=4 (cm)=>hg=h—a=50—4=46 (cm)

Zy=hp—a=46-4=42 (cm)
D6 manh Ay = lo/h = 322/50 = 6,44 (cm) < 8

=> B0 qua anh hudng ctia uon doc.Lay hé s6 uon doc 1 = 1
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Do 1éch tam ngau nhién

1 1
€a=max (——H ; —==h

600 30

1 1
¢ = max(=—=460 ; —50) = 1,66 cm
600 30

Ndi lwe dwgce chon tir bang t6 hop ndi luc va dwoc ghi chi tiét & bang sau.

K?’ hl?l.l KX hleuxc Pic diém cua M N e1=MIN | e; | ep=max(ei,es)
capndi | bang o | o siie | (kNm) | (kN) | (em) | (cm) (cm)
1 1-9 Emax 101,0 1134 8,9 1,66 8,9
2 1-10 Mnax 119,3 1453 8,2 1,66 8,2
3 1-14 Nmax 113,0 1736 6,5 1,66 6,5
b. Tinh c6t thép doi xirng cho cip 1
M= 101 (kN.m) = 1010000 (KG.cm)
N =1134 (kN) = 113400 (KG)
h
e=nep + S as 1x19,1+50/2-4=40,1(cm)
St dung bé tong cap d6 bén B20 co: £g=0,623 ;
N 113400
X=——= =448 (cm)
Rp.b  115.22
Er.ho = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop x > Er.hg=> Nén l¢ch tam bé.
Lay X = &g.ho dé tinh thép.
A=Al = N.e—Rp.b.x(ho—0,5%)
Rcha
_113400x 40,1 —115x 22 X 28,6 Xx(46—0,5 X 28,6) )
= =19,1 (cm?)

2800x42

Xac dinh ham lugng cdt thép t6i thiéu theo d6 manh.

A = lo/r = 322/0,288.b = 322/0,288.22 = 50,82
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A= €(35+83)=> pn =02 %

Kiém tra ham luong cdt thép:

As.100 _ 19,1.100
= h = 2246 =1,88% > pinin =0,2% =>TM
c. Tinh c¢6t thép doi xirng cho cip 2

M= 119,3 (kNm) = 1193000 (KG.cm)

N = 1453 (kN) = 145300 (KG)
h
e=nep t+ 5 a=1x13,7+50/2 -4 =34,7 (cm)

Str dung bé tong cép do bén B20 ¢6: Er=0,623;

(=N _ 145300
" Rpb  115.22

=574 (cm)

Er.ho = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop x > Eg.hg=> Nén léch tam bé.
Lay X = Eg.ho dé tinh thép.

, N.e—Rp.b.x(hy—0,5%)
As=As = R.Z
SC#~a

145300 % 34,7 =115 X 22 X 28,6 X(46—0,5 X 28,6)
B 2800 X 42

= 23,3 (cm?)
Xac dinh ham luong c6t thép tdi thiéu theo d6 manh.

A = lolr = 322/0,288.b = 322/0,288.22 = 50,82

A= € (35 83)> fhmin=02%
Kiém tra ham luong c6t thép:

_ Ag.100 _ 23,3.100
K bh, 2246

=23% > flypin =0,2% =>TM

d. Tinh c6t thép d6i xirng cho ciip 3
M= 113 (kN.m) = 1130000 (KG.cm)

N = 1736 (kN) = 173600 (daN)
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h
e=neo + S s 1x10,9+50/2-4=319 (cm)

Str dung bé téng cap do bén B20 co: £g=0,623 :

N 173600
X =-—2=
Rpb 115.22

= 68,6 (cm)

Er-hp = 0.623.46 = 28,6 (cm)
+ Xay ra truong hop x > Eg.ho=> Nén léch tam bé.
Lay X = Er.ho dé tinh thép.

~ N.e—Rp.bx(hg—-0,5x)
lQSCZIEI

A=A

_ 173600 31,9 —115X 22 X 28,6 X(46—0,5 X 28,6)
B 2800 X 42

= 27,5 (cm?

Xac dinh ham luong c6t thép tdi thiéu theo d6 manh.
A = lo/r = 322/0,288.b = 322/0,288.22 = 50,82
A=€(35+83)>unin=02%

Kiém tra ham luong c6t thép:

_ Ag.100 _ 27,5.100
K bhy 2246

=27% > fmin =0,2% =>TM

=> Cap ndi lyc 3 doi hoi lugng cdt thép lon nhét.Véy ta bo tri thép cot 1 theo
As=Ag= 275 (cm?)
Chon 4025 + 4022 c6 As=As’= 34,84(cm?)

Céc phan tir ¢t 4,6,8,9,12,13,16 duoc bd tri thép gidng nhu phan tir cot 1
5.2.3.Tinh toan cot thép cdt cho phan tir cdt 18 (bxh = 30x40)
a.S6 kiéu tinh toan

Chiéu dai tinh toan 1o = 0,7H = 0,7 x 3,7 = 2,59 (m) = 259 (cm)

Gia thiéta=a’=4 (cm)=>hp=h—-a=40-4 =36 (cm)

Zy=hp—a=36-4=32(cm)

Do manh A, = lo/h = 259/40 = 6,47 (cm) < 8
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=> B0 qua anh hudng cua uon doc.Lay hé s6 uon docn =1

Do 1éch tam ngau nhién

_ Lo a7 Loy =
€a = max (600H ,%hc) = max(600370 ; 3040) =1,33cm

Noi lwe dwoce chon tir bang t6 hop ndi luc va dwoc ghi chi tiét & bang sau.

Igph;éélil Ii,yéﬁij?éd Dic diérp cia| M N |el=M/N| ea | e0=max(el,ea)
.luc i hop cap ndi luc | (KN.m) | (kN) (cm) (cm) (cm)
1 18-10 emax 77,1 | 8421 9,1 1,33 91
2 18-11 Nmax 315 1102 2,8 1,33 2,8
3 18-13 Mmax 81,3 953 8,5 1,33 8,5

b. Tinh cot thép ddi xirng cho cip 1
M= 77,1 (kN.m) = 771000 (KG.cm)

N =842,1 (kN) =84210 (KG)
h
e=mep t+ > -a=1x151+40/2-4=311(cm)

St dung bé tong cap d6 bén B20 co: £g=0,623 ;

_ N 84210
" Rp.b  115.30

X =24,4 (cm)

ER.h0 =0.623.36 = 22,4 (cm)
+ Xay ra truong hop 2a’” <x < ER.h0 => Nén 1éch tam 16n thong thuong

_ N.e—Rp.b.x(h—-0,5x%)
Rcha

As=As’

84210x 31,1 -115x30x 18,3 X(36—0,5 X 18,3)
- 2800 x 32

=10,3 (cm2)

Xac dinh ham luong cét thép tdi thiéu theo d6 manh.
A = 10/r = 259/0,288.h = 259/0,288.30 = 29,9

A= € (17 = 35) => pn = 0,1 %
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Kiém tra ham lugng cdt thép:

Ag.100 10,3.100
U= bhg = 2036 =095% >upmin=01% =>TM

c. Tinh cot thép d6i xirng cho cip 2
M= 31,5 (kNm) = 315000 (KG.cm)
N = 1102 (kN) = 110200 (KG)

h
e=neg + S Tas 1 x 4,08+ 40/2 - 4 = 20,08 (cm)

Str dung bé tong cép do bén B20 c6: Er=0,623;

N 110200
X=——=
Rp.b  115.30

=31,9(cm)

Er-hp = 0.623.46 = 22,4 (cm)
+ Xay ra truong hop x > Eg.hg=> Nén I¢ch tam bé.
Lay X = Eg.hg dé tinh thép.

N.e—Rp.b.x(hy—0,5x)
Rcha

A=A =

110200 x 20,08 -115x30x 22,4 X(36—0,5x22,4) 9
= = 3,3 (cm?)
2800 x 32

Xac dinh ham luong c6t thép tdi thiéu theo d6 manh.
A = lo/r = 259/0,288.b = 259/0,288.30 = 29,9
A= €(17 = 35) => i = 0,1 %

Kiém tra ham luong c6t thép:

_ As.100 _ 3,3.100
K bh, 3036

=03% > fmin=1% =>TM

d. Tinh c6t thép d6i xirng cho cip 3
M= 81,3 (kNm) = 813000 (KG.cm)

N =953 (kN) = 95300 (KG)
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h
e=neg + S Tas 1x 13,6+ 40/2 -4 =29,6 (cm)

Str dung bé téng cap d6 bén B20 co: £g=0,623 :

N 95300
X =-—2=
Rp.b 11530

=27,6 (cm)

Er-ho = 0.623.46 = 22,4 (cm)
+ Xay ra truong hop 2a’ <x < Eg.hg=> Nén léch tdm 16n thong thuong

N.e—Ryp.b.x(hy—0,5%)
A= As = bR —
SC#~a

95300 % 29,6 —115 x 30 X 20,81 X(36—0,5 X 20,81)
B 2800 x 32

=10,9 (cm?)

Xéc dinh ham lugng cot thép tdi thiéu theo d6 manh.
A = lo/r = 259/0,288.b = 259/0,288.30 = 29,9
A=€(17+35)=> ppin =0,1%

Kiém tra ham luong c6t thép:

_ As.100 _ 10,9.100
B bh, 3036

=1,09% > pin =1% =>TM

=> Cip ndi luc 3 doi hoi lugng cdt thép 16n nhat. Vay ta bd tri thép cot 18 theo
As=As= 10,9 (cm?)
Chon 3022 c6 As=A¢s'= 11,4 (cm?)

Céc phan tir cot 19,22,23.26,27 dugc bb tri thép gidng nhu phan tir cot 18.
5.2.4.Tinh toan cot thép cot cho phan tir cot 17 (bxh = 22x40)
a.S0 kiéu tinh toan
Chiéu dai tinh toan 1o = 0,7H = 0,7 x 3,7 = 2,59 (m) = 259 (cm)

Gia thiéta=a’ =4 (cm)=>hp=h—-a=40—-4 =36 (cm)
Zy=hp—a=36-4=32(cm)
D6 manh A, = lo/h = 259/40 = 6,47 (cm) < 8

=> B0 qua anh hudng cua uon doc.Lay hé so uon docn =1
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Do 1éch tam ngau nhién

_ L a7 Lag) =
€a = max (600H ,%hc) = max(600370 ; 3040) =1,33cm

Ndi lwe dwgce chon tir bang t6 hop ndi luc va dwoc ghi chi tiét & bang sau.

Kyhieu | Kyhieu o | oo gidmctia | M N | er=M/N | e | eo=max(eres)
cap noi bang to . A KN KN
I hop capndilyc | (kN.m) | (kN) (cm) | (cm) (cm)
1 17-10 Emax 575 [6872| 83 |133 83
2 17-13 Nimax 640 |8243| 77 | 1,33 7.7
3 17-14 Mimax 640 [8243| 77 |133 7.7

b. Tinh c6t thép doi xirng cho cip 1
M= 57,5 (kN.m) = 575000 (KG.cm)
N =687,2 (kN) = 68720 (KG)
e=ne0+2-a=1x133 +40/2 - 4=29,3 (cm)
Str dung bé tong cap do bén B20 co: ER=0,623 ;

N 68720
X = =
Rpb 115.22

=27,1(cm)

ER.h0 = 0.623.36 = 22,4 (cm)
+ Xay ra truong hop 2a’ <x < ER.h0 => Nén léch tam 16n thong thuong

N.e—Rp.b.x(hy—0,5%)
lQSCZ:':I

As=As’ =

_ 68720x 29,3 —115x 22X 21,02 x(36—-0,5 X 21,02)
- 2800 x 32

=7,3 (cm2)

Xac dinh ham luong cbt thép tdi thiéu theo d6 manh.

SVTH: Nguyén Hoang Nam / XD1901D Trang - 112 -




Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

A = 10/r = 259/0,288.b = 259/0,288.22 = 40,8
A= €(35+83)=>tin =0,2%
Kiém tra ham luong cbt thép:

_Ag.100 7,3.100
B on, 2236

=0,92% > fiyn =0,2% =>TM

c. Tinh c¢6t thép doi xirng cho cip 2
M= 64,0 (kNm) = 640000 (KG.cm)

N =824,3 (kN) =82430 (KG)
h
e=mep t+ 5 a=1x11,9+40/2-4=27,9 (cm)

Str dung bé tong cap do bén B20 co: £g=0,623 ;

N 82430
X = =
Rp.b 11522

=32,5(cm)

ER.h0 = 0.623.46 = 22,4 (cm)
+ X4y ra truong hop x > ER.h0 => Nén 1éch tam bé.
Lay x = ER.h0 dé tinh thép.

_ N.e—Rp.b.x(ho—0,5%)
Rcha

As=As’

82430x 27,9 -115x 22X 22,4X(36—0,5 X 22,4)
B 2800 x 32

=3,6 (cm2)
Xac dinh ham lugng cdt thép ti thiéu theo d6 manh.
A = 10/r = 259/0,288.b = 259/0,288.22 = 40,8
A=€(35+83)=>punn=02%
Kiém tra ham lugng cdt thép:

_Ag.100 _3,6.100
B bn, 2236

=0,45% > i =2% =>TM
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d. Tinh c6t thép d6i xirng cho cip 3
M= 64,0 (kNm) = 640000 (KG.cm)

N =824,3 (kN) = 82430 (KG)
e=1Me0+ = -a=1x 11,9+ 40/2 - 4= 27,9 (cm)

Str dung bé tong cap do bén B20 co: ER=0,623 ;

N 82430
X=——=
Rpb  115.22

=32,5(cm)

ER.h0 =0.623.46 = 22,4 (cm)
+ Xay ra truong hop x > ER.h0 => Nén 1éch tam bé.
Lay X = ER.h0 dé tinh thép.

N.e—Rp.b.x(hy—0,5%)
lRSCZIEI

As=As’ =

 82430x 27,9 -115x22x22,4x(36—0,5 X 22,4)
B 2800 X 32

= 3,6 (cm2)

Xéc dinh ham lugng cot thép tdi thiéu theo d6 manh.
A = 10/r = 259/0,288.b = 259/0,288.22 = 40,8
A=€(35+83)=>punin=02%

Kiém tra ham lugng cdt thép:

_Ag.100 _3,6.100
B on, 2236

=0,45% > iy =2% =>TM

=> Cip ndi luc 3 doi hoi lugng cdt thép 16n nhat. Vay ta bd tri thép cot 17 theo
As=As’=3,6 (cm2)
Chon 2020 c6 As=As’= 6,28 (cm?)
Céc phan tir cot 20,21,24,25,28 duoc bd tri thép gidng nhu phan tir cot 17.
5.2.5 Tinh toan c6t thép dai cho cot
+ Pudng kinh cdt dai

@ 25
Psw > (% ;5mm) = (T;Smm) =6,25 mm
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Ta chon c6t dai @8 nhom Al
+ Khoang cach cdt dai “s”
- Trong doan ndi chong cbt thép doc
s < (10@min ;500 mm) = (10.20 ; 500 ) = 200 mm
Chon s = 100 mm
- Cac doan con lai
s < (15@min ;500 mm) = (15.20 ; 500 ) = 300 mm
Chon s =200 mm
6. Tinh toan cu tao nut géc trén cung
Nut goc la nit giao gitra:
+ phan tr dam 54 va phan tir cot 29;
+ phan tir dAm 56 va phan tir cot 32;
+ phan tir dam 55 va phan tir cot 30
e_o
Chiéu dai neo cdt thép & nat goc phu thude vao ti s6 ey

+ Duya vao bang to hop ndi lyc, ta chon ra cdp ndi luc M, N cua phﬁn ttr cot s6 29 va
32 ¢6 d6 léch tam €0 16n nhat. Do 1a cap 25-14 ¢c6 M = 46,3 (kN.m) ;N = 240(kN)

c6 e0 =28 (cm)

e0/h = 28/40 = 0,7 > 0,5. Vay ta s& ciu tao cbt thép nht goc trén cung theo truong hop cd
€

-2>0,5

h

+ Dya vao ‘péng to hop noi lyc, ta chon ra cap nd1 luc M, N cé phﬁn ttr cot s6 30 ¢6 do

1éch tdm €0 16n nhat. Do 1a cap 30-11 c6 M = 60,9 (KN.m) ; N = 248 (kN)
c6 e0 =30,8 (cm)
e0/h = 30,8/40 = 0,77 > 0,5. VAy ta s& ciu tao cdt thép nut goc trén cung theo trudng hop co

S .05
h
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CHUONG 6. TINH MONG KHUNG TRUC 5
6.1. Panh gia dic diém cong trinh
- Cong trinh ¢6 9 tang ( ca mai ) cao 30,95(m). Chiéu cao cia cac tAng 1a 3,5m.
- Kich thudc mit bang cong trinh: 58,5x16,8m.
- Hé két ciu cua cong trinh 1 khung bé tong c6t thép chiu luc.
- Kich thudc cot cua toan cong trinh thay ddi 2 1an:
* Cot bién:
- Tang 1, 2, 3,4,5: Kich thudc 22x50 cm.
- Téng 6, 7, 8: Kich thudc 22x40 cm.
* Cot gitra:
- Tang 1, 2, 3,4,5: Kich thudc 30x50cm.
- Tang 6, 7,8 : Kich thudc 30x40 cm
6.2. Panh gia diéu kién dia chat cong trinh

Vi cong trinh tai Ha ndi da tién hanh khoan thiam do dia chét. Theo béo cao két qua khao sat
diéu kién dia chat giai doan phuc vu thiét ké ban v& thi cong, khu dat xay dung tuong 601 bang
phang dugc khao sat bang phuong phap khoan tham xuyén tinh SPT tir trén xudng gdm cac
16p dit c6 chiéu day it thay doi trén mit bang.

bia téng tai vi tri cong trinh nhu sau :

Lop 1: Day 6,7 m c6 céc chi tiéu co ly nhu sau:

Két qua TN nén ép e
w th Wd Y A [0) c ung vo1 P (KPa) (|\/(|:]|;a)
N
% | % | % | T/m a6 | kalem® | 100 | 200 | 300 | 400

36,5 |451(259| 1,84 |269|9°30| 0,15 |0,957 [ 0,926 | 0,902 | 0,833 1,34 7

T d6 co:

- H¢ s0 rong tu nhién :

_ Ay, +W) 1= 2,69.1.(1+ 0,365) 21 =1
y 184
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- Két qua non eodometer: hé sé nén lun trong khoang ap luc 100 — 200 kPa:

_ 0,957 -0,926

=3,1.10™ (1/kPa)
200 —100

a2

-Chisd déo:  A=Wun-Wy=451-259=19,2— Lép 11a 16p dat sét.

- Do sét: B
A 19,2

=0,55— trang thai déo.

- Médun bién dang: qc = 1,34 MPa = 134 T/m? - Eo= a.qc = 6,5x134 = 871 T/m?
(sét déo chon o = 6,5).

Lop 2: Day 5,4 m c6 céc chi ti€u co ly nhu sau:

W c Két qua TN nén ép e
W hn wd ! ¢ , 5i P(Kpa) qc
ung voi a
% % T/m A 4 Kg/cm 8 P (I\/;pa N
% 3 ¥ 2
100 | 200 | 300 | 400
28, 24, 2,6 | 1104 0,81 | 0,78 | 0,75 | 0,73
5 31,1 p 1,8 5 0 0,08 3 5 9 3 1,77 | 9
Twr do co:
Heé s6 rong ty nhién:
e = Ay, L+W) 1= 2,66.1.(1+0,286) 1=09
4 18
- Két qua nén khong né ngang - eodometer:
Hé s6 nén lun trong khoang ap lyc 100 - 200 Kpa:
€100 — € - 1
a, = c100 ~€200 _ 0818-0,785 5,4
P200 — P100 200-100 KPa
- Chi s6 déo A =W - Wq = 31,1 % — 24,7% = 6,4 % —> dét thudc loai cat pha.
- Do sét B= W-W, _ 286-247 _ 0,6— trang thai déo

A 6,4

Cung v6i cac ddc trung khang xuyén tinh qc = 1,77 MPa = 177T/m? va dic trung xuyén tiéu
chudn N=9
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— Modun nén ép(c6 ¥ nghia 1a modun bién dang trong thi nghiém khéng nd ngang):
Eos = o . Q¢ = 4x177 = 708T/m? (tng v&i cat pha ldy o =4).

- Lop 2 : sét pha, xam xanh, xam nau, trang thai déo chay 1=0,83 ; day 5.57m ,¢" =7° 29", y
=2.69 (T/m®)

Lép 3: Day 4,5m c6 céc chi tiéu co 1y nhu sau:

Két qua TN nén ép e
W |W W c
" Y i ung voi P(Kpa) Qe N
% | % | % |[T/m*| A | do |kglem® (MPa)

100 | 200 | 300 | 400

287 | 41 |248| 19 [2.7]16%5| 029 |0,797 | 0,773 0,752 | 0,733 | 4,16 19

Tu d6 ta co:

H¢ s06 rong tu nhién:

_ A7 @+W) 271040287
y 19

€o

=0,83

- Hé s6 nén lun trong khoang ap luc 100 - 200 Kpa:

= 07970773 _ 0,024.107 1

di-2
200-100 KPa

-Chisbdéo A=Wy, - Wy =41- 24,8 = 16,2 % — dét thudc loai sét pha.

_ W-W; 287-248
A 162

- Do sét B ~ 0,24 — trang thai déo

Jc = 4,16 MPa =416 T/m? — Egs = a.qc = 5. 416 = 2080T/m? (liy o. = 5 ung vdi sét pha).
Cung v6i két qua xuyén tinh va chi sé SPT N = 19 — 16p dat nay c6 tinh chat x4u
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Lép 4: Day 6,8m c6 céc chi tiéu co 1y nhu sau:

Trong dat cac c¢& hat d(mm) chiém (%)
W e
LISt o 1 1] 05 %] 01 |005| 001 A
0 5 (MPa
>1 . <0,00 | o4 N
0| |7+ | = [+02]| 4 |+00|+00]|+000| 2 )
e o 1]05] 5 | 5 | 1 2
25. 16. 23. | 2.6 2
S IR R T Ao B B ol I I A ¢ 1 - A re |

- Lugng hat ¢6 ¢& > 0,25mm chiém 9+25,5+28= 62,5%>50% — Dat cat hat vira
- Ch e = 7,9 MPa = 79 KG/cm? = 790 T/m? cat hat vira >a =2 .8, ~0,7;

ep= A7 @W) 4 - A7 +W) _2,641.(1+0,236) _ oyps
/4 1+e, 1+0,7 ’

AW _ 2,64x0,236

- Pobaohoa G=
€0 0,7

=1,04 co 0,5<1,04

—> DAt cat hat, chat vira, rat am.

Mbdun nén ép Eg = a. g = 2,0. 790 =1580T/m?
Tra bang Gng voi qc = 790T/m? — ¢ = 32° — 34°
Noi suy ta dugc ¢ =32%21

Lép 5: Rét day co cac chi tidu co 1y nhur sau:

Trong dét cac ¢& hat d(mm) chiém (%)
Jc
w
é 512 1 0,5 Oéz 0,1 | 0,05 | 0,01 A N
>1 <0,00 | o (MPa
0 | |+|+|+0,]<02] o [+00|+00|+000]| 2 )
5 2|11] 5 5 1 5 1 2
1|3 | 27, 1|26 3
- 12 sl 3| 5 165 | 3 - - - - 71 3 15,6 1
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- Luong hat ¢6 ¢& > 0,5 mm chiém 2+18+33+27,5= 90,5%>50% —> D4t cat hat vira

-Co qc =15,6 MPa =156 KG/cm2 = 1560T/m2 cat hat vira -»a. =2 ,e0 = 0,5;

Ay, (1+W
o0 A7 W) Ly= A7@eW) _2,631.0+017) L, gorna
1+e, 1+0,5

AW _ 2,63x0,17
€, 0,5

-Pobidohoa G= =0,89 c6 0,5 < 0,89— DAt cat hat, chat, rit Am.

- Modun nén ép EO = a. qc = 2,0. 1560 =3120T/m2
- Tra bang ting voi qc = 790T/m2 — ¢ = 340 — 360

Noi suy ta dugc ¢ =34054
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<

Sétdéoy =1.84T/m, A=2.69, B=0,55;

6700

By, =871 T/m?, q.= 134 T/m2, N=7

I

Cit pha.déo 7 =1.8 Tim3, @ =110 40

3800

A=2660qc=177Tm2 .E0s =708 T'm2, N=0. B=0.6

v

Sét pha, deo v =1.9/m3, @ =160 45; qc =416 T'm2 ; N=19

4500

A=27:E0s =2080T/m2, B=0.24

v

Cat hat vira, chit viza 7 =2.04 T'm3. ¢ =320 21

A=264.qc=790T/m2 , E0s = 1580 T/'m2, N=21

6800

1

Cit hat, chat 7 =2.05/m?, @ =349 54: g, = 156 T/m? : N=31

-

A=263;Eq =3120T/m-

Tru dia chét cong trinh
6.3. Giai phap mong
a, Lwa chon phwong an thiét ké méng

- Phuong 4n méng sau: Co nhiéu vu diém hon mong néng, khoi lugng dao dap giam, tiet kiém
vét liéu va tinh kinh t€ cao.

- Mong sau thiét ké 1a méng coc.

Coc dong: Strc chiu tai cia coc 16n ,thoi gian thi cong nhanh ,dat chiéu sau doéng coc 16n ,chi
phi thip ,ching loai may thi cong da dang ,chiéu dai coc 16n vi vay sé mdi ndi coc it chat
luong coc dam bao (P tin cdy cao ). Tuy nhién bién phap nay ciing c6 nhiéu nhugce diém
:gdy on 40 ,gdy 6i nhiém moi trudng ,gdy trin dong dat xung quanh noi thi cong ,nhur vay s&
gdy anh huong dén mot s cong trinh 1an can .Bién phap nay khong phu hop véi viée xay
chen trong thanh phb. Coc khoan nhdi: Strc chiu tai mot coc 16n, thi cong khong gay tiéng 6n,
rung dong trong diéu kién xay dung trong thanh phd.
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Nhuoc diém cta coc khoan nhdi 14 bién phap thi cong va cong nghé thi cong phirc tap.Chat
luong coc thi cong tai cong truong khong dam bao. Gia thanh thi cong cao.

- Coc ép: Khong gay on va giy chan dong cho cac cong trinh 1an cén, coc dugc ché tao hang
loat tai nha may chat lugng coc dam bao. May moc thiét bi thi cong don gian. Ré tién. Tuy
nhién né van ton tai mot sé nhuoc diém : Chleu dai coc ¢p bi han ché vi vy néu chiéu dai coc
16n thi kho chon may ép c6 du luc ép ,con néu dé chidu dai coc ngan thi khi thi cong chat
lugong coc s€ khong dam bao do c6 qua nhiéu moi ndi

Nhu vay tir cac phan tich trén cing véi cac didu kién dia chit thuy van va tai trong cta cong
trinh ta lya chon phuong an méng coc €p

+ Phwong an 1: dung coc BTCT 30 x 30 cm, dai dat vao 16p 1, mili coc ha sau xudng 16p 5 .
Thi cong bang phuong phap ép.

+ Phwong an 2: dung coc BTCT 30 x 30 cm, dai dat vao 16p 1, mili coc ha sau xubng 16p 4
khoang 2 — 4m. Thi cong bang phuong phap dong.

+~Phu‘0’ng an 3: dung coc BTCT 30x30, géi dit vao 16p 1. Coc ha bang phuong phap khoan
dan va dong vao 16p 4. Phuong an nay do on dinh cao nhung kho thi cong va gia thanh cao.

Lua chon phwong 4n coc: Phuong phap coc ép (phuong an 1) 1a hop 1i hon ca vé yéu cau stc
chiu tai, kha ndng va dicu kién thi cong cong trinh.

6.3.2. Vat liéu mong va coc

bai coc:
+ Bé tong : B25 ¢4 Ry, = 1450 (T/m?), Ryt = 105 (T/m?)
+ C6t thép: Thép chiu lyuc trong dai 14 thép loai AIl c6 Rs = 28000 T/m?.
+ Lop 16t dai: Bé tong ngheo B15 day 10 cm

+ Pai lién két ngam véi cot va coc (xem ban v&). Thép cta coc neo trong dai > 20d (&
day chon 40 cm ) va dau coc trong dai 10 cm

Coc duc san:
+ Coc (30x30) cm co:
+ Bé tong : B25 ; Ry = 1450 (T/m?)
+ C6t thép: Thép chiu luc - All (4916 As = 8,04cm?), dai - Al
+ Céc chi tiét ciu tao xem ban vé.
6.3.chiéu dai day dai h,,q

Tinh hyjy - Chiéu sau chon moéng yéu cau nhé nhat:
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hmin:O'7tg(450' 2 ) i
27\ y'xb

Q : Tong céc luc ngang: Q = 8,9 (T)

7’ : Dung trong tu nhién cta 16p dat dat dai y° = 1,84 (T/m°)
b : Bé rong dai chon so b b =2 (m)

¢ : Goc ma sat trong tai 1op dat dat dai ¢ = 13°

)

1,84x2

hmin=0,7tg(45°-13°/2) =0,84 m =>chon hy, =1,2 (M) > hyin

=>V¢i do sau day dai di 16n, lyc ngang Q nho, trong tinh todn gan dung bo qua tai trong
ngang.
6.4.chon ciac dac trung ciia mong coc
6.4.1.Coc
Tiét dién coc 30x30 (cm).Thép doc chiu luc 4916

- Chiéu dai coc: Chon chiéu su coc ha vao 16p 4 khoang 3,6 m.

=> Chiéu dai coc : L.=( 6,7+3,8+4,5+3,6)-1,2+0,5 = 17,9(m)

Coc dugc chia thanh 3 doan dai 6 m. Nbi béng han ban ma.
6.4.2. Stre chiu tai caa coc
a.Siwrc chiu tdi cia coc theo vat liéu:

PVL = m.¢.(Rb.Fb+Ra.Fa)

Trong do:
m: Hé sb diéu kién lam viéc phu thudc loai coc va sb luong coc trong méng.Chon m = 1
@ : H¢ ) uéng doc.Chon @ =1
Fa : Dién tich cdt thép, F, = 8,04 cm?
Fp : Dién tich phan bé tong
Fp=Fc—Fa=0,3x0,3-8,04x10* = 891x10* m?

=>Py. = 1x 1x (1450 x 891 x 10 + 2,8x10" x 8,04 x 10™*) = 151,7 (T)
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b.Xac dinh sirc chiu tii ciia coc theo dat nén:

- Xac dinh theo két qua ciia thi nghiém trong phong (phwong phap thong
ké):

Stre chju tai cia coc theo nén dat xac dinh theo cong thuc:

Pgh=Qs+Qc St chiu tai tinh toan Pd = £

Fs : Hé s6 4n toan,vé nén 1y = 1,4

Qs : Ma sat giita coc va dit xung quanh coc Qs = aq Z?=1 uirl-hi
Qc : Lyc khang miii coc.Qc = a;,.R.F

Trong do:

a0, — Hé so dicu kién 1am viéc cua dat voi coc vudng, ha bang phuong phap ép nén o= a,
=1

F=0,3x0,3=0,09 m2
u; :Chuvicoc=12m

R:Strc khang gii han cua dat ¢ mii coc. Miii coc dit & 16p 4 cat hat vira & ¢ sau 17,3 m — R
=351,2T/m2

7; : Luc ma sat trung binh cta 16p dét thir I quanh mit coc.Chia dat thanh cac 16p dong nhat,
chiéu day moi 16p < 2m nhu hinh v&. Ta 1ap bang tra dugc 7; (theo gia tri do sau trung binh li
cuia moi 16p va loai dat,trang thai dat).
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, , h| || T|
Lép dat Loai dat
(m) (m) T/m?
3,1 2 3,3
1 Dit sét déo B = 0,55 4,9 1,8 3,72
6,7 18 4,0
8,1 1,4 4,18
2 Cat pha,déo B=0,6 9,3 1,2 4,34
10,5 1,2 451
11,7 1,2 4,67
12,8 1,1 4,82
3 Sét pha, déo B = 0,24
13,9 1.1 4,96
15 1,1 5,09
16,8 1.8 5,24
4 Cét hat to, trang thai chat
28,6 1.8 5,38

Pgn=[1(3,3x2+3,72x1,8+4x1,8+4,18x1,8+4,34x1,8+4 51x1,8+4,67x1,6+4,82x1,6+4,96x1,6+5,
09x1,4+5,24x1,6+5,38x1,6) + 1260x0,3x0,3]

= 204,61 (T)
Poh 204,61
=>Py=——= = 146,15 (T)
Fg 1,4

- Xac dinh theo két qua thi nghiém xuyén tinh CPT:

P
gh Q¢ Qs hay Pd = chigs

Trong do:

Qc = kqcF : Stic pha hoai ctia dat ¢ miii coc.
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k: hé s6 phu thugc loai dat va loai coc (tra bang trang 24 — phu luc bai giang Nén va Mong —
T.S Nguyen Dinh Tién) c6 k=0,4

=>Qc=0,4 x 1850 x 0,09 = 66,6 (T)
Qs=U), %hi : Strc khang ma sét cua dat ¢ thanh coc.

ai — hé sb phu thudc vao dat va loa~i coc,bién phép thi cong coc (tra bang trang 24 — phu luc
bai giang Nén va Mong — T.S Nguyen Dinh Tién)

al =40, hl=5,6 m; gcl =165 (T/m2)
a2 =60, hl1 =5,4m; qc2 =220 (T/m2)
a3 =200, h1 = 6,2 m; qc3 = 1560 (T/m2)
a4 =300, hl = 3,2 m; qc4 = 1850 (T/m2)

165 220 1560 1850
Qs=1(—5,6+ 54+ 6,2 + 3,2) = 113,78 (T)
40 60 200 300

56,16 113,78
Viy Pd = —— + ——— =8497 (),

- Theo két qua thi nghiém xuyén tiéu chuan SPT: theo cong thirc Meyerhof

p= Qc+0s _
2+3

+ Qc = m.Nm.Fc : Sttc khang phé hoai ctia dat miii coc (Nm — S6 SPT cua 16p dat tai
miii coc). Voicoc épm=400,n=2.=>Qc=400x 39 x 0,09 = 1404 (T)

+ Qs = nY™, UN;]; :Stc khang ma sét ciia dat ¢ thanh coc
Ni : chi s6 SPT cuia 16p dét thir I ma coc di qua.
=> Qs =2 x (6,8x7 + 5,4x10 + 6,2x31 + 3,2x39) = 837,2 (T)

1404+837,2
[P]1= — 3 = 747,06 (T)

=> Sirc chiu tai ctia coc ldy theo két qua xuyén tinh [P] = 84,97 (T)
6.5. Tinh toan mong c¢t D (mong m1)

6.5.1.N¢i lwe va vat liéu lam mong
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Luc tac dung
Theo két qua td hop noi luc ta chon dugc cdp noi luc 16n nhét:
Nmax=161,3 (T); My =17,5(Tm); Qun=7,8 (T).
Tai trong do gidng mong tac dung vao cot C,truc 5
(chon gidng moéng 1a 350x600)
Ng=2,5x (45-0,3)x0,35x0,6 x 1,1 +2,5x0,35x 0,6 x1,1(1,5 +3,4-0,5)=4,96 (T)
Tai trong do tuong ting 1 tac dung vao mong
N:= 0,505 x 3,35[(4,5-0,3)+(1,5 - 0,11)] + 0,505x (3,4 — 0,39) = 10,97 (T)
Vay tong lyc tac dung vao cot Cp 1a :
Nc1 = Nmaxt Ng+ N¢=161,3 + 4,96 + 10,97 = 177,2 (T)
M = 18,5 (Tm)
Qc= 7,8 ().
6.5.2.Chon s6 lwong coc va b tri:

+X4c dinh so bo s6 luong coc

Chon 5 coc b tri nhu hinh v&:

2200

1
g fffff e
T Py
il 2 |
(@»]
2 3 W | 2
07777 o | | 777774
o _ = _ 4+ _ 4
L e IR
2 T |
m 7777777777
| | | |
T4 | 15
% fffff ‘ fffff
300 l 800 ‘SOO l 500
|
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So d6 bd tri coc méng M1

Tur viée bd tri coc nhu trén
— kich thudc dai: Bdx Ld=1,6mx2,2 m
- Chon hd=1,0m - h0d~1,0-0,1=0,9m
Tinh toan kiém tra sy 1am viéc déng thoi cua cong trinh, mong coc va nén.
Kiém tra tai trong tac dung lén coc.
- Theo cac gia thiét gﬁn ding coi coc chi chiu tai doc truc va coc chi chiu nén hodc kéo.
+ Trong lugng ciia dai va dat trén dai:

Gd ~ Fd .hm.ytb =1,6x2,2 x1,8 x2 = 12,672 (T)

+ Tai trong tac dung 1én coc dugc tinh theo cong thure:

o _ N;td iMy.xi

n Z": X2
i=1
Nddtt = NOtt + Fd.ytb.hm
= NOtt +Gd = 177,773+12,672 = 190.445 (T)
Moy" = 5,15 (T.m)
Voi Xmax=0,8m,  Ymax= 0,5m.

190.445 5,15.X4
+
5 4.x12

d I:)max,min =

+ Tai trong truyén 1én coc khong ké trong luong ban than coc va 16p dat phu tir day dai tro
1én tinh v6i tai trong tinh todn:

Bang s0 li€u tai trong & cac dau coc.

Coc xi (m) Pi (T)
1 0,8 39.7
2 0,8 39.7
3 0 38.09
4 0,8 36.4
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5 -0,8 36.4

Pmax = 39.7(T); Pmin = 36.4 (T). — tit ca cac coc chiju nén
-Kiém tra: P = Ppax + qc < [P]
- Trong lugng tinh todn cua coc :
e =yp.a2.le.n =2,5%0,3* x16 x1,1 =396 T
- Pmaxt 0c = 38,95+3,96 =42,91 (T) < [P] = 49,862 (T)
— Vay tat ca cac coc déu du kha nang chiu tai va bd tri nhu trén 13 hop 1y
Kiém tra cuong do dt nén tai miii coc
- biéu kién kiém tra:
Por< Ra 5 Pmaxqe £ 1,2.Rq4
- Xéc dinh khbi méng quy udc:
+ Chiéu cao khbi méng quy udc
Tinh tir mt dat t6i miii coc Hy = 17,3 m.

_ D 4 16°45x4,5+32°21x2,3
* 7S 45+2.3

+ Gocmod : =22,02°

=> on =22,02°
Chiéu dai ctia day khdi mong quy uéde:

Lm=2,2 + 2.(4,3+2,3) t9g22,020 = 7,7 m.
Bé rong khdi mong quy uéde:

Bm= 1,6+ 2.(4,3+2,3) t9g22,020 = 7,1 m.
Xac dinh tai trong tinh toan dudi ddy khdi méng quy ude (miii coc):
Trong luong cua dat va dai tir day dai tro lén:

N1= Fm.ytb.hm=22.16.2.18=12,672T
Trong luong khéi dat tir miii coc téi day dai:

N2 =2X(LM. BM. - Fc) li.yi

N2 = (7,7.7,1-0,09.5). [5,4.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04] ~ 1627,57 (T)
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Trong luong coc:
Qc=5.0,09.16.25=18(T)
— Téi trong tai mirc ddy mong;:
N =NO + N1 +N2 + Qc =177.775 +12,672 +1627,57 +18 =1818,017(T)
My =MOy =5,15 Tm.
ap luc tinh toan tai day khdi mong quy uée:

iMy

W)’

| prd

pmax,min =

an

u

2
By L _7,1x7,7°

Wy =
=76

=70,16 m3.

Fqu =7,1 x7,7= 54,67 m2.

1818,017 N 5,15
54.67 70,16

- pmax,min =

pmax =33,59 T/m2; P =33,254T/m2; pmin = 33,18 T/m2.
Cudng do tinh toan cia dat & day khéi quy udc (Theo cong thirc ciia Terzaghi):

Pgh=0,5n N .yb+n.N,q+n.N.C

o, N - Hé s6 phu thudc goc ma sat trong 4

Lép 4 c6 ¢ =320 21 tra bang ta co:

Ny =29,8; Nq = 23,2 ; Nc = 35,5 (b6 qua cac hé s6 hiéu chinh).
Rd = i
FS

_O.5><N7><;/><Bm+(Nq—1)x7/'me+chC H
d F 7 R

S

. Rq— :5%29,8x2,04x7,1+(23,2-1)x2,04x17,3+35,5x2, 04
3

+17,3x2,04

Rd ~ 392,52 T/m2

Ta co: pmaxqu = 33,59 T/m2 < 1,2 Rd=471,024 (T/m2)
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Pau 33254 T/m2 < Rd = 392,52 (T/m2)
— Nhu vay nén dat dudi miii coc du kha nang chiu lyc.
Kiém tra lun cho méng coc:
- Ung suét ban than tai day khbi mong quy udc:
obt=6,7.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04 =32,41 T/m2
Ung suit gay lun tai ddy khbi mong quy udc:

d bt
6z=0=ctc-c = 33,254 -32,41 ~0.814 (T/m2)

- Bg lin ctia méng coc c6 thé dugc tinh gan dung nhu sau:

1_ 2
S= E—’uo.b.w.agl v6i Lm/Bm =7,7/7,1 = 1,08 - & ~ 1,05

0

_1-0,25° _
S=_—_""_71.1,05.1,105 ~0,0049m =0,49 cm <8cm
1580
—  Thoa man diéu kién

Tinh thép doc cho dai coc va kiém tra dai coc

Dai coc lam viéc nhu ban con son cing, phia trén chiu tdc dung dudi cot MO NO, phia dudi la
phan lyc dau coc => can phai tinh téan 2 kha nang:

Kiém tra cuong d trén tiét dién nghiéng. Piéu kién dam thing

Chiéu cao dai 1000 mm. (Hd = 1,0m)

Chon 16p bao v¢ abv=0,1 m
Ho=h -abv =1000 -100 =900 mm

Gia thiét bo qua anh huong ctia ¢t thép ngang

Kiém tra cot dam thung dai theo dang hinh thap

Pdt < Pcdt .Trong do :

Pdt - Luc ddm thing = tong phan luc cia coc nam ngoai pham vi cta thap dam thing.
Pdt=P01+ P02+ P04+ P05

=(39,7+36,4)x2 =152,2(T)
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Pcdt : Luc chong dam thung
Pedt=[ %1 (b, +¢,) +a, (h, +¢)) ] hORK

1 %5 cac hé s6 duge xac dinh nhu sau :

/ 0,9
+ 1+(0 st
' =414

/1
2
1+ j
02=15 C2 6,91

Pedt=[4,14 x(0,3 +0,2) +6,91 x(0,6+0,35)] x0,9 x90

~ \

Pcdt =467,775 (T)

= Pdt=152,2 (T) < Pcdt= 467,775 (T)
=> Chiéu cao dai thoa man diéu kién chéng dam thung
* Kiém tra kha ning coc choc thung dai theo tiét dién nghiéng
Khib <bc +h0 thi Pdt =bOhORk
Khib =bc+h0 thi Pdt < (bc+h0)hORk
Taco6 b=16m >0,3+0,9=12m

Q = P02+ P05=39,7+36,4 =76,1 (T) ;

C0=0,35m <0,5h0 =0,5x0,9 =0,45m. -> LAy C0=0,45m
2
p=07. 11+ Mo | —07. s &7 —1,57
C, 0,45

—  Pdt=76.1 T <pbh0. Rk =1,57 x1,6 x0,9 x90 = 203,472 T
— thoa man diéu kién choc thiing.

Két luan : Chiéu cao dai thoa man diéu kién chong dam thung va choc thing theo tiét dién
nghiéng

Tinh cot thép dai
bai tuyét doi ctiing, coi dai [am vi¢c nhu ban con son ngam tai mép cot

M6 men tai mép cOt theo mat cat 1-1:
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M1=a x(P02 + P05 ) = 0,5 x(39,7+36,4) =38,05( Tm)
Trong d6: a - Khoang cach tir truc coc 2 va 5 dén mat cit 1-1;a=0,5m
C6t thép yéu cau ( chi dat cbt don )

3805
0.9.Hp.R, 09x0,9x2800

Asl-1= =1,677.10"3m? = 16,77cm?

= Ta chon 11¢16 a160 c6 As=22,117 cm2
Mo men tai mép cOt theo mat cit 2-2:
M2 =a x(P01 + P02) = 0,35 x(39,7+39,7) = 27,79(Tm)

27,79
0.9.Hp.R; 09x0,9x2800

AS2-2= ==1,202.10-3m2=12,02 cm2

—Ta chon 1114 a220 c6 As= 15,39 cm2

6.6. Tinh toan méng cot truc C (méng m2)

6.6.1. No¢i lwe va vat liéu lam méng

Luc tac dung

Theo két qua td hop noi luc ta chon dugc cap noi luc 16n nhét:

Nmax=-169,6T ;  Mtu =-15,63 Tm; Qy, =5,96(T).

Stre chiu tai cua coc theo vit liéu
Pu= ¢ (RoAp+RsAs)

Trong d6 : ¢ hé s6 udn doc. Chon m=1, ¢ =1.

As: dién tich cbt thép, As=10,18 cm? (4918). A, Dién tich phan bé tong
Ap=Ac As=0.3x0.3-10,18x10™= 889,82.10™ m’

— Py = 1x(1150x889,82.10™+ 2,8.10*x10,18.10*) = 132,57T.

= Strc chiu tai cta coc: [P] =min(Py,P4,)=min(132,57; 49,862) =49,862 (T)

6.6.2.Chon s6 lwong coc va bo tri

Xéc dinh so bo s6 lugng coc

tt
Ne>o =12, 2% —544
[P] 49,862
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V&i 0: hé sd anh hudng ciia mymen, va trong lugng dai ( 0 =1,2 — 2,0)

Chon 6 coc b tri nhu hinh v& :

—————

]., 300
|_\
l'___'; o
|
o

__________

N
1800
[ 500
|
|
[
.
zngo |
|
-
|
|
|

600

—————

300 ].,
o
[ _:_n_ K
| |

__________

|
|
|
300 J 900 do0 J 300
|

Tur viée bd tri coc nhu trén
— kich thuéce dai: Bdx Ld=1,8x2,4
Chonhd=1,0m - h0d~10-0,1=0,9m
6.6.3. Tai trong phén phéi Ién coc
Theo cac gia thiét gﬁn duing coi coc chi chiu tai doc truc va coc chi chiu nén hodc kéo.
+ Trong lugng ciia dai va dat trén dai:
Gd =~ Fd .hm . ytb =1,8x2,4 x1,8x2 = 15,552 T.
N3, L Mx

Zn: x;
i=1

+ Tai trong tac dung 1én coc duogc tinh theo cong thue: Pi =

Nddtt =NOtt + Fd.yto.hm = 169,6 +1,8 x2,4 x2 x1,8 = 185,15 T
MOytt =15,36 T.m

V6i xmax =0,9m, ymax= 0,6 m.
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1855 15.63%;

- Pmax,min = >
4.X

(M

+ Tai trong truyén 1én coc khong ké trong lwong ban than coc va 16p dat phu tir day dai tro
1én tinh v6i tai trong tinh todn:

Bang s0 li€u tai trong ¢ cac dau coc.

Coc Xi (M) Pi (T)
1 0,9 35,2
2 0 30,68
3 0,9 35,2
4 -0,9 26,5
5 0 30,8
6 -0,9 26,5

Pmax=352T; Pmin=26,5T —> tt ca céc coc chiu nén
Kiém tra: P = Ppax + qc < [P]
- Trong lugng tinh toan cua coc
e =ypr.a>.Len =2,5%0,3% x16 x1,1 =3,96 T
- Pmaxt ¢ =35,2 +3,96 =39,16 < [P] = 49,862 T.
— Vay tat ca cac coc déu du kha ning chiu tai va b tri nhu trén 13 hop 1y.
Kiém tra cuong do dat nén tai mii coc
Gia thiét coi méng coc 1a méng khéi quy wde nhu hinh vé:
Diéu kién kiém tra:
Pr< Ra:  Pmaxqe < 1,2.Rg

Xéc dinh khéi mong quy udc:
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Chiéu cao khdi méng quy wdc tinh tir mit dat t6i mili coc: Hv=17,3m.
h 0 0
Gocmo: @ = D 4h _16°45x4,5+32 21x2,3=22’020
>h 4,5+2,3
=> op =22,02°

Chiéu dai cua day khdi moéng quy uéde:
L= 2,4 +2.(4,3+2,3) tg22,02° = 7,9 m.
Bé rong khdi mong quy uée:
Bm= 1,8 + 2.(4,3+2,3) tg22,02° = 7,3 m.
Xéc dinh tai trong tinh todn dudi ddy khdi mong quy ude (miii coc):
Trong luong cua dat va dai tir day dai trg 1én:
Ni = Fm. v hm= 1,8.2,4.2.1,8 = 15,552 (T)
Trong luong khéi dét tir mili coc t6i day dai:
N2 =2(Lm. Bm. - Fo) livyi

N, = (7,9 x7,3 - 0,09x6). [5,4.1,84 +3,8.1,8 +4,5.1,9 +2,3.2,04] ~ 1714,92 (T)
Trong luong coc:

Q:=6.0,09.16.25=21,6(T)
— Téi trong tai mirc ddy mong;:
N =NO + N1 +N2+ Qc =169.9 +15,552 +1714,92 +21,6 =1921,67 (T.)

My =MOy =19,78 Tm.

N M,
Fo W,

- &p lyc tinh toan tai ddy khdi méng quy udc: pmax,min =

’,B, 7,9°x7,3

Wy =
Y 6

= 75,93 m3.

Fqu =7,9 x7,6 =57,67 m2.

1921,67 | 15.63
+——=33,5

57,67 75,93

- pmax,min =

pmax = 33,52 T/m2; P =34,16 T/Im2; pmin =33,90 T/m2.
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- Cudng d9 tinh toan ciia dit & day khdi quy udc (Theo cong thirc cia Terzaghi):

Pgh=0,5.n .N_.yb+n,.N,.g+n.N._C

o9, N : Hé s6 phu thudc goc ma sat trong ¥
- Lop 4 c6 ¢ =320 21 tra bang ta co:

Ny =29,8; Nq = 23,2 ; Nc = 35,5 (bo qua cac h¢ s6 hiéu chinh).

05xN, xyxB +(N,-D)xy xH +N xc .
§ = F +7H,

S

0,5x29,8x2,04x7,3+(23,2-1)x2,04x17,3+35,5x2, 04
3

— Rd = +17,3x2,04

Rd ~ 394,55 T/m2

Taco: pmaxqu =34,42 T/m2 <1,2 Rd=473,46 (T/m2)

P —333 T/m2 < Rd =394,55 (T/m2)
— Nhu vay nén dat dudi mili coc du kha ning chiu lyc.
Kiém tra lan cho méng coc:
- Ung suit ban than tai day khdi mong quy udc:
obt=6,7.1,84 +3,8.1,8 +4,3.1,9 +2,3.2,04 =32,41 T/m2
Ung suit gdy lun tai day khéi mong quy wdc:

gl bt
cz=0=ctC-oc = 33,3-32,41 ~0,89(T/m2)

- BJ Iun cia méng coc ¢o6 theé duge tinh gan dung nhu sau:

1_ 2
S= = bhoo, véiLm/Bm=79/73=108 > o~105
0
1-0,252
- S= TSO .7,3.1,05. 089 ~ 0,0041 m =0,41 cm <8cm

—>  Thoa mén didu kién
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Tinh thép doc cho dai coc va kiém tra dai coc

bai coc lam viéc nhu ban con son cing, phia trén chiu tac dung dudi ¢t MO NO, phia duoi la
phan lyc dau coc => can phai tinh téan 2 kha nang

Kiém tra cuong do trén tiét dién nghiéng - Diéu kién dam thung
Chiéu cao dai 1000 mm. (Hd = 1,0m)
Chon 16p bao vé abv=0,1 m
Ho=h -abv =1000 -100 =900 mm
Gia thiét bo qua anh hudng cua cdt thép ngang
Kiém tra cot ddm thung dai theo dang hinh thap Pdt < Pcdt

Trong d6 : Py, - Luc ddm thung = tong phan luc cta coc ndm ngoai pham vi cua day thap dam
thing

Pa:=Po1+ Poz+ Poa+ Poat Pos+ Pog

P4 =(35,2 +30,8+26,5) x2 =185(T)
Peat : Luc chong dam thing

Pea=[ e, (b, +¢,) +a,(h, +¢;)] hoRk

a,,a,cac hé so dugc xac dinh nhu sau :

=15 /1+ = (0’9] =4,14
0,35
oy =15 14 [“_] =15 1+[@j =4,74
c, 3

Pcdt=[4,14 x(0,3+0,3) +4,74 x(0,8+0,35)]x0,9 x90
Pcdt =308,70 T
Pdt =185 T <Pcdt=308,70 T

=> Chiéu cao dai thoa méan diéu kién chong dam thung

Kiém tra kha ning coc choc thing dai theo tiét dién nghiéng

Khib =bc +h0 thi Pdt =bOhORk
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Khib =be+ ho thi Pdt < (bc+h0)hORK
Taco b=1,8m >0,3+0,9=1,2m —>Q = P03+ P04 =35,2 +26,5 = 61,7 (T)

C0=0,35m <0,5h0 =0,5x0,9 =0,45m. -> Liy C0=0,45m
2 2
B=0,7. 1+ Ny —0,7. 14| 2T —157
C 0,45

1

- Pdt=61,7 T <0.b.h0. Rk =1,57x1,8 x0,9x90 = 228,906 T
—> théa mén diéu kién choc thung.

Két luan : Chiéu cao dai thoa man diéu kién chéng dam thung va choc thung theo tiét dién
nghiéng

Tinh c6t thép dai
Dai tuyét ddi cimg, coi dai 1am viéc nhu ban con son ngam tai mép cot.
- M6 men tai mép cot theo mat cit 1-1:

M1-1 =a x(P03 + P04 ) = 0,5 x(35,2 +26,5) =30,85( Tm)
Trong do a: Khoang céch tr truc coc 3 va 4 dén mat cit 1-1;a=0,5m
C6t thép yéu cau ( chi dat cot don )

M 30,825
0,9.h .R, 0,9x0,9x28000

Asl-1= =1,36.10-3m2=13,6 cm2

—=Tachon 11416 al180 c6 AS =22,117 cm?2
- M6 men tai mép ¢t theo mat cat 11-11:
M2-2 = a x(P01 + P02 + P03) = 0,45x(35,2 +30,8 +35,2)= 45,54 (Tm)

M 4554
0,9.h.R, 0,9x0,9x28000

As2-2 = = 2,007 m2 =20,07cm2

=Ta chédn 16916 al60 ca As=32
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PHAN C : THI CONG

GIANG VIEN HUONG DAN: PGS.TS: POAN VAN DUAN

NHIEM VU:
~  Thi céng phin ngim ( méng, dao dit)
~ Thi cong phan thén ( san tang dién hinh, dAm cjt )

~ Lép tong mit bang thi cong, tién dd thi cong
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CHUONG 7. THI CONG PHAN NGAM
7.1. Gidi thiéu cong trinh
Cong trinh thiét ké 1a: “Nha lam viéc truong Pai Hoc Cong Poan - Ha Noi”

i Cong trinh cao 8 tang, tang trén cung la mai bang dung bé tong xi dé chdng nong,
tong chiéu cao cong trinh 1a 30,95 (m). Chi€u cao tang dién hinh la 3,5(m). Cong trinh c6
chicu dai 1a 58,5(m), chiéu rong 1a 21,7 (m)

7.2. Piéu kién thi cong cong trinh
7.2.1. Piéu kién dia chit thuy vin

Cong trinh xay dung trén nén khu dét kha bang phang ,phia duoi lop dat trong pham
vi mit bang khoéng c6 h¢ thong ky thuét ngam chay qua do vay khong can dé phong dao phai
hé théng ngam chén duoi long dat khi dao hdé méng .Theo két qua bao cao khao sat dia chat
cong trinh duoc tién hanh trong giai doan khao sat thiét ké thi nén dat phia dudi ciia cong
trinh gdm céc 16p dat nhu sau:

Lép 1: Pét 14p day trung binh 2m; y = 1,8T/m?
Lé6p 2: Pét cat pha, déo mém day trung binh 6,0m
Lé6p 3: Lop dat sét pha nira cing day 8m

Lop 4: Cat hat nho, chat vira day trung binh 6,5m
Lé6p 5: Soi, chit co chiéu day rat 16n

Qua ciu tao dia tang va khao sat thuc dia cho thdy trong pham vi chiéu sau khao sat
cho thay céac 16p dat déu kém chira nudc.

Muc nude ngam kha sau.Nhin chung nudc ngam & day khong gy anh hudng t6i quéa
trinh thi cong cling nhu sy 6n dinh cta cong trinh.

7.2.2. Piéu ki¢n cung cip von va nguyén vit lidu
Vén dau tu duoc cap theo tig giai doan thi céng cong trinh.

Nguyén vat liéu phuc vu thi cong cong trinh dugce don vi thi cong ki két hop dong
cung cip voi cac nha cung cip 10n, ning luc dam bao s& cung cap lién tuc va diy du phu
thudc vao tirng giai doan thi cong cong trinh.

Nguyén vit liéu déu dugc ché toi tan chan cong trinh bang cac phuong tién van chuyén
7.2.3. Piéu ki¢n cung cip thiét bi may méc va nhan luc phuc vu thi cong

Don vi thi cong c6 luc lugng can b ki that 6 trinh d§ chuyén mon tot, tay nghé cao,
c6 kinh nghiém thi céng cac cong trinh nha cao tang Doi ngii cong nhan lanh nghé dugc to
chtrc thanh cac t6 doi thi cong chuyén moén. Ngudn nhén lyc ludn dap tng du véi yéu cau tién
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d6. Ngoai ra c6 thé sir dung ngudn nhan lyc 14 lao dong tir cac dia phuwong dé lam cac cong
viéc phu hop, khong yéu cau ki thuat cao.

Ning lyc may moc, phuong tién thi cong cua don vi thi cong du dé dap ung yéu cau
va tién do thi cong cong trinh.

7.2.4. Diéu kién cung cap dién nuwéc

Dién dung cho cong trinh duoc ldy tir mang ludi dién thanh phd va tir may phat du
trlt phong sy co6 mat dién. Pién dugc st dung dé chay may, thi cong va phuc vu cho sinh hoat
cua can bd cong nhan vién.

Nude dung cho san xuét va sinh hoat dwoc 1iy tir mang ludi cip nudce thanh phd.
7.2.5. Piéu kién giao thong di lai

Hé thong giao théng dam bao dwoc thuan tién cho cac phuong tién di lai va van
chuyén nguyén vat li€u cho vi¢c thi cong trén cong truong .

Mang luéi giao thong ndi bd trong cong trudng ciing duoc thiét ké thuan tién cho
viéc di chuyén cia cac phuong tién thi cong.

7.3. Lap bién phap thi cong phian ngdm

Hién nay c6 nhiéu phuong phap dé thi cong coc nhu bia dong, kich ép, khoan coc
nhdi viée lya chon va sir dung phuong phap nao phu thudc vao dia chat cong trinh va vi tri
cong trinh . Ngoai ra con phu thudc vao chiéu dai coc, may méc thiét bi phuc vu thi cong.

Do dic diém, tinh chét qui mo cua cong trinh co tai trong khong 16n, dia diém xay
dung la nam ¢ sat khu dan cu cia Ha Noi, dé tranh anh hudéng dén cac cong trinh xung quanh
nén ta dung phuong phap thi cong coc ép. C6 2 phuong phap ép coc la ép trude va ép sau.

Phuong phap ¢p trude la ep coc xong moi lam dai mong va thi cong phan than. vu
diém cua phuong phap nay lay khong gian thi cong thoang, dé diéu khién thiét bi thi cong
nhung phai c6 d6i trong hoic thiét bi neo gii gia may; thoi gian thi cong kéo dai. Con phuong
phap ép sau la d6 bétong dai mong, trur cac 16 dé ép coc, thi cong phan than, sau do loi dung
tai trong ban than ciia cong trinh dé lam ddi trong; phuong phap nay khong can neo gitr gia
may hay str dung d6i trong, thoi gian thi cong rit ngan nhung khong gian thi cong chat hep,
kho diéu khién thiét bi thi cong, chi thich hop véi nhitg cong trinh ¢ budce cot 1on.

0 day voi dac diém cong trinh nhu da néu ¢ trén, ta chon phuong phap ¢p trudce la
thich hop nhat. Vo1 phuong phap ép trudc ta co thé chon:

Phuong 4n : ép coc dén do sau thiét ké, sau d6 tién hanh dao hé mong va thi cong
bétong dai coc. Phuong phap nay thi cong ¢p coc dé dang do mat bang dang bang phang,
nhung phai tién hanh ép am va dao hd mong kho khin do day hd moéng di c6 cac dau coc ép
trude
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Ta xac dinh khoi luong coc nhu sau:

% Sb coc Chiéu dai Tong
So luong
TT Tén méng mong /1 méng 1 coc chiéu dai
(ca) (céi) (m) (m)
1 Mong M1 28 6 18 3024
2 Mong M2 26 7 18 3276
Mong thang
3 méy(MS) 2 9 18 324
Téng cong: 56 6624

e Chon phuong phép ép coc

Ta chon phuong an la phuong an ¢p 4m, voi phuong an nay ta phai dung 1 doan coc dé ép
am. Coc ¢p am phai dam bao sao cho khi ep coc t61 do sau thiét ké thi dau coc ép am phai nho
1én khoi mat dat 1 doan > 60cm. ¢ day dau coc thiét ké & do sau -0.85m so v&i mat dat thién
nhién, nén ta chon chiéu dai coc ép am la 1.5m = coc ép am nho 1én khdi mat dat 0,65m.

Kich thudc tiét dién coc ép am bang thép 1200
e Tinh toan lua chon thiét bi €ép coc.
- Trong lugng ciia mét doan coc 1a : P=0.3x0.3x6x2.5=1.35(T)
- Khéi luong doan coc can phai di chuyén 1a :1104x1.35=1490,4(T)
- Duing xe 6 t6 chuyén dung 1a xe KAMAX 5151 ¢6 tai trong trd duge 20 T mot chuyén

1490, 4

- Vay sd chuyén xe can dé van chuyén coc 1a = 74,5 chuyén lay tron 75 chuyén.

- Khi van chuyén coc va tap két coc tai bai ta can chu y diém ké va xép hang coc.
e Xéc dinh lyc ép coc:

Dé dua coc xudng do sau thiét ké thi may ép can phai co luc ép:

Pe = kxPd

Pemax: Luc ép 16n nhét can thiét dé dua coc dén do sau thiét ké.

k: hé s6 >1 phu thudc vao loai dat va tiét dién coc.
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Pd: Strc chiu tai ctia coc theo dit nén
Theo két qua tinh toan tir phan thiét ké méng co:
Pd=54(T)
Do miii coc dugc ha vao 16p cat hat vira chat vira nén ta chon k=2
Luc ¢ép danh dinh cua may ép
Ped = kxPd=2x54 =108(T)< Pvl = 159.004(T)
e Chon kich thuy lyc

Chon b kich thuy lyc :str dung 2 kich thuy luc ta cé:

2

2Pdiu, D4 " > Pép

Trong d6: Pdau=(0,6-0,75)Pbom. V61 Pbom=300(Kg/cm2)

Lay Pdau =0,7.Pbom.

2xP
D> ®__ = / 2108 _ 15 (cm)
0.7xP_ xn \0.7x0.3x3.14

Vay chon D= 25 cm

- Chon may ép loai ETC - 03 - 94 (CLR - 1502 -ENERPAC)

- Coc ép c6 tiét dién 15x15 dén 30x30cm.

- Chiéu dai tdi da cia mdi doan coc 1 6 m.

- Luc ép gay bdi 2 kich thuy luc c6 duong kinh xy lanh 250mm
- L trinh cua xylanh I1a 150cm

- Lyc ép may c6 thé thuc hién duoc 13 200T.

- Niang suat may ép 1a 108m/ca.
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e T chirc thi cong ép coc
- Coc ép 1a coc BTCT chiu lyc. Do vay khi ép coc tuyét ddi khong dé coc bi dét chén ép.

- Khi ép khong duoc ép tir ngoai vao trong, ép tir 2 phia ép lai. Ma phai ép sao cho dét ép tir
trong ép ra hoac ép tur gitta mé rong ra 2 bén.

- Chuan bi mat bang, xem xét bao cdo khdo sat dia chat cong trinh, ban dd cac cong trinh
ngam, cap dién, ong nudc, cong ngam.

- Nghién ctru mang ludi bo tri coc, ho so ki thuat san xuat coc, cac van ban veé cac thong so ki
thuat cia cong viéc ép coc do co quan thiét ké dua ra (luc ép gidi han, do nghiéng cho phép)

- Kiém tra dinh vi va thing bang cta thiét bj ép coc gdm cac khau:
+ Truc cua thiét bi tao luc phai tring véi tim coc;

+ Mit phang “cong tac” cua san may ép phai nam ngang phang (c6 thé kiém ta bang thuy
chuan ni vo);

+ Phuong nén cua thiét bi tao luc phai 1a phuong thang ding, vudng goc véi san “ cong tac”

+Chay thir may dé kiém tra on dinh ciia toan hé théng bang cach gia tai khoang 10 + 15% tai
trong thiét ke cta coc.
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- Trudc khi thi cong ta tién hanh don dep mit bang thong thoang, bang phing thuan loi cho
cong tac to chirc va thi cong cong trinh.

- Sau khi chuan bi xong ta tién hanh dinh vi cong trinh:
e Viéc dinh vi va giac mong cong trinh duoc tién hanh nhu sau
*Cong tac chuin bi

+ Nghién ctru k¥ ho so tai liéu quy hoach, kién tric, két cau va céc tai li€u co lién quan dén
cong trinh.

+ Khao sat k§ mit bang thi cong.

+ Chuén bi cac dung cu dé phuc vu cho viée giac méng (bao gom: day gai, day thép 0.1 ly,
thude thép 20 + 30 m, may kinh vi, thuy binh, coc tiéu, mia...)

*Cach thirc dinh vi cong trinh va hé méng:

- Pé xac dinh vi tri chinh x4c cta cong trinh trén mat bang, trudc hét ta xac dinh mot diém
trén mat bang cta cong trinh (ta 1ay diém gbc giao gitta truc A va 1 cia cong trinh).

Dit may tai diém mdc B 1dy hudng mdc A cb dinh (c6 thé 1a cac cong trinh cii canh cong
truong). Dinh hudng va mé mot goc bang a, ngim vé hudéng diém M. C6 dinh huéng va do
khoang cach A theo hudng xac dinh ctia mdy s& xac dinh chinh xac diém M. Pua may dén
diém M va ngim vé phia diém B, c¢6 dinh hudng va md mot goc B xac dinh hudng diém N.
Theo hudng xac dinh, do chiéu dai tir M s& xac dinh duge diém N. Tiép tuc tién hanh nhu vay
ta s& dinh vi dugc cac diém goc H, K cta cong trinh trén mat bang xay dung.

- Xéc dinh vi tri dai va tim coc: dugc thyc hién song song véi qua trinh trén, xac dinh cac truc
chi tiét trung gian gitta MN va NK.

+ Tién hanh tuong tu dé xac dinh chinh xac giao diém cuia céac truc va dua cac truc ra ngoai
pham vi thi cong méng. Tién hanh c6 dinh cdc moc bang cac coc bé tong cd hop day nap ( coc
chuén chinh) va cac hang coc sat chon trong bé tong (coc chuan phu).

+ Sau khi x4c dinh duoc tim d6i xtng ctia dai coc, bang phuong phéap hinh hoc x4c dinh duoc
tam (tim) c4c coc cua dai.

+ Vi tri cac coc trén thuc dia duge danh dau b?lng 4 coc gb 20x20 mm va dai
250 (mm), dit cach mép hd khoan 1.50 (m).

+Sai s6 vi tri ctia mdi hang coc khong dugc vuot qua 0.01 (m) ddi véi 100 (m) chiéu dai cia
hang coc.

- Sau khi chuan bi mit bang ta tién hanh thi cong ép coc.
e Tién hanh ép coc

* Vi tri dirng va so do di chuyén ciia may ép coc
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* Vi tri dirng va so do di chuyén cia can truc trong qua trinh ép coc
- Van chuyén va lap rap thiét bi vao vi tri ép dam bao an toan.

- Chinh may dé cho cac duong tryc cua khung may, truc cua kich, tryc cua cac coc thing
dung, trung nhau va nam trong ciing mot mit phang Mait phang nay phai vuong goc voi mat
phang chuan nim ngang. P9 nghiéng ciia mat phang chuin nim ngang phai tring voi mit
phang dai coc va nghiéng khong qua 5%.

- Chay thir may ép dé kiém tra tinh 6n dinh cua thiét bi khi c6 tai va khi khong c6 tai.

- Kiém tra coc va van chuyén coc vao vi tri trude khi ép: Poan miii coc can duoc lép dung can
than, kiém tra theo hai phuong vudéng goéc sao cho do léch tim khong qua 10 mm. Luc tac
dung 1én coc can ting tir tir sao cho toc d6 xuyén khong qua lem/s. Khi phat hién coc bi
nghiéng phai dimg ép dé can chinh lai.

- Trudec tién €p doan coc c6 miii Cl:

Poan coc C1 phai duge ldp dung cin than, phai can chinh xac dé truc cia coc trung véi
phuong nén cta thiét bi ép va di qua diém dinh vi coc. D0 sai léch tim < 1 ¢cm. Pau trén cua
coc dugc gilt chat boi thanh ty dau coc. Khi thanh ty tiép xtc chit véi dinh C1 thi diéu chinh
van tang dan ap luc. Pau tién chu v cho 4p luc tang cham, déu dé doan C1 cim dau vao dat
mot cach nhe nhang véi toc d6 <1 cm/s. Néu bi nghiéng coc phai can chinh lai ngay.

Khi ép doan coc C1 cach mat dat 40 dén 50 cm thi dung lai dé ndi va ép cac doan coc tiép
theo.

- Lap ndi va ép cac doan coc tiép theo C2.

Trudce tién can kiém tra bé mit hai dau ciia C2 stra chita cho that phang, kiém tra cac chi tiét
mdi nbi doan coc va chuén bi may han (dung hai nguoi han dé giam thoi gian coc nghi, khi do
dat xung quanh coc chua phuc hdi cuong do va co thé ép tiép dé dang.

Pua doan C2 vao vi tri ép, can chinh dé duong truc ctia C2 tring voi phuong nén. Do nghiéng
cua coc < 1%.

Gia mot ap luc 1én dau coc tao luc tiép xtc hai doan: 3 dén 4(kG/cm2) r0i m&i tién hanh ép
coc theo thiét ké. Trong qua trinh han phai gitr nguyén lyc ti€p xtc.

Khi d4 ndi xong va kiém tra chat lugng mdi han méi tién hanh ¢p doan coc C2. Tang dan lyc
nén (tr gia tri 3 dén 4 cm2) dé may ¢p co du thoi gian can thiét tao du luc ep thing ma st va
luc khang ciia dat & miii coc chuyén dong xudng. Diéu chinh dé thoi gian dau doan coc C2 di
sdu vao 10ng dat v6i van toc khong qua 2 cm/s.

- Tiép tuc ép dén doan coc C3.
Khi luc nén ting dot ngodt tirc 1a mili coc dd gip phai 16p dit cimg nhu vy can phai giam luc
nén dé coc c6 du kha nang vao dat cting hon (hodc ki€ém tra dé tim bién phép xur 1i) va gitr dé

luc ép khong vuot gid tri toi da cho phép.

* Ket thiic cong viéc ép xong mét coc:
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- Chiéu dai coc da ép vao dat nén trong khoang Lmin < L¢ < Lmax,
trong do:

Lmin , Lmax 13 chidu dai ngan nhét va dai nhat ciia coc dugc thiét ké du bao theo
tinh hinh bién dong cua nén dat trong khu vuc, m;

Lc 1a chiéu dai coc d3 ha vao trong dét so véi cot thiét ké;
- Luc ép trude khi ding trong khoang (Pep) min < (Pep)KT < (Pep)max
trong do :
(Pep) min 1a luc ép nho nhét do thiét ké quy dinh;
(Pep)max 1a luc ép 16n nhét do thiét ké quy dinh;

(Pep)KT 1a luc ép tai thoi diém két thiic ép coc, tri s6 nay duoc duy tri v6i van toc
xuyén khong qua 1cm/s trén chiéu sau khong it hon ba lan duong kinh ( hodc canh) coc.

Néu khong thoa mén hai diéu kién trén thi phai khao sat bd xung dé c6 két luan xtr Ii.

e Ghi chép ép coc theo chiéu dai coc.
- Khi miii coc cdm vao duge 30 dén 50 cm bét dau ghi gia tri luc ép dau tién,
sau d6 sau 1 mét ép ghi ap luc ép mot 1an. Néu c6 bién dong bat thuong thi phai ghi do sau va
gia tri ting hodc giam ddt ngdt cua luc ép. Dén khi luc ép & dinh coc bang 0,8Pép min thi ghi
ngay do sau va lyc ép do. Tu day tro di rng voi ting doan coc 20 cm xuyén, viéc ghi chép
tién hanh cho dén khi ép xong 1 coc.

Chuyén sang vi tri méi:

V6i mdi vi tri ctia dan ép thudng co thé ép duoec mot s6 coc nam ‘trong pham vi khoang dan.
ép xong 1 coc, thao bu long, chuyen khung gia sang vi tri moi dé ép. Khi ép coc nam ngoai
pham vi khung dan thi phai dung can truc céu cac khdi d6i trong va gia ép sang mot vi tri méi
ri tién hanh thao tac ép coc nhu cac budc néu trén.

Ctr nhu vy ta tién hanh dén khi ép xong toan bd coc cho cong trinh nhur thiét ké.
e Thir nén tinh cho coc.

Trude khi ép toan bd coc cho cong trinh can thir nén tinh cho coc dé kiém tra strc chiu tai cta
coc chuyén vi 16n nhat ctia coc.Co the sir dung mot s6 phuong phép thir pho bién nhu:

Thur bang c¢6 neo vao céc coc lan cén.
Thtr bang don bay.

Ghi chép cac s6 liéu thir va béo lai cho thiét ké.
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Thong thuong ép tinh coc tién hanh tir 0,5% dén 1% sd luong coc duoc thiq cépg. Nhung
khong nhé hon 1 coc. SO lugng coc ctia cong trinh 1a 411 coc nén ta lay 4 coc dé ki€ém tra.

Cic su ¢6 xay ra khi dang ép coc.
* Coc bi nghiéng 1éch khéi vi tri thiét ké:
+ Nguyén nhan: Gap chudng ngai vat, miii coc ché tao co do vat khong déu.

+ Bién phap xur ly: Cho ngung ngay viéc ¢p coc va tim hiéu nguyén nhan, neu gap vat can co
thé dao pha bo, néu do miii coc vat khong déu thi phai khoan dan cho coc xuéng dung hudng.

* Coc dang ép xudng khoang 0,5 dén 1m diu tién thi bi cong, xuit hién vét nit giy &
vung chan coc.

+ Nguyén nhan: Do gdp chudng ngai vat nén luc ép lon.

+ Bién phap xur ly: Cho dung ¢p, nhé coc v, hoic gy, thim do di vit dé khoan pha bo sau d6
thay coc mdi va ép tiép.

* Khi ép coc chua (,‘Ién do siu thiét ké, cach d¢ sau thiét ké tir 1 dén 2m coc da bi choi, ¢6
hién tuwgng bénh doi trong giay nén sw nghiéng léch lam gay coc.

Bi¢n phép xur ly:
+ Cat bo doan coc giy.

+ Cho ép chén bd xung coc mdi. Néu coc giy khi nén chua sau thi c6 thé dung kich thuy lyc
de nho coc 1én va thay coc khac.

Khi lyc ép vira dén tri sb thiét ké ma coc khong xudng nita trong khi d6 luc ép tac dong lén
coc tiép tuc tang vuot qua Pép max thi trudc khi dung ép coc phai nén ép tai do sau do tir 3
dén 5 1an vo1 lyc ép do.

Khi d4 ép xudng d¢ sau thiét ké ma coc chua bi tir chdi ta van tiép tuc ép dén khi gap do chdi
thi lic d6 méi dung lai.

Nhu vay chiéu dai coc s& bi thiéu hut so voi thiét ké.Do d6 ta s& bd tri d6 thém cho doan coc
cudi cung.

Bién phap ép am dau coc.

Pé dat dugc cao trinh dinh coc theo thiét ké can phai ép 4m (do ¢ep coc trudce khi dao dat ).Can
phai chuan bi cdc doan coc dan bang thép dé ép coc duoc dén do sau thiét ké. Sau do ding
may ép kéo doan coc phu Ién.

*To6 chirc thi cong ép coc:

* Bo tri nhan luc

SVTH: Nguyén Hoang Nam / XD1901D Trang - 151 -



Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

S6 nhan cong lam viéc trong mét ca mdi may gém c6 6 ngudi, trong d6 cd: 1 ngudi lai
cau,mot ngudi diéu khién may ép 2 nguoi diéu chinh, 2 ngudi lip dung & han nbi coc.Tong la
12 nguoi.

Téng sb lugng coc can phai thi cong 13 1104 coc=> chiéu dai coc can ép

L=1104x6=6624 m . Theo dinh mirc XDCB thi v&i coc 300x300 thi s€ ép duge 108m/ca.Do
d6 sb ca can thiét dé thi cong hét sé coc cua cong trinh % = 61,3ca ldy tron 62 ca. Ta sir
dung 2 may ép lam viéc .S6 ngay can thiét la: % =31 ngay. S6 doan coc duoc ép trong 1
ngay: ncoc=1104/31=36¢coc

Kiém tra chit lwong nghiém thu coc:

- Kiém tra hé thong dién cho may moc thi cong ép coc.

- Tuan thil va nhic nhd cong nhan thuc hién cong tic an toan lao dong va bao ho lao dong
sudt qué trinh thi cong.

- Cac thao tac khi ép coc phai diing qui dinh, theo dung quy trinh cong nghé.
- Kho bai phai tudn thu an toan phong chira chay.
- Khi ldy gd, van, cbp pha phai lay tir trén xudng, tranh cay lin dé nguoi.

- Khi str dung cac dung cu cam tay bang dién nén ddm bdo an toan day, cau dao khong hé
dién.

- Ghi chép theo doi luc ép theo chiéu dai coc

- Ghi chép lyc ép coc dau tién khi mili coc da cam sau vao long dat tir 0,3-0,5m thi ghi chi s6
luc ép dau tién sau do ctr moi 1an coc xuyén dugc 1m thi ghi chi s6 lyc ép tai thoi diém do vao
nhat ky ép coc.

- Néu thay dong h67d0 ap lyc tang 1én hodc giam xudng 1 cach dot ngot thi phai ghi vao nhat
ky ép coc su thay doi do.

- Khi can cit coc :dung thu cong duc boé phan bé tong, ding han dé cit cot thép. Co thé ding
ludi cua dé bang hop kim ctiing dé€ cat coc .Phai hét sttc chu ¥ cong tac bao ho lao dong khi
thao tdc cua nam ngang.

- Trong qua trinh ép coc, mdi t may ép déu phai co sd nhat ky ép coc (theo mau quy dinh) ;s6
nhat ky ép coc phai dugc ghi day du, chi tiét dé lam co s& cho kiém tra nghiém thu va ho so
luu cta cong trinh sau nay.

- Qua trinh ép coc phai c6 sy gidm sat chat ché cta can bd k¥ thuét cac bén A,B va thiét ké . Vi
vay khi ép xong mdt coc can phai tién hanh nghi¢m thu ngay.néu coc dat yéu cau ky thuat ,
dai dién cac bén phai ky vao nhat ky thi cong.
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- S6 nhat ky phai dong dau giap lai ciia don vi ép coc . Cot ghi chii ciia nhat ky can ghi day du
chat lwong moi noi, ly do va thoi gian coc dang ¢ép phai dung lai, thoi gian tiép tuc ép.Khi do
cAn chi ¥ y theo doi chinh xac gia tri luc bt dau é ép lai.

- Nhat ky thi cong can ghi theo cum coc hodc diy coc .S6 hiéu coc ghi theo nguyén tic :theo
chiéu kim dong ho hoac tir trai sang phai.

- Sau khi hoan thanh ép coc toan cong trinh bén A va bén B cung thiét ké t6 chtrc nghiém thu
tai chan cong trinh.

Lap bién phap t6 chirc thi cong dao dat
e Luya chon phuong an dao dit
Gom: dao hé mong, san 14p mit bang:

+ D9 sau day hé mong -1,90m(tinh cé 16p bé tong 16t) so véi c¢dt tu nhién — 0,00m. Chiéu sau
hé dao

Hd = 1.450(m)
Bién phap k¥ thuat dao hd méng:
* Phuong 4n két hop giita co gidi va tha cong.

Pay 1a phuong an toi uu dé thi cong. Ta s& dao bang may to1 cao trinh cach dau coc 10cm (
dao siu -1.45m so v&i c¢dt ty nhién -0. 45),phan con lai va giang mong s& dao bang thu cong.
Lugng dat dao 1én mot phan dé lai sau nay 14p méng, con lai duoc dua 1én xe 6 t6 chd di.

Theo phuong an nay ta s& giam tdi da thoi gian thi cong va tao diéu kién cho phuong tién di
lai thuan ti¢n khi thi cong.

Ta chon phuong an dao dét két hop giita co gidi va thu cong.
Hd co giéi = 0.75(m) so véi cos nén ty nhién -0.45m
Hd thi cong = 0.70(m) so véi cos nén ty nhién -0.45m
e Tinh toan khéi luong dao dat.
Tinh khéi lwong dao dat hd moéng

Thé tich dat dao duoc tinh theo cong thirc :

SVTH: Nguyén Hoang Nam / XD901D Trang - 153 -



Tru S6 Lam Viéc Truong Pai Hoc Cong Poan Ha Noi

V:l;x[axb+(d+b)x(c+a)+c><d]

Trong do:
H: Chiéu cao khéi dao.
a,b: Kich thudc chiéu dai,chidu rong day hé dao.
¢,d: Kich thudce chiéu dai,chiéu rong miéng hé dao.
do méng dugc chon ¢ 16p dét sét pha

- %: L B=05xH=0.29x1.45~ 0.5(m)

0.3
Tinh hé mong H-01:
+ Khéi luong dat dao may :Vm1=Vml
+ Khéi lugng dat dao thi cong :Vtc1=Vm2

+ Tir mit bang hd moéng ta c¢é: kich thude hé HO1
Hl
Vo = ?[al)(bl + C1Xd1 + (al + Cl)x(bl + dl)]

= % x[3.883x2.983+4.4x3.5+(3.883+4.4)x(2.983+3.5] = 10.09m’®

+V

H
= ?Z[asz2 +¢,xd, + (8, +¢,)x(b, +d,)]
= 0;67 x[3.4x2.5+3.883x2.983 + (3.883+3.4)x(2.983 + 2.5] = 7.00m’
— Tong khéi luong dat dao HS H-01

> Hoy = (Vg +V,,)%N0 = (10.09 + 7.00)x28 = 479m°

H6 moéng H-02:
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+ Tir mat bang hd mong ta c6: kich thude hd H-02
Hb mong AJKL
al =62.90m ; b1l =7.58m; c1 = 62.383m; d1 = 7.063m

a2 =62.383m ; b2 =7.063m; c2 = 61.90m; d2 = 6.580m
Hl
Vi = ?[al)(bl + 01Xd1 + (a1 + Cl)x(bl + dl)]

= —0'675 X [62.9X7.58 +62.383x7.063 + (62.9 +62.383) x(7.58 + 7.603)] =344m?

Ry %[aszz 1 exd, +(a, +¢,)x(b, + d,)]

= 0—67 X[62.383X7.063 +61.9x6.58+ (62.383+61.9)x(7.063 + 6.58)] =297m®

H6 méng BCDE va FGHI ( hé méng H-02*)
+V,, = 2xa,xb xh, = 2x5.2x1.8x0.75 =14.04m’®
+V_, = 2xa,xb,xh, = 2x5.2x1.8x0.7 =13.104m°*
— Tong khbi lwong dat dao HO H-02

> Hg, =344+297+14.04+13.104 = 668m’

H6 méng H-03:
al =3.688m ; bl = 2.643m; c1 = 4.05m; d1 = 3.10m
a2 =3.35m; b2 = 2.4m; c2 = 3.688m; d2 = 2.643m

+V = %[aixb1 +c,xd, + (8, +¢)x(b, +d,)]

= % X[3.688x2.643+ 4.05x3.1+ (3.688 + 4.05)x(2.643+3.1)| =8.34m°

+V = %[asz2 +¢,xd, +(a, +¢,)x(b, +d,)]

= % x[3.35x2.4 +3.688x2.643+ (3.35 + 3.688)x(2.4 + 2.643) | = 3.55m°
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—> Tong khdi lwong dat dao H6 H-03

D Hy, =2x(8.34+3.55) = 23.78m’

e Tinh toan khéi luong dat dao giing méng

Str dung may dao dé dao dat cho toan bo gidng mong, dao dat dén cao trinh -1.15m so voi cos
nén tu nhién -0.45m

+Khbi luong dit dio gidng mong :
Vg=LtbxS
Ltb:chiéu dai trung binh ciia giang méng
S:dién tich tiét dién ngang cua hd dao giang
Tinh giang GM-01
+Dién tich tiét dién ngang ctia hd dao giang:
S=(1,35+2.05) x1.15/2=1,955(m2)
+Chiéu dai trung binh cua giang moéng;
Ltb=2.97(m)
+Khbi lugng dit dio gidng mong :
Vg=LtbxS=1,955x2,97=5,8(m3)
+Tong khoi lugng dat dao giang GM-01:
> Vg0, = 5.8x26 =151m°
Tinh gidng GM-02:
+Dién tich tiét dién ngang cta hd dao gidng:
S=(1,35+2.05) x1.15/2=1,955(m2)
+Chiéu dai trung binh cua giang moéng:

Ltb=1.350(m)
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+Khbi luong dit dao gidng mong : Ve=LtbxS=1,955x1.35=2,64(m3)
+Tong khéi lugng dat dao giang GM-02:
> Voo, = 2.64%26 = 68.64m°
Tinh giang GM-03: tinh toan tuong tu ta c6
+Dién tich tiét dién ngang cta hd dao gidng:
S=(1,35+2.05) x1.15/2=1,955(m2)
+Chiéu dai trung binh cia giing mong:
Ltb=1.80(m)
+Khdi luong dat dao gidng mong : Ve=LtbxS=1,955x1.8=3,52(m3)
+Tong khdi lugng dat dao giang GM-03:
> Vo = 3.52x1=3.52m*
Tinh giang GM-04: tinh toan tuong ty ta c6
+Dién tich tiét 