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HUONG DAN LUAN VAN TOT NGHIEP KY THUAT CONG TRINH - STU

I. YEU CAU TRINH BAY LUAN VAN TOT NGHIEP

To bia (bia cing, mau xanh duong, chit nhii vang) bd tri nhu trang trén.

Trang 1: Noi dung gibéng to bia.

Trang 2: Ban giao nhiém vy Luan van t6t nghiép (théng nhét theo mau do khoa cung cap).
Dung nguyén mau khong danh may lai.

Thay HD phai ghi nhiém vu cta Ludn van tot nghiép vao to nhiém vu va phai ky tén phan
HD.

Cic trang ké tiép bao gdm:

« Loi cam on.

« Muc luc.
PHAN |
KIEN TRUC
Giéi thiéu kién triic cong trinh
PHAN II
KET CAU

CHUONG 1: Co so thiét ké.

CHUONG 2: Thiét ké san tang.

CHUONG 3: Thiét ké cau thang b.

CHUONG 4: Thiét ké hd nudc mai.

CHUONG 5: Thiét ké dam doc (néu co).

CHUONG 6: Thiét ké hé chiu luc chinh (khung phang, khung khong gian, khung
khong gian két hop vach cing, 15i ctng)

PHAN 11
NEN MONG

CHUONG 1: Ho so dja chat & Tai trong xuéng mong & Cac phuong an moéng duoc
giao.

CHUONG 2: Phuong an mong coc ép BTCT.

CHUONG 3: Phuong 4n mong coc nhdi BTCT.

CHUONG 4: Chon phuong an tt nhat.

Trang cudi ciing ghi Tai liéu tham khao.
Chu _y: Pon vi sir dung hé thong SI ( m, kN, MPa...)
CAC QUY PINH KHAC:
-Canh 18 : Top (phia trén): 2.5cm

Bottom (phia dudi): 2.5cm
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Right (bén phai): 2.5cm
Left (bén trai): 3.0cm
- C0 chir (Font Size) : 12pt
- Kiéu chir (Font) . Times New Roman
- Phan Header ghi
Luan van tt nghiép K§ su XD, Khéa 20...-20.... GVHD: ....cccoue.
- Phan Footer ghi:
SVTH: NGUYEN VAN A, MSSV:...oovvvveveeen.. Trang: 1

o,

< SAUKHI BAO VE XONG:

Sinh vién ndp quyén Luan vin tot nghiép cing cac ban v& cho Vin phong Khoa

KTCT. Phai Nop kém dia CD véi ndi dung:
+ Thw muc 1: mang tén “Thuyét minh”
Chira noi dung file van ban ding dé in Luan van tot nghiép.
+ Thw muc 2: Mang tén ““ Phu luc ”
Chtra chuong trinh thiét ké, cac két qua tinh toan.
+ Thw muc 3: Mang tén ““ Ban v&”
Mt dia CD phdi ghi cac thOng tin nhw sau:

% Tén dé tai.

% Thay hudng dan.

3% Sinh vién thuc hién, ma so sinh vién va khoa hoc.
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KY THUAT CONG TRINH - STU

o Mot s0 luu v:

v' Trong phan Tai liéu tham khdo nén ghi tén tac gia trudc (phan chia céc tac

gia theo van ABC), rdi dén tén tai liéu (tén dugc in nghiéng), nha xuat ban va

nam xuat ban.

v' Ban v& dung bao vé str dung kho A1, nén v& két cdu sao cho khi treo tat ca ban

V& clng c& ban v&, dé treo thanh timg hang. Tat ca déu phai trinh bay theo

dung ban v€ ky thudt theo TCVN. Déc biét khung tén cta ban v& phai lam

dlng mau kém theo sau day.

10 @ DAL HOC CONG NGHE LUAN VAN TOT NGHIEP KY SU XAY DUNG
30 KHOA KY THUAT R
CONG TRINH TRUNG TAM THUONG MAI
\
/
go 0 Tr.Khoa Tén ban vé
10 GVHD1 ,
THEP KHUNG TRUC 3
10 GVHD2 (TY LE 1/100; 1/20; 1/10)
, 104 S.VIEN MSSV: NGAY HT: ‘ SO BVE:
20 40 20 40 50 ‘ 30
|\
200
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I. NOI DUNG TiNH TOAN

Trinh bay theo tht ty nhu & phan muc luc, chia ra phan, chwong, muc nhu sau:
PHAN I: KIEN TRUC
Phén nay trinh bay cac yéu t6 sau:
CHUONG 1

GIOI THIEU VE KIEN TRUC CONG TRINH

1.1 VITRI, QUY MO, CHUC NANG CONG TRINH.
12 BAN VE KIEN TRUC CONG TRINH
T6i thiéu thé hién 04 ban Al, trong d6 thé hi¢n mat dung chinh, mat dung hong, mat

cit ngang, mat cit doc va cac mat béng.
Vé céc ban vé mit cat, phai cht y ¢6 ban vé mit cat qua khdi cau thang bo.
V& ban v& cic mit bang can co: mit bang him (néu c6), mit bang trét (mit bang ting
1) phai c6, mat bang cac ting giéng nhau, mit bang mai (46 dbc thoat nudce, két cau mai...).
ChU y: phai thé hién cac ban vé kién truc sao cho du thuyét minh phan tinh két cau.
1.3 CAC GIAI PHAP
1.3.1 Giai phap vé vat liéu xay dung;

1. Vatli¢u chiu luc: bé tong cbt thép.

2. Vat liéu bao che: tuong gach xay.

3. Giai phép st dung dién tich cho cac chitc nang cong trinh: chirc ndng hoat dong,
chire ning giao thong dimg (cau thang), chirc niang giao thdong ngang (hanh lang),
chirc nang thong gio, 13y sang.

4. Giai phap cap thoat nudc, phong chay chita chay, bd tri duong dng k¥ thuat.

1.3.2 Cac thong tin khéac: dia chat, thoi tiét khi hau, hudng gid chinh, ning luc dau tu, cap
cong trinh.
PHAN II: KET CAU

CHUONG 1
CO SO THIET KE

Chwong nay viét vé cac van de sau:

1.4  PHAN TiCH VA LUA CHON HE CHIU LUC CHINH
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Néu 1y do chon so d6 tinh két cAu cho hé chiu lyc chinh cta cong trinh nhu khung

phang, khung khong gian, khung khong gian két hop vach ctng, 15i cung...

Cha y vé viéc chon hé chiu Irc chinh
Heé chiu lyc chinh ctia cong trinh 1a két cdu ganh d& toan bo tai trong dimg va ngang
clia cong trinh dé truyén xudng dét thong qua két cAu mong. Vé6i nha dudi 10 ting, hé chiu

luc chinh thuong chon 1a khung khong gian.
s 0 A N e \ < 5 - M A \ L \ . r s A A
Khi ty so6 canh dai va canh ngan cua mat bang cong trinh E >15 va vi tri cac tam cot

nam trén cac duong thiang song song theo ca hai phuong, cac cot cach déu theo phuong doc
ctia nha, khi d6 c6 thé xem d6 cting khdi theo phuwong doc rat 16n, chuyén vi ngang ctia nha
theo phuong doc 1a bang khong, cAc khung ngang chiu lyc gin nhu nhau (trir hai khung dau
hdi), do d6 c6 thé tinh nodi luc cia khung khong gian theo so d6 khung phing theo phuong
ngang.

Khi mdt trong céc diéu trén day khong thoa, can chon hé chju luc chinh 13 so dd
khéng gian.

Khi hé chiu lyc chinh 14 két cu khung, chiéu cao trén 40m, c6 xét anh hudng cua gid
dong, nén giai ndi luc khung theo so @4 khong gian. Khi cong trinh > 15 ting, nén dung két
c4u khung két hop véach cung, 13i cimg.

15 TIEU CHUAN THIET KE
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Phan nay ghi rd trong qué trinh thiét ké cong trinh nay, tac gia di chon sir dung theo
C4C tiéu chuan xay dung nao?.

Trong pham vi luan van t6t nghiép nén tham khao (xem thém phan Tai liéu tham
khao.

[1] Tran Tan Qudc, Huéng dan Luan vin tbt nghiép, Pai hoc Cong nghé¢ Sai Gon,
2021.

[2] B6 Xay dung, Két cAu bé tong cdt thép, Tiéu chuan thiét ké - TCVN 5574-2012,
Nxb Xay dung, 2013.

[3] Bo Xay dung, Két cau bé tong ct thép, Tiéu chuén thiét ké - TCVN 5574-2018.

[4] Bo Xay dung, Tai trong va tic dong, Tiéu chuan thiét ké - TCVN 2737-1995, Nxb
Xay dung, 2016.

[5] Bo Xay dung, Moéng coc, Tiéu chuan thiét ké - TCVN 10304-2014, Nxb Xay
dung, 2018.

[6] Tran Tan Qudc, Bai giang Thiét ké cong trinh dan dung, Dai hoc Cong nghé Sai
Gon, 2020.
1.6 VAT LIEU CHIU LUC
1.6.1 Bétdng

Nén chon bé tdng cip do bén B20 (R, = 115daN/cm?), hay B25 (R, = 145daN/cm?)

1.6.2 Cét thép

Theo TCXD 5574-2012, ta c6:

Véi thép tron tron c6 duong kinh @ <10 chon thép A-1, C-1 cO Rs =2250daN/cm? va
thép c6 co go (hay gan) c6 dudng kinh @ >12 chon thép A-11, C-11 c6 Ry =2800daN/cm?
hodc A-I11, C-111 c6 Rs =3650daN/cm?).

DPdi vai két ciu san ¢ bé day san nho ta dung thép A-I, ddi voi két cau dam, cot,
mong st dung thép A-Il, A-11l.

Voi TCXD 5574-2018 thi dung ky hi¢u thép tron tron la CB240-T (Rs =
2100daN/cm?) va thép c6 co go (hay gan) 1a CB300-V (R = 2600daN/cm?) va CB400-V (Rs
= 3500daN/cm?).

1.7 VAT LIEU BAO CHE ,
Dung khoi xay gach, chi dung bao che, ngan phong, khong tinh toan chiu luc. Néu

khong c6 yéu ciu cu thé, tuong bién st dung tudng 20 (330daN/m? n = 1,2), tudng ngin bén
trong sir dung 10 (180daN/m?, n = 1,2).
1.8 CAC PHAN MEM SU DUNG TRONG PE TAI NAY
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LiET 1& cac phin mém c6 sir dung trong dé tai nay.

(SAP, ETABS, SAFE, MICROSOFT PROJECT, DU TOAN, EXCEL).
CHUONG 2

THIET KE SAN SUON BTCT TOAN KHOI

Thiét ké san theo trinh tw nhw sau:
2.1 THIET KE MAT BANG HE DAM SAN

Can ctr ban v& kién trac chon mit bang san tang nao c6 nhiéu ting gidng nhau, thiét
ké hé dam san cho san téng nay, thé hién thiét ké nay trén ban v€ mat béng hé dam san, ndi
dung thiét ké bao gém dinh vi va chon kich thudc so bd cac loai dAm:

2.1.1 Hé dam chinh

Hé dam chinh 1a hé dam lién két cac cot theo phuong ngang va phuong doc nha, co
nhiém vu nhan tai san, tai tir dim phuy, tai tuong xay trén dam tmyén xuéng cac dau cot.
2.1.2 Hé dam phu

Hé dam phu tira 1én hé dam chinh thudng dugc nguoi thiét ké chon dé:

1. Dam phu chia nho 6 ban nhiam giam bé day san, nham tranh su chénh 1éch qué 16n
vé kich thudc mat béng gilra cac 0 san dé ¢ thé chon cung mdt bé day trén mot
san tang, dé b tri thép, dé thi cong.

2. Dam phu chira 15 tréng trén san (16 thong tang, 16 cau thang, 15 thang may...).

3. Dam phu dé ha thap san khu vuc khdi vé sinh (néu c6).

4. Dam phy dé d& tuong ngin phong.

Chuy:

Néu tuong bé‘mg vat li¢u nhe ¢ tai trong nho va sy c6 mat cia tuong lam tang noi luc
va chuyén vi san khong dang ké, khi d6 c6 thé cho xay tudng truc tiép 1én san, nhung nguoi
thiét ké can kiém tra xuyén thing san, can tinh todn dam béao sy gia ting noi luc va chuyén vi
san ¢ muc < 5%.

2.1.3 Danh s6 6 san

Sau khi thiét ké xong mat bang hé dam san, tit ca cac 6 san déu c6 dam d& chung
quanh, ta danh sd cac 6 san trén mit bang san nay. Thuong chi can xét kich thudc hai
phuong giéng nhau danh ciing mot so.

2.2 Chon so bj tiét dién dAm va bé day san
2.2.1 Chon so bd tiét dién dam
C6 thé chon theo kinh nghiém nhu sau:

Hé dam chinh (ngang, doc) 1a cac két cau siéu tinh nén chon:
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Tiét dién chir nhat (b.h) véi b = (0,3-0,5)h va h = (1/12 -1/14)L, h 13 chiéu cao dim
dat theo phuong trong luc (phuong ding- phuong day doi).
2.2.2  Néu cac nhip dam c6 chénh léch trong khoang (10%-20%) c6 thé chon mot ¢& chiéu
cao, néu chénh lén phai thay ddi chiéu cao dam, chu y chon chiéu cao va chiéu rong
dam phai > 200,
2.2.3  Chon so bo bé day san
Can ctr vao chiéu dai nhip ngan (L) cta ting 6 san, chon so' b bé day san theo cong
thire kinh nghiém hs= (1/40-1/50) L;.
Can dya trén cong ndng cua san ma xét hoat tai, hoat tai 16n thi chon bé day san gﬁn
L1/40, hoat tai bé thi chon bé day san gan L4/50.
Trén mot san téng 6 thé 6 tir 10-20 loai 6 san khac nhau, nén chon so bd tir mot dén
hai bé day san, néu chi chon mét bé day san thi chon theo hs = (1/40-1/50)L1 max.
Chuy:
1. Kich thudc tiét dién didm phai 13 boi s6 ctia Sem va > 20cm
2. Bé day san 1a boi s6 ctia 1cm va thoa diéu kién céu tao, chéng cit (voi nha dan
dung: > 5cm, nha cong nghiép > 6cm va phai thoa diéu kién chiu cit khong cot
dai).
3. Néu xéc dinh ndi lyc san theo Ly thuyét ban don thi phai chon E—d > 3(v6i didu
s
kién nay va 4 canh san d6 toan khdi véi dam chinh thi ¢6 thé xem cac 6 ban lam
viéc dgc 1ap nhau, tai trong tdc dung 1én 6 nay khong anh hudng 6 1an cén, cé thé
Xem ban ngam 4 canh).
2.3 Taitrong san:
2.3.1 V& céu tao san

Thuong trén mdt san tang cd hai loai san: san thudong va san vé sinh.

SAN THUONG SAN VE SINH
- Gach ceramic day 10 - Gach ceramic day 10
-Vira lot day 20 -Vira 16t tao ddc ¢ phu gia chong tham day
-Ban BTCT day ----- trung binh 30-40
-Vita trat day 15 -Quét bé mit BTCT ba 16p chéng thim, day.....
-Ban BTCT c6 phu gia chong tham.
-Vira trat day 15
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2.3.2 Tinh tai

Tinh tai (daN/mZ) Cin clr cAu tao san tinh tinh tai tiéu chuan (thé tich vat liéu x trong
luong riéng cta vt liéu), tinh tinh tai tinh toan bang cach 1y tai trong tiéu chuin nhan hé sd
do tin cdy, nén dua Kkét qua tinh vao bang nhu thi du dudi day.
2.3.3 Hoat tai

Hoat tai (daN/m?): dua vao chirc ning san, tra bang tri s6 hoat tai cho trong Tiéu
chuan 2737-1995, ¢6 duoc gia tri hoat tai toan phﬁn tiéu chuén, tinh tai trong tinh toan bfmg
cach léy tai trong ti€u chuin nhan hé $6 do tin cay.

Chay:

Nén 1ap bang tinh tai trong san nhu thi du sau day:

Trong luong | Béday |Hé s do Trong luong
Vit liéu rieng(daN/m? | (m) | tin cay (daN/m?)
Tinh tai

Gach Ceramic 2000 0.01 1.1
Lép vira 1ot 1800 0.02 1.2
Ban BTCT 2500 0.12 1.1
Lép vira trat 1800 0.012 1.2

Cong
Hoat tai 200 1.2

Cong

2.3.4 Tai trong san
Tai trong toan phan tac dung 1én san q = g + p (daN/m?)
Véi g, p lan lugt 1a tinh tai tinh toan va hoat tai toan phén tinh toan.
24  So d0 tinh & xac dinh ndi luc:
Bén san 1a két ciu dang tim phang chiu tai trong thing goc mit tim.
C6 thé x4c dinh ndi lyc ban theo hai cach:
2.4.1 Ly thuyét ban ban don
Céch nay phu hop khi théa diéu kién E—d >3

S

Giai thich:
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[ A h 5 ~ ’ A A \ . \ 3 A 5. 2 A
Khi ty s0 —2 >3 thoéa man, c6 thé xem 0 san bi ngam 4 canh, vi vay, tai trong &
hS
ban nay khong anh hudng dén 6 ban lién ke, ban lam viéc nhu ban don ddc 1ap, so do tinh
mdi 0 san 1a tam chit nhat ngam 4 canh.

Cach xac dinh ndi luc ciia két cAu tAm chit nhat theo 1y thuyét ban don:
1. Khi L >2
L

Sy tham gia chiju udn cta dai ban theo phuong canh dai khong dang ké nén bo qua
khong xét dén, chi xét ban chiu lye theo phwong canh ngin theo cach sau: cit mot dai ban
rong 1m theo canh ngdn tai vi tri gitta ban, xem dai nay 1a dam (két cdu thanh) tinh nhu dim

mot nhip hai dau ngam, ap dung cong thirc c6 san trong bang tra.

| L |
M,= qL,%/12
_ g .
— ~
L, . M= qL.%/24
_ 4 _m -4
1m M= qL,?/12

2. Khiz<2:
L,

Sy tham gia chju udn cua dai ban theo phuong canh dai dang ké, ban chiu udn hai

phuong, x4c dinh ndi luc cia ban theo cong thire:

M, =mgP
M, =mg,P
M, =kyP
M, =kg,P

Trong d6: P = gLl 13 tong tai trong tac dung 1én ban (daN).
( = tai trong tinh toan ban (tai trong phan bd déu trén dién tich, daN/ mz);

L1, L 1a kich thudce canh ngén va canh dai ctia ban (m).

, A A A \ 5 A L , . M ’ 5
Céc hé sO mg1, Mgy, Koz, Koo phu thudc vao ty so —2, dugc xac dinh bang céch tra bang

theo so dd 9 (so @ ban ngam 4 canh).
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L.
e At ] g M )
7 ~
5
f// B
Z
--'II,.uIi S
]
]
I_j_ n"" — M|
=
im M,
ﬂ v v v é
M, K AMII
M,
chay:

Véi 6 ban ban cong, van thiét ké 1a ban c6 chu vi tua 1én 4 dim d& chung quanh,
trong do6 canh tya cua ban ban cong & vi tri dau dam console 1a ddm moi, do cung khong nhu

hé dam chinh, canh ban tai vi tri nay nén chon Ia lién két khop.

. L :
Thi dy, 6 ban ban cong ¢6 ty s6 — > 2 tinh ndi lyc nhu sau:

L,

L, M;= 9qL,%/128

—m4

M, = qL.%/8
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2.4.2 Tinh nhw ban lién tuc

Céc 6 ban bé tong cbt thép do toan khdi tai cing mot cao trinh san ting nén chon so
dd tinh cho bang cach xem cac 6 ban tai mot san tdng lam viéc lién tuc (tai 6 ndy c6 anh
huong 6 1an can) thi phit hop hon so véi gia thiét ban don.

Dé tinh ban lién tuc nguoi ta dyng mé hinh trong SAP hay SAFE, trong d6 phai khai
b4o sao cho phan tir shell va phan tir beam (hay frame) 1am viéc dong thoi.

Khi tinh ban lién tuc can phai t6 hop tai tim trudng hop bat loi nhét cho timg 6 ban.
2.5  Xac dinh c6t thép

Tinh thép cho mdi 6 san theo cach xem dai ban rong 1m tai giita nhip theo canh ngin
va canh dai nhu dam, ding cong thire tinh thép cta ciu kién chiu udn, tiét dién chir nhat (b =
100cm, h = bé day san) dit cot don.

Cu thé nhu sau:

C6 mo men M, cudng do chiu nén tinh toan Ry, bé rong tiét dién chit nhat b, chiéu cao
tiét dién hitu ich ho,

1. Xac dinh oy va C:

M

o Oy=———s
R, xbxh;

o a,<ay,=4&1-05&)

Néu am > og thi phai ting kich thudc tiét dién (chiéu day san) hodc ting cip do bén

cua bé tong dé dam bao dic€u kién han ché oy < og.

o &=1-1-2a,

2. Xac dinh dién tich cbt thép theo cong thic:

_§><Rb><bxh02

A R

3. Tinh ham Iuong cbt thép va kiém tra ham lugng thép:
Ham luong thép chon % phai théa diéu kién: % min < 1% < 1% max
Can tinh toan sao cho thép san gan voi ham lugng hop 1y {0,8%-0,9%-1,0%}
u% = bAs_hO .100%
min = H S Hiay

v’ i, =0.05%

DAI HOC CONG NGHE SAI GON-TTQ Page 12



HUONG DAN LUAN VAN TOT NGHIEP KY THUAT CONG TRINH - STU

Y U= &, % x100 = 0.618x % =3.98%

S

Két qua toan bd tinh nodi luc va thép san nén dua vao bang két qua cho gon vi qua
trinh tinh thép san cho tung 6 lap di lap lai.

Khi tri md men quéa nho, lugng thép tinh ra rat bé, ta van phai bé tri thép nhip va thép
gdi v6i ham luong cau tao 1a > 1% min .

Ham luong thép > x%min cho san cé thé lay ®6a200 cho thép nhip va ®8a200
cho thép gbi.

Chu y: khi chon duong kinh thép nhip thép gbi bb tri cho cac 6 san lién ké nén chon
cung loai duong kinh dé c6 thé kéo thép lién tuc qua cac 6 san, han ché cat thép va ndi qua
nhiéu 1am lang phi va anh huéng tién do thi cong thép san. Diéu nay can dugc tinh t6i khi bb
tri hé ddm san sao cho kich thudc cic 6 san bang nhau hay c6 chénh léch nho (<10% ).

2.6 Kiém tra o véng san.

Do vong cua cau kién phai thoa didu kién: f_ <[f]

1.1

Vé6i: [f]= :
6 111= G0 * 250

)L

Do vong cua dai rong 1m gitra san theo phuong L; c6 thé tinh gan dung theo cdng

thirc ctia Strc bén vat li€u cho 6 ban 4 canh ngam nhu sau:

" 384D =7 12d0 cimg try cua ban.
-V

EI 14 d6 ctmg udn cta dam tiét dién chir nhat (chinh 1a dai ban b = 100cm, h = bé day
san).
Véi q, = qz(%)“lé tai tdc dung 1€n dai rdng 1m theo phuong L1, q = g1 + q2, vOi q
1
tai toan phan, v 1a hé sb Poisson = 0,2.
C6 thé tinh gan dung d6 vong cua dai ban gitta nhip chiu tai trong phan bd déu theo
cong thirc cta Iy thuyét tim mong voi diéu kién lién két hai canh ddi ctia ban nhu nhau. Cong

thirc c6 dang:

4
sz{£

Véia = Ly; D: Bg ciing tru cua ban.
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. L
Trong d6 hé s6 o = f (L—Z) duoc tra theo bang sau day:
1

L2/L1 |10 11 1,2 13 14 15 1,6 1,7 18

a 0,00406 | 0,00485 | 0,00564 | 0,00638 | 0,00705 | 0,00772 | 0,00830 | 0,00883 | 0,00931
L2/L1 |19 2,0 3,0 4,0 50 00

a 0,00974 | 0,01013 | 0,01223 | 0,01282 | 0,01297 | 0,01302

Véi 6 ban c6 nhip 16n (6m-8m) dé giam bé day san va d6 vong san, nguoi ta thuong
ding hé dam phu truc giao, khi d6 can cht ¥ chon tiét dién dam dam bao do ctng thoa didu
kién ngam cac canh ban, tuy nhién xac dinh ndi lyc ctia 4 6 san chia nho do dung hé dam truc
giao theo 1y thuyét ban don (so dd 9) cho sai s kha 16n, vi vdy, nén sir dung SAFE mé hinh
ca 0 san 16n 1am viéc dong thoi v6i 4 dam chinh, 2 dam phu truc giao va ca 4 cot, xac dinh
noi lyc va do vong cho ca 6 san 16m c6 hé¢ dam truc giao nham ké dén sy 1am viée déng thoi
hé dam va cac 6 san, két qua s& chinh xac hon.

2.7 V& ban v& b tri thép san

Phai thé hién bd tri thép trén mit bang va tbi thiéu trén hai mit cat theo hai phuong,
phai c6 bang thong ké thép, mdi thanh thép phai ghi chd it nhat 2 1an trén mot ban v&. Phan
ghi chu cin ghi rd cip do bén bé téng, loai thép, bé day 16p bao vé. Ghi 15 trong thuyét minh
bb tri thép san dugc thé hién ¢ ban vé KC01/07.

Chu y: M&i ban v& két cAu can phai c6 bang thong ké thép. Viéc 1ap bang thong ké
thép 12 nham yéu ciu sinh vién phai biét 1ap bang théng ké thép. Tuy nhién, c6 thé giam nhe

phan nay, chi can thong ké thép san, thép mong.

DAI HOC CONG NGHE SAI GON-TTQ Page 14




HUONG DAN LUAN VAN TOT NGHIEP KY THUAT CONG TRINH - STU

CHUONG 3
THIET KE CAU THANG BOQ

C6 thé chon cau thang co két cAu dic biét, hodc thong thuong: hai vé, ba vé, bbn vé,
xodn dc...Nén chon cau thang tng véi 16i di 1én chinh ctia cong trinh va 1a ciu thang phuc vu
giao thong dung gitra cac san tang di tinh & chuong san.

Néu tinh cau thang tir ting 1 1én ting hai phai cha ¥ do cao tang ctia né va chi y gdi
tra chon thang tang 1 13 gi (1am moéng thang riéng hay ding da kiéng d& chan thang). Can
dam bao d6 dbc thang khong doi, kich thude cao bac, rong bac khong doi, bé rong 16i di tai
chiéu nghi khong nho hon bé rong 16i di cau thang.

Phan nay thiét ké theo trinh tw sau:
3.1 Mit bang, mit cit va ciu tao ciu thang

Phan nay yéu cau v& mat b?mg, mit cat kién trac cau thang bo dé chi rd truc dinh vi
cAu thang trén mat bﬁng va thé hién ban v& mat cit dé dinh vi cao trinh. Trén ban vé phai ghi
cac kich thudc chinh trén mat b'fmg, mat dung, dat tén cac bd phan chiu lyc va truyén Iuc tur
cau thang 1én hé chiu lyc chinh. Dya trén ban vé thiét ké kién trac cau thang va nhi€ém vy ma
xac lap két cau chiu luc chinh cia cau thang that o rang.

Hé chiu luc chinh cta cau thang lién thong giita hai san ting 1a hé két cau ganh d&
toan bo tai trong cua ciu thang trong pham vi hai ting nay (cot, dim chinh, dim phy, dam

chiéu nghi).

Hinh 3.1 Cau thang hai
ve khong li mong

@ (A-A)
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] DCN

w)
= ]

| |
iy T P ——

©

s -
Hinh 3.2 Cau thang ba vé DT <
khong li méng ; 47 7
f Woc 47 1T
; —
2 D1 :
(A-A)

3.2 Chon so bd bé day ban thang, kich thwéc tiét dién dam chiéu téi, dim chiéu nghi.
a. Thé hién bﬁng hinh v& ciu tao ban xién, ban chiéu nghi, bac thang, ghi kich thudc
bé day céc 1p, bé rong, bé cao.
b. Chon so bd bé day ban thang, kich thuéc tiét dién dam nhu phan san, dam & trén.
3.3 Tinh tii trong ciu thang:
3.3.1 Tinh tai
a. Tinh tai tinh toan trén ban nghiéng, don vi daN/m?
Quy dbi 16p gach xay béc, 16p vira dé 16t da granit, 16p da granit thanh cac 16p co bé
day twong duong nam theo phuong nghiéng ciia ban thang (diéu kién quy d6i twong duong 1a

dién tich tiét dién bang nhau). Tham khao cach quy doi giéi thiéu & hinh 3 va hinh 4.

DAI HOC CONG NGHE SAI GON-TTQ Page 16



HUONG DAN LUAN VAN TOT NGHIEP KY THUAT CONG TRINH - STU

/ \

e

C Hinh 3.4 Ban chiéu nghi
Hinh 3.3 Béan thang xay - Granit da;lzloc enngi
bac -Vita I6t day 20
-Granit, 20 . X

o -Ban BTCT day 120

-Vita 16t, 20 Vit trat day 15
-Gach xay bac 160x300
-Vira I6t, 20

-Ban bé tong 120
-Vita trat, 15 b

o

A
v

a
(a+b) & = ¢. dig
Phuong cua tai Hinh 3.6: cach quy di 16p granit va 16p
trong (trong luc) vira 16t granit
y
______ Phuong tinh bé day b

Hinh 3.5: Phuong tinh bé day va
phuong trong luc
-Bé day tvong duong cua d4 granit, a 4
tinh cho 1m dai ban xién, 84 T ~—$,4=hcos a/2
-B¢ day tuong duong cua vira 10t 84 a h=acos «
-Bé day twong duong gach xay bac, dy

-Bé day vita 16t, 20
-Bé day ban bé tong----
-Bé day 16p vira trat, 15

Hinh 3.7: cach quy ddi 16p gach xay béc

b. Tinh tai tinh toan trén ban chiéu nghi (daN/m?)

Cin clr theo ciu tao cac 16p vat li¢u cua ban chiéu nghi, 1ap bang tinh tinh tai chiéu
nghi, khong c6 quy dbi bé day twong dwong cac 16p nhur phan ban xién.

3.3.2 Hoat tai

a. Hoat tai tinh toan trén ban nghiéng: pux = prc X N (daN/m?).

Tri s6 hoat tai 1y theo TCXD 2737-1995.

Ch0 y: hoat tai tic dung ban nghiéng ctia cdu thang chinh 14 do trong lugng ngudi sir
dung ciu thang, ma ngudi chi di trén mat ngang cua bac thang, do d6 1m? mat nghiéng quy ra
mat ngang 12 1m? nhan (cosay), o 13 goc cua ban nghiéng va phuong ngang.
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b. Hoat tai tinh toan trén ban chiéu nghi: pe, = pe X n (daN/m?).
Tri s6 hoat tai 1y theo TCXD 2737-1995.

3.3.3 Tai trong tinh todn tac dung 1én ban thang

a. Tai trong tac dung lén ban xi€n: g1 = Qbx + Jen (daN/mz).

b. Tai trong tic dung 1én ban chiéu nghi: gz = Gox + gen (daN/m?).

Phan tinh tai trong nén 1ap bang nhu luc tinh tai san.

Xem thi du sau:

Tai trong trén ban chiéu nghi

Trong lugng Bé day |Hé $6 do Trong lugng
Vit liéu rieng(daN/m? | (m) | tin cay (daN/m?)
Tinh tai
Granit 2000 0.02 11
Lép vira 16t 1800 0.02 1.2
Ban BTCT 2500 0.12 11
Lép vira trat 1800 0.012 1.2
Cong
Hoat tai 300 1.2
Cong
Tai trong trén ban xién (ban thang c6 xiy bac gach)
Trong lugng Béday | Béday |[Hésbdo Trong lugng
Vit liéu rieng(daN/m?®  (m) . duong(m)| tincay | (daN/m?)
Tinh tai
Granit 2000 0.02 11
Lop vira 16t 1800 0.02 1.2
Lop gach xay bac 1800 160x300 1.2
Lop vira 16t 1800 0.02 0.02 1.2
Ban BTCT 2500 0.12 0.12 11
Lép vira trat 1800 0.015 0.015 1.2
Cong
Hoat tai 300 300xcosa 1.2
Cong

DAI HOC CONG NGHE SAI GON-TTQ
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3.4 So db tinh, xac dinh ndi lrc

Co thé chon theo hai cach
3.4.1 Xem céu thang lam viéc dc lap, ap dit so' dd tinh

V6i cau thang hai vé khong 1i mong, so do tinh cho thuong dwoc chon 1a dam theo
cach sau:

Tai vé 1, cét dai ban rong 1m theo phuong doc ban thang, dai ban ndy mot dau tua
trén dam san DT (hay DS tuy dit tén), mot dau tua trén dam chiéu nghi DCN, vi vy c6 thé
xem xem dai nady nhu mot thanh, biéu dién duong truc thanh, (xem két cu tAm lam viéc nhu
két cdu thanh), do cat dai rong 1m nén tai trong tic dung trén mét vudng san thanh tai trong
tac dung phan b trén mét dai theo truc thanh.

Vi két cu cau thang thi cong sau két cdu dam san tir thép chd sau khi da do bé tong
dam san nén chon lién két tai dim san (DS hay DT) la khép ¢ dinh, tai dam chiéu nghi
(DCN) la khop di dong.

Khong nén chon so d6 hai dau khép cb dinh vi khi d6 dam chiéu nghi s& chiu luc x6
ngang 16n, nghia 1a ddm DCN s& chiu udn xién, khong chi uén phang.

Phan lyc ciu thang tai vi tri dim DCN tinh trén dai rong 1m nay s& trd thanh tai phan
bd déu trén DCN.

Céch chon so do tinh nay cho két qua md men nhip ludn ludn du, vi khong xac dinh
dugc du bao nhiéu nén ta Iy 100% gia tri md men nhip dé tinh thép nhip. Thép gdi lay theo
ham luwong ciu tao > #% min (ciing c6 thé 1ay Mo men gbi bang 40% M6 men nhip dé tinh

thép gdi, nhung phai dam bao ham luong > £% min ).

g2(daN/m)

qi(daN/m 1
v, 1600
??9? a v
A } 3000 1400 | Hinh 3.7 So dé tinh vé 1
cau thang 3 vé khong li mdng

Va

Mmax
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3.4.2 Str dung phin mém tinh két ciu, khéng ap dit so do tinh

Khai bao mo hinh cau thang va tai trong tic dung bang SAP hay ETABS, qua d6 ké
dén sy 1am viéc déng thoi cot, dAm, ban thang. V61 md hinh nay nghia 1a thira nhan sy lam
viée lién tuc vé vat lidu gilra cac c4u kién hinh thanh cau thang, diéu nay khac véi thuc té
thi cong ciu thang tir thép chd ciia ciu Kién dam san d6 trude, néu thép cho khong
ding vi tri hay thanh thép khong thang thi khong thé xem 1a vit li¢u lién tuc, 1am viéc
toan khéi dwoc.
3.5 Xic dinh cdt thép

Tinh thép cho cau thang bang cich xem dai ban theo phuwong doc cau thang rong 1m
nhu két cdu thanh dim, dung cong thirc tinh thép ctia cau kién chiu udn, tiét dién chit nhat
(b = 100cm, h = bé day ban thang) dit cdt don.

Cu thé nhu sau:

C6 mo men M, cudng do chiu nén tinh toan Ry, bé rong tiét dién chit nhat b, chiéu cao
tiét dién hitu ich ho,

Xac dinh om va g

M

o Oy=———s
R, xbxh;

o a,<ay,=4&1-05&)

Néu am > og thi phai ting kich thudc tiét dién (chiéu day san) hodc ting cip do bén

cua bé tong dé dam bao dic€u kién han ché oy < og.

o &=1-1-2a,

Xac dinh dién tich cbt thép theo cong thic:

_§><Rb><bxh02
R

S

A

Tinh ham luong cdt thép va kiém tra ham lugng thép:
Ham luong thép chon % phai théa diéu kién: % min < 1% < 1% max
Can tinh toan sao cho thép gan v&i ham lugng hop 1y {0,8%-0,9%-1,0%}
u% = bAs_hO .100%
min = H S Hiay

v’ i, =0.05%
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Y U= &, % x100 = 0.618x % =3.98%

S

3.6  Kiém tra diéu kién chiu cit khong cdt dai ctia ban thang.
3.7 Ban vé&: Thé hién ban v& bd tri thép, ghi sb ban v&.
CHUONG 4
THIET KE HO NUOGC MAI

Thiét ké theo trinh tw sau ddy:
4.1 Xac dinh thé tich hd nwéc mai

Thé tich hd chira nudc trén mai (Vpom) gdm phan nude phuc vu sinh hoat (V) va
nude dung cho phong chdy chita chdy (Vpeec), dugc xac dinh theo tiéu chuan thiét ké, nén
tham khao gido trinh cip thoét nudc.

Ta co: Vinm = Veh + Vpccc

C6 thé tham khao cach tinh gan dang nhu sau:

Vs = luu luong nude dung tiéu chuan cho mot ngudi trong mot ngay dém nhan téng
s6 ngudi danh dinh cu tra trong toa nha nhan hé sb sir dung 50%.

Vipeee = (15% - 20%) V.

Thé tich hd nudc mai co thé gia giam sao cho phu hop véi ¥ dd thiét ké két cau hd, cu
thé nhu hd khong nén qua cao, thé tich khong qua 16n, day hd nén tach roi san mai, cot hd
nén dat dung vi tri cdt chinh cong trinh, chiéu cao cot doan tir day 1én dinh <2m, doan tur day
hd dén san mai (hay san san thuong) néu khong c6 yéu cau nén chon Hey < 1m.

4.2 Hinh Kkhdi kién tric va két ciu ciia ho nuwéc
421 Ban vé mat béng va mit cit

Nham dinh vi mit béng va dinh vi cao trinh can phai vé ban vé mat béng va mat cét
dtng cta hd nude. Trén hai ban v& ndy mé ta cac chi tiét nhu cao do dit hd nudc mai, cac
kich thudc chinh ctia hd nude, chi rd va dit tén cac cau kién s& thiét ké (ban nép, ban day, ban

thanh, dam nip, dim day, cot d& hd). Tham khao cach thé hién sau:

. 5

Bén nap

Dam nip

L Ban thanh

| Ban day

Dam day
N Cot d5 hd

o +
®) © ®) ©

H 4.1 Mit bang hd H 4.2 Mt cét hd
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4.2.2 Chon két ciu hd nuéc

Nén chon két cdu dang khung (cot, ddm day, dim nip) dé d& ban nip, ban day, ban
thanh. Cach chon nay cho phép tinh ndi luc ctia cac ban nip, ban thanh, ban day nhu cac ban
don (tai trong tir 6 ban nay khong anh huéng ndi lyc dén ban lién k&, chi y chon kich thudc

dam du 16n, E—d >3).

S

Nén c6 hinh v& thé hién hé khung chiu luc cta hd nude mai nhu hinh dudi day.

, Dam nép
Ban nap L —

jZ , 1 _Ban thanh
Cot d& hd

jz Ban déy / Dam déy

——
—(— —

BG

H 4.3 C4c bo phan chiu lyc caa hd nuée mai

4.3 Chon so bd bé day ban nép, ban thanh, ban day, tiét dién dam, cot.

h

bn — (50 40)L1bn
h

o= ()L

1

h

bd (50 40)L1bd
Chay:

Ban nip chi chiu tai trong 13 trong lugng ban than va hoat tai stta chira nén thuong
A s A [N A A LA A 7 A - 1
chon bé day theo diéu kién cau tao bé tong cot thép, lay khoang h,, = (%) L

Bén thanh nén thiét ké cé chi€u cao muc nudc khong qua 16n (dudi 2m), nén chon

loai ban 1am viéc mot phuong, bé day ban thanh thudng chon theo yéu cdu chdng tham va

diéu kién thi cong do bé tong phuong ding, lay khoang h,, = (4—0) L, va=150.
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Ban day chiu tai trong 16n do trong lugng ban than bé tong c6t thép ban day va trong

luong nude day hd, bé day ban day thuong chon theo yéu cau bé tong phai dic chic co xu Iy
4 14 1 . 4 1 N
chong tham cao va yéu cau chiu lyc, lay khoang h,, = (E) L, va >150.

Sau khi d3 c6 so bo bé day cac ban va kich thudc tiét dién hé dam, cot cta ho, 1an luot
xem mdi cau kién cua hd lam viéc doc lap, thiét ké tung c4u kién theo trinh tu sau:
4.4  Thiét ké ban nip
4.4.1 Taitrong ban nap

Tinh tai: dwa trén cdu tao cac 16p vat liéu ban nip (ban nap chi c6 hai 16p 1a ban
BTCT va 16p vira trat mat, khong c6 vira trat mit dudi ban nip), tinh trong lwong ban than
ban bé téng cbt thép va trong luong vita trat mdt ban nap (daN/m?).

Hoat tai: hoat tai stra chira, thuong lay: 70(daN/m?) x 1,2 = 84(daN/m?).
4.4.2 So dd tinh va xac dinh noi luc

Xét diéu kién hﬂ >3, néu thoa man, xem ban nép lam viéc doc 1ap, chon so dd tinh

bn

la ban ngam 4 canh.

) 0 A L 5 \ ‘A A 7 A As N A . 5 '
Xét ty s0 —= > 2: ban lam viéc mot phuong, tinh m6 men goi va md men nhip cua dai

ban rong 1m cua canh ngan theo cong thirc dam hai dau ngam.

oo 4 L PO A PO
Xét ty s0 —2 < 2: ban lam viéc hai phuong, tinh mé men goi va m6 men nhip cua dai

ban rong 1m cua canh ngén va cua canh dai theo cong thurc ban ké 4 canh, so dd 9.
4.4.3 Tinh thép ban nip, kiém tra ham luong

Tinh thép cho ban nip giéng nhu tinh thép cho 6 san trong thiét ké san suon. Cat dai
ban rong 1m tai gitta nhip theo canh ngan va canh dai, diung cong thtc tinh thép cia cau kién
chiu udn, tiét dién chix nhat (b = 100cm, h = bé day san) dat cdt don.

Cu thé nhu sau:

C6 mo6 men M, cuong do chiu nén tinh todn Ry, bé rong tiét dién chir nhat b, chiéu cao
tiét dién hitu ich ho,

Xac dinh om va &

M

o a,=——
Rb><b><h02

O Oy, S0g= ‘fR (1_0-5§R)
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Néu o > g thi phai ting kich thude tiét dién (chiéu day san) hodc ting cip do bén

cua bé tong dé dam bao dicu kién han ché oy < ag.

o ¢&=1-1-2a,

Xac dinh dién tich cbt thép theo cong thic:
Ex Ry xbx ho2
R

S

A=

Tinh ham luong cbt thép va kiém tra ham lugng thép:
Ham luong thép chon 1% phai thoa diéu kién: 1% min < 1% < 1% max

Can tinh toan sao cho thép san gan véi ham luong hop 1y {0,8%-0,9%-1,0%}

.100%

A
0/:
A= oh

o
v zumin < H < /umax
v lumin = 005%
R 145
v “max%: §R§X100=0.618XE=3.98%

S

Khi tri md men quéa nho, lugng thép tinh ra rat bé, ta van phai bé tri thép nhip va thép
gbi theo ca hai phuong véi ham lugng thép ciu tao 1a > 4% min .

Ham luong thép ciu tao > x% min cho san co6 thé ldy ®6a200 cho thép nhip va
®8a200 cho thép gbi.
4.4.4  Chon thép va vé ban v& bd tri thép, trong ban v& phai ghi sb timg thanh thép.
45 Thiét ké ban day:
4.5.1 Tai trong ban day

\

Tai trong ban day gém tinh tai va hoat tai,

. 2
don vi (daN/m®). BAN DAY
Tinh tai: dua trén cau tao cac 16p vat liu - Gach ceramic day 10 )
-Vita 16t tao doc c6 pha phu gia chong
ban day, 1ap bang tinh tinh tai ban day nhu khi thidm day trung binh 30-40
. , ’ o -Quét bé mit BTCT ba 16p chdng tham
tinh tinh tai san, don vi (daN/m®). Nho c6 16p -Ban BTCT c6 phu gia chéng tham.

gach ceramic 16t mat trén ban day, khong c6 16p
vira trat mat dudi ban day.
V& céu tao ban day nhu hinh v&.
Hoat tai: xem hoat tai ban day la trong lugng nudce dﬁy hd, hé sb do tin cay n= 1,2,

don vi (daN/m?).
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4.5.2 So db tinh va x4c dinh ni luc
7 s A ‘A hdd A 3 ~ ’ , N [N A A A s
Xét diéu kién — >3, ncu thod man, xem ban day lam vi¢c doc 1ap, chon so do tinh
bd

la ban ngam 4 canh.

Xét ty s0 —2 > 2: ban lam viéc mot phwong, tinh mdé men gdi va mo men nhip cua dai

ban rong 1m cua canh ngan theo cong thirc dam hai dau ngam.

J 5 A L 5 \ ‘A . ’ A A \ A . 5 5
Xét ty s0 —2 < 2: ban lam viéc hai phuong, tinh m6é men goi va md men nhip cia dai

ban rong 1m cua canh ngén va cua canh dai theo cong thirc ban ké 4 canh, so dd 9.
4.5.3 Tinh thép ban day, kiém tra ham luong

Tinh thép cho ban day gidng nhu tinh thép cho 6 san trong thiét ké san suon. Cit dai
ban rong 1m tai giira nhip theo canh ngan va canh dai, dung cong thic tinh thép cta ciu kién
chiu udn, tiét dién chir nhat (b = 100cm, h = bé day san) dit c6t don, xem chi din & tinh thép
cho ban nip.
4.5.4 Kiém tra nut.
455 Chon thép va v& ban v& bd tri thép, trong ban v& phai ghi sb timg thanh thép.
4.6  Thiét ké ban thanh:

. s BAN THANH
4.6.1 Tai trong ban thanh ~Vita trét mit ngodi thanh hd day 15
Tai trong ban thanh gém -Bin BTCT c6 pha phu gia chong tham. -
Quét bé mat BTCT ba 16p chong tham.
tinh tai va hoat tai, don vi (daN/m?). -Vita 16t ¢6 pha phy gia chéng thim day
. trung binh 20
vat liéu ban thanh, 1ap bang tinh tinh tai

ban thanh nhu khi tinh tinh tai san,
don vi (daN/mz). Tinh tai 1a trong lugng ban than, phan bd theo bac nhét, bang khong tai
dinh, cyc dai tai chan, c6 phuong va chiéu trong luc, don vi (daN/mz).

V& céu tao ban thanh nhu hinh v&.

Hoat tai:

-Ap lyc nuéc thuy tinh khi nudc ddy hd, ap luc nudc phan bd bac nhit, bang khong
tai mat thoang, cuc dai tai day hd, co phuong vudng gdc ban thanh, chiéu tac dung hudng vao

ban thanh, tri s6 ap luc cuc dai 1a: p,, = 7, H,n(daN / m?)
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-Tai trong gi6 gdm gi6 ddy va gio hut tinh v6i cao do dinh ho theo chi dan cua
TCVN:2737-1995 (daN/m?), tai trong gié c6 phuong vudng goc ban thanh, chidu tic dung

hudng vao ban thanh, cong thie tinh tai trong gid la: p, =Wk.c.n(daN / m?).
Gi6 day Gi6 hat
+ B

1\ Ap luc nuéc

F PR . S

vV VYV VY

’ -
C < .’
@ O Ap luc nuéc , Gio hat

H.4.6 Thanh ho AB chiu tai bét loi Tr. Luong b. than
hon so véi thanh ho CD ban thanh

H.4.7 Céc loai tai trong tac dung trén thanh hd AB

4.6.2 So do tinh va xac dinh ndi luc

r A A b A 5 ~ 5 \ . \ © 1A ’
Xét dicu kién —% > 3, néu thoa min, xem ban thanh bi ngam tai dam day.
bt

2 ... Db . . ) C L
Xét diéu kién -2 > 3 néu thoa man, xem ban thanh bi ngam tai dam nap.
bt

r 0 A L 5 S ‘A A ’ A As A . 5 5
Xét ty s0 —2 > 2: ban lam viéc mot phuong, tinh mé men gdi va m6 men nhip cua dai

ban rong 1m cia canh ngan theo cong thirc dam hai dau ngam.

.. .. z L 2 1a ‘n . , ~ Lo v A . ) ..
Xét ty s0 —2 < 2: ban lam viéc hai phuong, tinh mé men gbi va mé men nhip cta dai

ban rong 1m cla canh ngin va ctia canh dai theo cong thirc ban ké 4 canh, so d6 9.
Chu y vé viéce chon so' @b tinh ban thanh
Nham thuan tién tinh toan ndi luc va giam anh hudng bat 1gi cua ho nude dén hé chiu

L

o 1A A b s it Al as o
lyc chinh cua nha, ngudi thiét ké nén chon -2 < 3 va a > 2, khi d6 ban thanh lam viéc mot
bt

phuong, cat dai rong 1m theo chiéu cao hd, xem dai nay nhu dim, ngam tai dam day, khép tai
dam nip chiu cac trudng hop tai trong nhu (hinh 4.7), gdm co:

-Trong luong ban than tac dung nhu lyc phan bd bac nhét c6 phuong va chiéu trong
luc, gdy nén ban thanh, lyc nén bﬁng khong tai dinh (day dam nép), luc nén cuc dai tai chan

ban thanh (mit trén dam day).
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-Ap lyc nudc tac dung nhu lyc phan bd bic nhat c6 phuong va chidu vudng goc va
huéng vao ban thanh, gy uén ban thanh, ap luc nudc bang khéng tai dinh (ddy diam nap), ap
luc nude cuc dai tai chan ban thanh (mat trén dam day).

-Tai trong gi6 tic dung nhu lyc phan bd déu c¢6 phuong va chidu vudng goc va hudng
v40 ban thanh, gdy uén ban thanh.

Tinh ndi luc ban thanh can cha ¥ t6 hop tim trudng hop tai bat loi nhat cho ban thanh.

Két qua md men cua ban thanh chiju tai trong bat loi nhét (ap luc nudc va gio huat) co
thé diing cong thiic gan dang nhu sau:

M6 men tai gbi:
pnc H ’ ngo H ’
S 15 8
Moment tai nhip:

_ PoH? | W H

gio

Mn
336 128 M,
—P %%
=== e ~ >
>z = + M
A — —p H n
Hho 2 lm 2
z 2 .
///////////// I17777771711777 /
—p y |
| L, L, { Wor T
T I giohu Pnuoc Mg

H.4.7 So @ tinh ban thanh ho

4.6.3 Tinh thép ban thanh, kiém tra ham luong

Tinh thép cho ban thanh gidng nhu tinh thép cho 6 san trong thiét ké san suon. Cét dai
ban rong 1m tai gitta nhip theo canh ngan va canh dai, diung cong thtc tinh thép ciia cau kién
chiu udn, tiét dién chix nhat (b = 100cm, h = bé day san) dat cdt don.

C6 thé xem cong thirc tinh thép ciia cau kién chiu ubn ghi & phan tinh thép ban nip.
4.6.4  Kiém tra nit.
47  Thiét ké hé dam nip, dim day

Thuong tinh toan don gian thao hai cach nhu sau:
47.1 Xem tirng dAm lam viéc ddc 1ap

-Khi nhip dim <4m, c6 thé xem mdi dam nip, dam day nhu dam don lam viéc doc
1ap, chon so dd tinh didm nap va dam day 1a dam don hai dau khop.

Thuc hién déy du cac budce: so dd tinh, tai trong, biéu dd ndi luc, thép va chon thép,

kiém tra ham luong, kiém tra d6 vOng.
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4.7.2 Xem hé dim nip, dAm day va cdt hd 1am viéc dong thoi nhw két cAu khung

-Khi nhip dAm > 4m, dé tranh liang phi, nén chon so d6 khung khong gian gdom céc
phﬁn tr lam viéc déng thoi 1a: dAm day, dam nép, cdt hd, cach nay loi dung tinh lién tuc cua
két cau siéu tinh, giam mo6 men nhip, tai cac géi ciia dAm c6 md men am.

Thuc hién dﬁy du cac budce: so dd tinh, tai trong, biéu dd ndi luc, thép va chon thép,
kiém tra ham luong, kiém tra d6 vng.

Chuy

-Thiét ké ho nudc mai nhu trinh bay & trén 1a kiéu thiét ké xem ban nip, ban thanh,
ban day lam viéc nhu cac ban don doc 1ap, gidng nhu thiét ké cac 6 ban trong thiét ké san
suon. Vi vdy, két cdu hd nudc mai c6 dam day, dam nap, cot hd dé cd thé tinh néi e ciia
ban thanh, ban ddy va ban ndp nhw cdc ban don déc ldp nhau.

-Néu khong c6 cot ho, dam day va dam nép thi tai cac canh lién két ban nip-ban
thanh, ban thanh-ban day lam viéc dong thoi, khong thé tinh theo so d6 ban don dugc, tai do
c6 tap trung tmg sudt, so do tinh phai ké dén sy lam viéc dong thoi ban day, ban thanh, ban
nap.

CHUONG 5
THIET KE DAM DQC

Khi hé chiu lyc chinh Ia khung khong gian thoa diéu kién tinh theo khung phang, hé
dam doc ciia nha chi chiu tai trong dtng, khong chiu anh huéng cia tai trong ngang (gi6). Do
d6 o thé thiét ké dam doc nhu mot két ciu doc 1ap voi khung nha.

Dam doc ndi lién cac cot theo phuong doc nha, nd clng véi san tao do ctimg khdi cho
khung nha.

Trong ph?m nay chi tinh mot hodc hai dam doc, (mot dam gitra va mot dam bién)

Chu y: cac dam phu tya 1én cac dam chinh (1a dam doc hay dam ngang) c6 thé tinh
cac dam phy nhu didm don hai dau khép, thép chiu mé men am tai hai dau dit theo ciu tao.
Trinh tw thiét ké dam doc
5.1 Mit bang dim, mit bing truyén tii cia dim, so d6 tinh dAm
5.1.1 M3t bang dam, mit bang truyén tai ciia dim

V& mit bang dinh vi dam doc can thiét ké két hop thé hién phan dién tich truyén tai tir
san qua dam doc.

Phan nay c¢6 muc dich chi rd phén tai trong cua san tac dung lén dam, dinh vi mat
bﬁng va dinh vi cao trinh cua dim doc. Pinh vi truc cac cot d& dam.

5.1.2 Chon so dd tinh cho dim doc
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Céch 1: chon so d6 tinh la dim lién tuc ma gbi twa khép ngay vi tri cac cot dd dam.
Cich nay chi phit hop khi chidu dai cic nhip dim va ca tai trong tic dung Ién chiing
phai bang nhau hoic chénh léch dwéi 10%. Chon so d6 tinh 1a dam lién tuc c6 mot khuyét
diém 1a khong ké dén sy phan phdi mé men vé cot, md men hai dau dam tai mot gbi tua ludén

bang nhau du chiéu dai nhip cua hai dim tai gbi nay khac nhau.

O @ © 2 O 2

Céch 2: khi chiéu dai nhip (hay tai trong trén timg nhip) khac nhau qua 10% ta nén
chon so d6 tinh dam c6 ké dén sy 1am viéc dong thoi voi cac cot clia tang trén va ting dudi
tai cao trinh dam doc.

C6 thé chon so d6 tinh dam doc c6 ké dén cot nhu so do khung siéu tinh gan ding

dudi day:
Lt LA i s L L]
== Losssr) Lo Lorsrid Lrses EERR

5.2  Chon so b tiét dién dam:

Kich thudc tiét dién dam doc so bo da c6 khi thiét ké mit bang hé dam san, tiét dién
dam nén chon chit nhat (b.h) véi b = (0,3-0,5)h va h = (1/12 -1/14)L (hé siéu tinh). Néu céac
nhip dam c6 chénh léch < (10%-20%) c6 thé chon mot ¢& chiéu cao, néu chénh léch 16n phai

thay ddi chiéu cao dam, cha y by, =200;b,,. <b

dam — am — “cot *
5.3 Tai trong tac dung 1én dam doc
5.3.1 Tinh tai:
1. Quy thanh tai trong phan b déu (daN/m) gdm cé: trong lwong ban than dam,
trong lwong tuwong trén dam, tinh tai san.
2. Quy thanh tai trong tap trung (daN) gdm co: tinh tai ctia ddm phu tya 1én dam doc.
5.3.2 Hoat tai:
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1. Quy thanh tai trong phan b6 déu (daN/m) gom co: hoat tai san.
2. Quy thanh tai trong tap trung (daN) gdm cé: hoat tai ctia ddm phu tya 1én dam
doc.
Chuy
Tinh tai san va hoat tai san truyén vé dam doc trén phan dién tich tam gi4c hay hinh
thang dé quy d6i thanh tai trong phan bd déu, c6 thé ding cong thirc gin ding nhu dudi day.
1. DOi véi tai trong tac dung trén dién tich tam giac:

Quy thanh tai phan bd déu twong dwong 1a:

5
G =g 9 (kN/m)

L
trong d6:  q, =g, ?1 (KN/m),

l
T e e

hodc q, = p, %(kN/m). . | d

V6i: gsl1a tinh tai san (KN/m?), i1 T 1 1 E H58
# o

Ps 12 hoat tai san (KN/m?).

2. Poi véi tai trong tac dung trén dién tich hinh thang:

Gy = (L-25%+ f7)q, (N/m)v6i = 2':
2

Trén mat bang c6 dam thi khi tinh tai trong phai ké dén tudng xay trén dam du trong
ban v& kién tric khong thé hién c6 tudng.

Khi can giam tai thi xem xét ty 1 phan trim cta céac 15 cira ma trir bot ra.

Tuong xdy trén dim bién 1a tuong 20 (330daN/m? n = 1,2) va tuong trén ddm bén
trong 1a tudng 10 néu khong c6 ghi chu gi khac (180daN/m?, n = 1,2).
5.4 Cac truong hop tai

Pé thuan tién cho viée td hop tai trong cua dam doc, nén phan ra cac truong hop tai
trong trén dam doc nhu sau:

Truong hop 1: Tinh tai

Truong hop 2: hoat tai cach nhip .

Truong hop 3: hoat tai cach nhip II.

Trudng hop 4: hoat tai ké nhip L.

Trudng hop 5: hoat tai ké nhip II.

Vé so do bicu dien cac truong hop tai trong trén dam nhu sau:
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Truong hop 1

A AN A A AN A
Truonghop2 A0 7~ AN A AN AN
Truong hop 3 I~ 7~ AN AN AN A
Truonghop4 A A AN A A A
Truong hop 5 I ~ AN N AN A

5.5 T6 hop tai trong:
Vé6i dam doc c6 chiéu dai cac nhip bang nhau hay chénh léch <10%, khdng c6
console chi can cac to hop tai sau day [1+2], [1+3], [1+4], [1+5], v6i 10 giai thich:
1. Khi dua ra hoat tai cach nhip I (hodc cach nhip II), muc dich la tim tri s6 16n nhat
ctia m6 men nhip tai cac doan dam c6 tai trong (xem hinh v&).
2. Khi dua ra hoat tai ké nhip tai mot géi nao dé, muc dich 1a tim tri s6 16n nhét cta
MO men géi tai géi d6, chi chét hoat tai ké mot lan tai géi can tim, con lai 1a cht
cach nhip (xem hinh v&).
3. Véi dam doc co6 chiéu dai tat ca cac nhip bang nhau (budc ¢t bang nhau), chi can
ké nhip tai gdi thir hai va gbi thur ba 1a du. Voi gia tri mé men gbi max tai gdi thir
2 dung tinh thép gbi thir 2 va gbi ap cudi, voi gia tri md men gdi max tai gdi thir 3
ding tinh thép gdi trung gian.
4. Néu dam doc co console ta can thém to hop [1]+[2]+[3] (tinh tai va hoat tai chat
day), t6 hop nay chi ding dé tinh console.
5. Khi ddm doc c6 sonsole cac truong hop cach nhip, ké nhip khong can khai bao
hoat tai trén console.
Céc két luan néu ra trén day duogc rat ra tir nghién ciru dudng anh huéng mé men cia
dam lién tuc hodc c6 thé chirng minh tir phuong phap tiéu cu mé men cho dam lién tuc.
5.6 Tinh thép dam:
Tinh thép dam nhu ciu kién chiu uén, tiét dién chir nhat, dat cdt don (xem lai trinh ty
va cong thirc tong quat da duoc néu ¢ phan thiét ké San).
Kiém tra ham lugng thép, néu thoa, tra bang chon dudng kinh thép, kiém tra ham
luong thép vaoi thép da chon.
5.7 Kiém tra do vong.
5.8 V& ban v& b tri thép dam, moi thanh thép phai duoc danh s6, ghi s6 ban vé.
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Néu dam lién tuc ¢ chiéu dai c&c nhip va tai trong trén tit ca cac nhip nay chénh léch
dudi 10% thi ¢ thé khong can thay doi tiét dién dam va chi can céc to hop néu trén 1a du.

Néu chiéu dai cac nhip cua cua dam doc chénh 1éch 16m thi khong nén chon so dd tinh
dam doc 14 dam lién tuc vi sai s6 16n, nén chon so @6 khung siéu tinh don gian.

CHUONG 6
TINH KHUNG PHANG

Tién hanh thiét ké khung theo trinh tw sau:
6.1 Luwa chon so @ tinh cho hé chiu lyc chinh
Tinh khung khong gian theo so d6 khung phang khi hé chiu luc chinh thoa 2 diéu kién:
1. Nha c6 mit bang chit nhat, tim cot ndm trén cac duong thang song song theo hai

phuongdoc

>1,5, diéu kién ndy dam bao d6 ctng theo phuong
phuongngang

phuong, ty sb

doc nha rat 16n so v6i do clig phuong ngang nha, chuyén vi doc nha xem nhu
bang khong, cac dudng truc thanh ciia cot va dam ciia khung ngang nim trong
mot mit phang khi chiu luc ngang theo phwong doc.

2. Khoang cach cac cot theo phuong doc nha bang nhau (budc cot bang nhau), diéu
nay cho phép quy tai trong ding va tai trong ngang tac dung trén cac khung trung
gian (khong phai khung dau héi) vé duong tryc thanh ctia khung ngang.

Nhic lai chon so' @b tinh theo Co hoc két ciu
V6i két cau hé thanh dang khung khdng gian ta c6 thé xac dinh noi luc cac khung theo
timg mat phang nhu khung phang néu trong qua trinh chiu lyc théa man hai diéu kién:

a. Moi duong tryc thanh cta khung van con trong ciing mot mit phang;

b. Tai trong tac dung c6 thé quy vé trong mit phang chira tat ca truc thanh.

Khi mét trong hai diéu trén khong thoa thi phai giai so d6 khong gian.

6.2 So dd khung:

Khung 12 két cau siéu tinh gdm cac thanh thang dimg va cac thanh ngang lién két voi
nhau bang nut cting, khung lién két v6i dat bang ngam hay bang khép, thuong chon 1a ngam
dé tang do cung két ciu khung, giam chuyén vi ngang cta dinh nha.

Phan ndy can thé hién hai hinh v&:

a. Mit bang truyén tai tir san 1én dam khung: dinh vi mit bang vi tri khung, d6 16n

phan dién tich truyén tai, vi tri luc tap trung do dam phu (néu c6).

b. V& so dd khung theo cach nhur sau:
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Thay thanh bang duong truc, xem lién két giita thanh ngang (dam) va thanh dung
(cot) 12 nat ctng, lién két cot va mong 1a ngam. Trén so do khung phai ghi dinh vi truc, cao
trinh, kich thudc dai cta tit ca cac thanh, phai chi rd cao trinh ngam.

Nén nh¢ cao trinh c6t khong (14 cao trinh nén hoan thién cia tang 1, goi 14 ting trét)

khong phai 1a cao trinh ngam.

\ ______________________ @

AN LA LA @
Hinh 6.2 Métbéngtruyéntéikhungtrucz E-..-...-‘.. \\-;- : m,x“ TT N T 1 5 -‘@

- - C 4
—
Hinh 6.3 So d?) khung truc 2 .
-Nha khong ham L, —— b
Htg 3 Tg 3
— VvV
L Htgz Tg 2
7‘ —_—
Hoi| B, Kiéng mong Tgl W
. el mm—l A
2 | | |
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ﬁ; JE—
- -T C v
—
Hinh 6.4 So d6 khung truc 2 H
“Nha c6 him L 2L b T3y
Htg 2 Tg2 |
7; — |
L Htgl Tg 1__
— A
Tg.him
Hig him A g-ham | |
| 9Panl_ Mt san him
—T a | |

Vi tri }(iéng mong két
hop dam d& tudng tang 1

San ting him
&*

Hinh 6.6 Vi tri ngam nha c6 ham

Ngam

V1 tri kiéng mong tot nhét

Vi tri kiéng mong t6t nhat

Hinh 6.5 Vi tri ngam nha khong ham

e Cao trinh ngam cua chan cot 14 vi tri tiét dién cot thoa duoc diéu kién ngam (tiét
dién nay khong chuyén vi dung, khdng chuyén vi ngang, khéng chuyén vi xoay).

e Ky su thiét ké dan dung thuong chon vi tri ngam 13 tai mit trén ctia dai méng (chd
lién két gitta cot va mong hay dai mong).

e Néu nha khong ham va dia chat binh thuong, vi tri ngam (mat trén cta dai mong)
vao khoang -1m dén -1,5m so v&i cao trinh ¢t (+0,00) cia nén tang 1 (trét) va
ludn phai c6 hé kiéng mong theo hai phuong (doc va ngang) dé ting cuong kha
ndng ngam tai vi tri nay.

e Néu nha c6 ham va dia chat binh thuong, vi tri ngam nén ldy tring voi mit trén
cua san téng ham, vi tri ngam léy tai cao trinh cua san té‘lng ham xéc dinh tir ban v&

kién truc.
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e V& hé da kiéng mong:

Véi nha c6 him ta ldy mit trén cia san ting him tring v6i mit trén cta dai mong
nén chinh h¢ da va san ting ham 14 két cau kiéng méong hiru hiéu, ting cudng cho gia thiét
ngam chén cot rat tot.

Vé6i nha khong him ta vin phai c6 hé da kiéng méng, tot nhit 1a dit cung mit phing
hay mat trén cia dai mong.

Tuy nhién, hau hét K§ su dan dung chon vi tri dat hé kiéng tai cao trinh -0,05m so véi
cbt nén (+0,00) ting 1 va ding hé kiéng nidy d& tuong tang 1 (tAng trét), d& chin cau thang
bd cua tang 1, khong dua hé kiéng méng vao so d6 khung, néu dua kiéng nay vao so dd
khung thi ndi lyc khung gidm, bo mat trudng hop bat loi khi tinh khung.

6.3 Chon so bd tiét dién cdt, dAm
6.3.1 Cheon tiét dién dam khung
Cong thirc gan ding d6i voi dam cua hé siéu tinh: hg = (1/12-1/14)Lg. LAy chiéu cao 16n
khi chiu tai 16n va nguoc lai, chon by = (0,2-0,3)hg, chu y by < be.
6.3.2 Chon tiét dién cdt khung
Cong thoc gan dung dién tich tiét dién ddi voi cot cuia hé siéu tinh:

F o (1,05 —; 5> N ()

Véi: N =q,S, +G,, +Gyong + 6

gam + Cuong la tong lyc nén cuia mdt tang san 1€n cot dang xét.

cot
d, = g, + p.(daN /m?) 1a tai trong san.
S.(m?) 1a dién tich truyén tai tir san 1én cot dang xét.
G, (daN) 14 trong lwong dam trong pham vi dién tich truyén tai S,
Gyong (daN) 1a trong lugng tudng trong pham vi dién tich truyén tai S,
Z N=n.N véinla sdsan ndm trén tiét dién cot dang xét, voi tiét dién b trén (hinh
6.3) thin = 6.
Rp 1a cuong do chiu nén tinh toan cia bé tong.
(1,05-1,5) 13 hé s6 ké dén anh huong cua tai trong gid 1én cong trinh, iy theo kinh
nghiém, nha c6 chiéu cao xap xi bé rong nha thi hé sb nay xap xi (1+1,15), nha ¢ chiéu cao
16n hon > 2 bé rong nha thi hé s6 nay liy > 1,5. Cong thirc nay chi nén ding cho nha duéi 15

tang.
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Nha vudng chon cft vuong, nha mat béng chit nhét chon c¢ot chit nhat. Néu hai chiéu
ctia mit bang chénh 1éch < 20% nén chon cot vudng. Bé rong cot phai > 200 va > bé rong cla
dam. Khoang 2 dén 3 ting thay dbi tiét dién 1 lan, canh cot trong mit phang khung nén thay
d6i trong khoang (5cm-10cm).

Cong thirc nay cho biét gia trj tong hre nén Ién tirng chin cdt, cé thé dung tri sb
tinh Iwc nén so bd nay dé kiém tra lwc nén ciia cac ¢t khi giai ndi lwe bing may tinh.

C6 thé dung diéu kién can bang dé kiém tra két qua giai may tinh nhu sau:

Ung véi 1 t6 hop tai thi téng luc theo phuong dimg phai bang tong lyc nén tai cic
chan cot, tong luc ngang phai bang tong luc cét, tuong ty khi kiém tra tong mo men.

6.4 Tinh tai trong 1én khung:
6.4.1 Tinh tai

a. Tinh tai tic dung 1én dim khung dang tai phan bd déu nhu trong luong ban than
dam, trong lwong tudng xdy trén dam, tinh tai san trén dién tich tam gidc hay hinh thang quy
doi, don vi daN/m.

b. Tai trong tap trung 1én didm khung do tinh tai ddm phu, don vi daN.

c. Tai trong tap trung vé nut khung do tinh tai cac dam doc, daN.

Khi nha c6 thang may, phai xac dinh pham vi hoat dong cta thang may dé co thé so
bo truyén luc tic dong ciia thang may vao khung cta cong trinh. Thong thudng nén thiét
ké cac dam phu d& thiét bj thang méy sao cho cho toan bd tai trong thang may truyén vao cac
dau cot chinh, tai mtrc thap nhat cua thang mdy co thé co moéng riéng hay chung voi cong
trinh, néu 1a méng chung phai truyén tai nay vao vi tri twong ung.

Néu khong co catalog thang may co thé tinh tai trong thang may gom stic tai nguoi,
trong lugng khung thang, hé s6 vuot tai, hé sb dong (co thé 1dy K4 = 1,5). Nén tham khao
catalog thang may cua cac hang Ortis, Schindler.

6.4.2 Hoat tai:

a. Hoat tai tac dung 1én dam khung dang tai phan bd déu nhu hoat tai san trén dién
tich tam giac hay hinh thang quy d6i, don vi daN/m, tai trong tap trung 1én dam khung do
hoat tai dam phu, don vi daN.

b. Hoat tai tap trung vé nut khung do hoat tai cac ddm doc, daN.

6.4.3 Tai trong gio:

Tai trong gi6 tac dung 1én twong bién truyén vé cot khung, quy 14 tai phan bd déu trén

chiéu cao cot ciia timg tang, cudong do tai gio 1ay tai cao trinh dau cot. Gan ding c6 thé coi la

gi6 phan déu trén hai hoic ba tang.
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Xac dinh thanh phén tinh tinh toén cta trong gié W theo cong thirc:

W =W, xk(z) x c x n (kN/m?)
Wo: thanh phén tinh tiéu chuan cua trong gié dua trén khu vuc xdy dung cong trinh

theo TCVN 2737:1995.

Vei:

k: Hé so phu thudc do cao tinh gio va dia hinh (TCVN 2737:1995)

c: hé s khi dong (gi6 day ¢ = 0.8; gid hit ¢ = 0.6).

n: hé s6 @6 tin cay n = 1.2

Quy tai trong gié phan b trén dién tich (kN/m?) thanh tai phan bd déu trén cot khung
theo chiéu cao timg tdng ctia cot ngoai cung phia don gié (chiu gié day) va cot ngoai cling
phia khuét gi6 (chiu gi6 hat) theo cong thirc:

g=WxB (kKN/m)

Véi:

B: bé rong mang tirng chiu gio truyén 18n cot khung dang xét, bang khoang céch 2 cot
khung (m) cting 1a khoang cach hai cot theo phuong doc nha.

Dé don gian cho tinh toan ndi lyc khung ta xem tai trong gié q phan bd déu trén 3
tang ctia cong trinh.

6.5 CAc truong hop tai:

Pé thuan lgi cho t6 hop tai trong tinh khung phang, nén phén ra cac truong hop tai
nhu sau:

Truong hop 1: Tinh tai

Truong hop 2: hoat tai cach nhip L.

Truong hop 3: hoat tai cach nhip II.

Trudng hop 4: hoat tai k& nhip L.

Truong hop 5: hoat tai ké nhip II.

Truong hop 6: gid trai.

Truong hop 7: gid phai.

6.6 Céc to hop tai trong cho khung phang:

[1+2], [1+3], [1+4], 1+5], 1+6], 1+7], [1+2+6], [1+2+7], [1+3+6], [1+3+7], [1+4+6],
[144+7], [1+5+6],[1+5+7], [1+2+3+6], [1+2+3+7], chu y khi sir dung >=2 hoat tai thi trj s6
hoat tai phai nhan hé sé t6 hop 0,9.

Dung phan mém xac dinh ndi lyc ctia khung phang do timg t6 hop tai trén day gay ra,
str dung cong cu ENVELOPE cua phan mém dé xuat két qua t6 hop noi luc va biéu dd bao

Mo men, bi€u d6 bao luc cat, biéu do bao luc doc.
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6.7 Xac dinh cbt thép khung:

Tinh thép ddm nhu cdu kién chiju udn, tinh thép cot nhu cu kién chiu nén 1éch tam,
kiém tra ham luong thép, kiém tra biéu dd tuwong tac, néu thoa, tra bang chon duong kinh
thép, kiém tra ham luong thép chon.

6.8 Kiém tra chuyén vi dinh nha.
6.9 V& ban v& b tri thép khung, chi y cau tao nit khung, ghi sb ban vé.

Chuy:

e Céc hé sb t6 hop phai 1dy theo chi din ctia quy pham [2].

e Phai kiém tra ham luong cbt thép pmin < 1 < Hmax dé dam bao su lam viéc déng

thoi gitta bé tong va cot thép.

e Nha cao ting phai kiém tra chuyén vi ngang dinh nha, chuyén vi ngang max phai

nho hon H/500, H/750, xem tai liéu [1].

o Két qua noi lyc, cac biéu dd noi luc va két qua td hop in trong phén phu luc, sinh

vién nén in va nghién ctru doc cho dugc cac s6 liéu nay.

e Két qua tinh thép va két qua chon thép va biéu dd bao M, Q, N in trong phan

thuyét minh.

e Két qua tinh khung 1a quan trong, rat can kiém tra that k.

CHUONG 5

KHUNG KHONG GIAN

Dua trén yéu cau khoi lugng co ban cua Ludn van tbt nghi¢p, sinh vién chon thiét ké
hé chiu Iyc chinh 1a khung khong gian thi khong c6 chuong thiét ké dam doc, vi vy khung

khong gian s€ 1a chuong 5.
Chuy

Phan nay giai ndi luc khung khong gian, sau d6 trich xuét noi lyc cho mot khung chon

trude dé tinh thép cho dam, cot khung va mong cho khung nay.
Tién hanh thiét ké khung khong gian theo trinh ae sau:

5.1 Chon so d6 tinh khung khong gian
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1. Cong trinh nha dan dung c6 dang hinh khéi ba chiéu, hé thanh tao dung thanh Kkét
cAu chiu lyc chinh ctia nha ciing 13 hinh khdi ba chiéu, vi vay chon so d6 tinh khung
khong gian 13 pht hop va phan anh ding diéu kién lam viéc thuc té cta két cau.

2. Khi cong trinh cao trén 40m, c6 ty sd chiéu cao trén chiéu rong mit bang nha > 2,
van chon so dd tinh khong gian du cong trinh thoa diéu kién tinh khung phang vi
anh huong cua thanh phan dong luc do tai trong gid gay sai s6 16n néu tinh theo so
dd phang.

5.2 Mit bang khung - So' @6 khung

1. V& mit bang khung thé hién mat bang ludi cot, két hop trong miat bang nay thé hién
mit bang truyén tai 1én khung truc di chon dé tinh thép.

2. V& so d6 khung

-So db khung khong gian (hinh 3D) trich xuét tir két qua khai béo trong tinh toan may

tinh.

-So d6 cua khung da chon thiét ké (hinh 2D): ghi chi tiét truc cot, cao trinh tang, cao

trinh ngam.
5.3 Chon so bd tiét dién cot, dam.

Chon so bo chiéu cao dam theo nhip. Cu thé: hg = (1/12-1/14)Lg. Lay chiéu cao 16n
khi chiu tai 16n va nguoc lai, chon by = (0,2-0,3)hg, chli y by < b..

Chon so b dién tich tiét dién cot theo dién tich truyén tai.

Dién tich truyén tai ctia ¢t 1a phan dién tich san ma cot ganh d. Phan nay can tinh
cong don tong tai trong (tinh tai va hoat tai) tir trén xudng dén tiét dién vi tri tiét dién can gia

dinh theo cong thuc:

F - 1, 05—;, 2> N ()

V6i: N =qS, + Gy, + Gy TG 12 tong tai trong clia mot tang san tai cot dang xét.

z N =nN 1a tong tai trong cia cac ting san nam trén tiét dién cot dang xét, n 1a sb
san trén tiét dién cot dang xét.
5.4 Tai trong tac dung lén khung khong gian
5.4.1 Tinh tai:

+Tinh tai tac dung 1én dim khung dang tai phan bd déu nhu trong lugng ban than
dam, trong lugng tuong xdy trén dam, tinh tai san trén dién tich tam giac hay hinh thang quy
ddi, don vi daN/m, tai trong tap trung 1én dam khung do tinh tai dam phu, don vi daN.

+Tai trong tap trung vé nut khung do tinh tai cac dam doc, daN.
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Khi nha c6 thang mdy, phai xac dinh pham vi hoat dong cua thang may dé co thé so
bd truyén luc tic dong ciia thang may vao khung cta cong trinh. Thong thudng nén thiét
ké cac dam phu d& thiét bj thang méy sao cho cho toan bd tai trong thang may truyén vao cac
dau cot chinh, tai muc thip nhat cua thang may c6 thé c6 mong riéng hay chung véi cong
trinh, néu 1a méng chung phai truyén tai nay vao vi tri trong tmg.

Néu khoéng co catalog thang may c6 thé tinh tai trong thang may gdm stic tai ngudi,
trong lwong khung thang, hé sb vuot tai, hé sb dong (co thé 1dy K4 = 1,5). Nén tham khao
catalog thang may cua cac hang Ortis, Schindler.

5.4.2 Hoat tai:

+ Hoat tai tac dung 1én didm khung dang tai phan b déu nhu hoat tai san trén dién tich
tam giac hay hinh thang quy ddi, don vi daN/m, tai trong tap trung 1én dam khung do hoat tai
dam phu, don vi daN.

+Hoat tai tap trung vé nat khung do hoat tai cac dam doc, daN.

5.4.3 Tai trong gio:

Tai trong gi6 tac dung 1én tuong bién truyén vé khung khong gian tai cao trinh san.

X&c dinh thanh phan tinh tinh toan ciia trong gié W theo cong thc:

W =Wy xk(z) x c xn  (KN/m?)

Véi:

Wo: thanh phan tinh tiéu chuan cta trong gié dua trén khu vuc xdy dung cong trinh
theo: TCVN 2737:1995.

k: Hé s6 phu thudc do cao tinh gié va dia hinh (TCVN 2737:1995)

¢: hé sé khi dong (gi6 day ¢ = 0.8; gi6 hit ¢ = 0.6).

n: hé s6 do6 tin cay n = 1.2

Xem tai trong ngang cua gié tac dung trén phan dién tich tuong ctia mot tang 1a phan
bd déu tinh trén don vi (kKN/m?), hop luc gi6 tic dung 1én mot ting thir (i) tai cao trinh san la:

Pgio =Wi'Htang,i'Bnha

Voi Hy,, 18 chiéu cao tang th (i), B, 1a bé rong mit bang nha tai tang (i).

Khi tinh tai trong gié cho hé khung khong gian, dé thuan tién, c6 thé tinh gdp hop luc
gi6 day va gi6 hat, hop luc nay hién nhién phai dat tai vi tri ciia hop luc.

Khi tinh gi6 tac dung 1én mat con lai (canh dai nha L), thay Bpna béng Liha-
5.5 T6 hop tai trong khung khong gian-khung khong gian két hop vach cung, 15i cimg
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Td hop tai trong nham tim ndi luc nguy hiém nhét cho tung phén ttr két cAu dam, cot,
vach, méng. Viéc chat hoat tai theo so @6 phang (dam doc, khung phang) khong phii hop cho

so d6 khong gian. Dé don gian hoa van dé nay ta c6 thé 1am theo cach sau:

5.5.1 Tham khao cach lam theo ACI

1/ Tinh tai +hoat tai day

2/ Tinh tai +gié X

3/ Tinh tai +gi6 Y

4/ Tinh tai +gi6 —X

5/ Tinh tai +gi6 Y

6/ Tinh tai +hoat tai day + gi6 X
7/ Tinh tai +hoat tai day + gi6 -X
8/ Tinh tai +hoat tai day + gio Y
9/ Tinh tai +hoat tai day + gi6 —Y

Khi mit bang nha khong cé truc dbi xtmg nao phai ké dén gi6 xién, phai xac dinh hai
truc chinh cua mat béng nha, mgt trong hai truc chinh 1a truc bat 1gi nhat caa két ciu nha khi

chiu tai trong gio.

5.5.2 Cach lam mé phong bai toan phang

Thém mot sb to hop c6 chira hoat tai cach dai cach tﬁng, lién dai cach tﬁng, cach lam
nay sé tao ra khdi luong t6 hop rat 1on, nhung lai cho két qua khong rd rang, khong hiéu qua,
c6 thé tao ra két qua nguoc voi mong mudn, bai vi tai tac dung san tang ndy c6 anh huong
dén céc san tﬁng khéc, phai c6 mat anh hudéng mai biét marc d6 anh huong va c4u kién bi anh

huong.

5.6 Xuit két qua ndi luc

5.6.1 Bang két qua to hop ndi luc dang bang sé cho khung da chon dé tinh thép

5.6.2 Két qua to hop cho khung di chon dé tinh thép dang biéu dd bao ni lwe (M, Q, N).
5.7 Tinh thép khung
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5.7.1 Thép dam: ap dung cong thurc tinh thép cho cAu kién chiu udn phéng, tiét dién chit nhat,
dat cot don.
5.7.2 Thép cot:
Tinh thép cdt chiu nén 1éch tdm xién, tham khdo hai cach tinh nhu sau:
1. Xem nén léch tim xién 1a t6 hop hai bai toan nén 1éch tAm phing.
-Tinh thép cot theo cong thirc cia nén léch tim phang trong mit phang (yOz) véi cip

ndi lue [N| M, i[M,| _N,.

X,tu?

-Tinh thép cot theo cong thirc cua nén léch tim phang trong mit phang (xOz) voi cip

ndi lyc [N| M, ;M| N,

yitu

Thép tai goc tiét dién duoc ké cho hai phuong.

V4 V4
N, X
N M, M,
A/ g
4
N J

\ s / bl Y

al

-Khi tiét dién da c6 thép, kiém tra kha nang chiu nén cia tiét dién bang biéu d6 twong

tac.
2. Quy d6i nén léch tim xién thanh nén 1¢ch tim phing twong dwong
(tham Kkhio cich 1am sach “Tinh to4n tiét dién cot-Nguyén Pinh Cong”)

Khi tiét dién da c6 thép, kiém tra kha nang chiu nén cua tiét dién béng biéu dd tuong

tac.
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PHAN III:
NEN MONG
CHUONG 1
HO SO PIA CHAT, TAI TRONG TiNH MONG

1.1 Ho so dia chét:

-Béng tong hop chi tiéu co 1y cac 16p dat;

-Mit cat dia chat.
1.2 Tai trong tinh mong:

-Mong cho khung phang: [N| ,M,,,Q,va|Q| _:[M| .N,.Q,valqQ| .

-Moéng cho khung khéng gian:

|N |max ! M Xt M y,u ’ QXJU ) Qy,tU Va|QX |max "QY ‘max ’

|M X|max ! My-tU' NtU;QthU;nytU Va|QX|max "QY‘max’

M| ML NGiQ, i Qy valRy IRy |
1.3 Cac phuong 4n méng dugc giao
CHUONG 2
MONG COQC EP BTCT

2.1 Kiém tra méng
(thwe hién kiém tra déi véi tirng méng)

2.1.1 Kiém tra lyc tic dung 1én coc tmg véi cac td hop da néu trén (tir day xac dinh t6 hop

bét loi nhat dung dé kiém tra tiép).

DAI HOC CONG NGHE SAI GON-TTQ Page 43



HUONG DAN LUAN VAN TOT NGHIEP KY THUAT CONG TRINH - STU

2.1.2 Kiém tra coc lam viéc nhom.

2.1.3 Kiém tra (g suat day khbi mong quy udc (can trinh bay rd tinh trong lwong khéi mong

quy udc, tai cong trinh truyén xudng day khéi méng quy udc).

2.1.4 Kiém tra [tn (can trinh bay 1 (mg suét do trong lugng ban than, tmg sut gay lin, cach

xac dinh 16p dat tinh lun)
2.1.5 Kiém tra xuyén thung dai mong (cot xuyén dai, coc xuyén dai)
2.1.6 Kiém tra chuyén vi ngang, chuyén vi xoay cta dai.
2.1.7 Kiém tra van chuyén va dung lap coc BTCT.
2.2 Tinh thép cho dai mong.

2.3 Ban v& moéng (phai c6: mat cat dia chat - vi tri mili coc, mat bang méong va da kiéng,

cAu tao coc ép - cac dlc coc va ndi coc, bd tri thép dai - mat bﬁng va mat cét).
CHUONG 3

MONG CQC KHOAN NHOI BTCT

3.1 Kiém tra mong
(thwe hién kiém tra déi véi tirng méng)

3.1.1 Kiém tra Iyc tac dung 1én coc tng véi cac to hop da néu trén (tir ddy xéc dinh t6 hop

bét loi nhat dung dé kiém tra tiép).
3.1.2 Kiém tra coc l1am viéc nhom.

3.1.3 Kiém tra tmg suat day khdi mong quy udc (can trinh bay rd tinh trong lwong khéi mong

quy udc, tai cong trinh truyén xudng day khdi mong quy woc).

3.1.4 Kiém tra ltn (can trinh bay rd tng suét do trong luong ban than, tng suit gy lin, cach

xéc dinh 16p dt tinh 1an)

3.1.5 Kiém tra xuyén thung dai mong (cot xuyén dai, coc xuyén dai)
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3.1.6 Kiém tra chuyén vi ngang, chuyén vi xoay cua dai.
3.1.7 Kiém tra van chuyén va dung lip coc BTCT.
3.2 Tinh thép cho dai moéng.

3.3 Ban v& modng (phai co6: mat cat dia chat - vi tri mili coc, mat bang mong va da kiéng,

cAu tao coc €p - cac duc coc va ndi coc, bd tri thép dai - mat béng va mat cét).
CHUONG 4

PHAN TICH CHON PHUONG AN TOT NHAT

Sinh vién c6 thé dua trén khoi lugng bé tong, khdi lwgng cdt thép, gia thanh thi cong,

diéu kién thi cong dé dua ra két luan vé viéc chon phuong an tdt nhat.

YEU CAU SO LUQNG BAN VE

S6 luong: Kién trac (PH: 3-4 Al, CD: 2-3 Al); Két cau: (PH: 7-8 Al, CP: 5-6A1);
Mong: (BH: 2-3 A1, Cb: 1-2 Al).

Béan vé phai thé hién du cac bd phan chiu luc da dugc thiét ké, trong do tat ca thép
phai dugc danh sb, dic biét ghi day du cac kich thudc chi tiét bo tri cot thép dé c6 thé thi
cong, nhat 1 phan ciu tao nut khung, neo, cét, ndi thép, moi hinh v& phai ghi ty 1é va phai lay
ty 1€ theo quy udc chung cua ban vé k¥ thuat.

e Mot ban v& dugc coi 1a di thi khong thé thiéu bang thong ké vat liéu, tuy nhién

trong pham vi dé tai chi yéu ciu sinh vién ching to biét thuc hién thdng ké thép

mot vai cau kién nao do nhu thong ké san, mong.
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CAC PHAN MEM CO THE SU DUNG

1. SAP -Tinh toén noi lyc két ciu khong gian.

2. ETABS- Tinh toan ndi luc két ciu nha nhiéu tang.

3. SAFE-Tinh noi luc san lién tuc.

4. EXCEL Lap cong thirc va trinh bay bang két qua tinh thép va kiém tra ham luong
thép theo yéu cau cua két cau bé-tong cot thép.

TCVN 5574-2012 THIET KE KET CAU BE TONG COT THEP

1. St dung “cip dd bén chiu nén” va “cip do bén chiu kéo” cua bétong ky hiéu 1a B va

Bithay cho “mac chiu nén” va mac chiu kéo” ctia bétong.

2. Cdp dp bén chiu nén” (va “cip dj bén chiu kéo” ) la gid tri trung binh thong ké

ciia cwong d chiu nén (hay kéo) tirc thoi, tinh bang Mpa, véi xdc suit >=95%, xdc

dinh trén cic méu 150x150x150, tuéi 28 ngay.

3. Tuong quan gitra “cap do bén chiu nén” va “cap do bén chiu kéo” cuia bétong vdi mac

chiu nén” va mac chiu kéo” ctia bétong nang nhu sau:
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B15 B20 B25 B30 B35 B40
M200 M250 M350 M400 M450 M500
Ron ,MPa 11 15 18,5 22 25,5 29
Rom, MPa | 1,15 1,4 1,6 1,8 1,95 2,1
Ry, MPa 8,5 11,5 14,5 17 19,5 22
Ry, MPa 0,75 0,9 1,05 1,2 1,3 1,4
Robn , Ron 1 cuong do tiéu chuén chiu nén va chiu kéo cta bétong
Rp, Rpt 14 cwdng df tinh toan chiu nén va chiu kéo ciia bétong
cwong dd tinh toan = cwong dd tiéu chuén chia cho hé s6 dj tin cay
Hé $6 do tin cdy khi nén cua bé tong nang khi tinh két cAu TTGHI la 1,3
Hé s6 d tin cay khi nén ctia bé tong ning khi tinh két cdu TTGH2 1a 1,0
4. Pic trung caa cot thép (TCXD:5574-2012)
A-1C-1 A-11L,C-11 | A-111L,C-11I
Cudng do chiu kéo tiéu chuan Ry, ,MPa 235 295 390
Cudng do chiu kéo tinh toan R; MPa 225 280 365

Hé s do tin cdy khi kéo cua thép khi tinh két cau TTGH1 1a 1,05 (A-1,C-1,A-11,C-11)

Heé s6 do tin cay khi kéo ctia thép khi tinh két cau TTGH2 13 1,0
5. Pic trung cia cot thép (TCXD:5574-2018)

CB240-T | CB300-V | CB400-V
Cuong do chiu kéo tinh toan R; MPa 210 260 350
5. 1 Mpa = 10 daN/cm?
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BAN VE CHAT TAI CACH NHIP VA KE NHIP CHO DAM LIEN

TUC
Th S Tran tan Quoc
Biéu d6 mémen ctia dam lién tuc chiu tai phan bo déu trén tirng nhip giai bang phuong

phap ti€u cy momen cho két qua nhu sau:

1/
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Két qua trén cho thay:
1/ Momen tai cac gbi ¢ hai bén nhip c6 tai lién tiép d6i ddu va giam dan vé khong tai gbi
bién.
2/ Momen duong tai nhip dau tién (AB) dat gia tri 16n nhét khi hoat tai c6 mat trén cc nhip
nhu ¢ hinh (1/ + 3/ + 5/ +7/ ), ta quen goi l1a hoat tii cach nhip 1é.
3/ Mémen duong tai nhip thir hai (BC) dat gia tri 16n nhat khi hoat tai c6 mit trén cac nhip
nhu & hinh (2/ + 4/ + 6/ +8/ ), ta quen goi 12 hoat tii cach nhip chin.
4/ Momen am tai géi B dat gié tri 16n nhat khi hoat tai c6 mat trén cac nhip nhu ¢ hinh (1/ +
2/ + 4/ +6/ +8/), ta quen goi la hoat tai ké nhip.
5/ Momen am tai gdi C dat gia tri 10n nhét khi hoat tai c6 mat trén cac nhip nhu ¢ hinh
(2/ + 3/ +5/ +7/), ta quen goi 1a hoat tai ké nhip.
Bfmg cach tuong tu ta suy ra cach chét hoat tai ké nhip cho dam lién tuc ddi véi cac
géi con lai, rd rang mdi 1an dat tai chi tim dwoc cuc tri cho mémen Am mot géi ma thoi.
Vay nguyén tic chat hoat tai dé co tri sé mémen gdi cuc dai 13 phai dit hoat tai trén
hai nhip & hai bén gbi can tim moémen gbi cuc dai va trén phan dam con lai phai chat cach

nhip (Hinh A va Hinh B).

Hinh A

Két qua trén c6 thé ching minh bang phwong phap dwong dnh hwéng nhw sau:

Ta biét rdng duong anh huong cia mémen tai mot tiét dién K xdc dinh ndo dé ciia
dam la do thi dién ta su thay doi vé gia tri cua momen tai K do tac dung cua mot luc bdng
don vi ¢6 phwong va chiéu khéng déi di dong sudt chiéu dai dam gdy ra.

Nhu véy, nhin duong anh huéng moémen 4m tai mot gbi nao d6 cua dam lién tuc ta co

thé biét anh huong do vi tri tac dung cua luc dén gia tri moémen tai tiét dién K can tim.
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Thi du, muén xem vi tri tai & dau thi anh huéng cua né 1am ting gia tri mémen nhip
ctia doan AB ciia dam lién tuc, ta c6 thé vé dah mé men nhip doan AB bang cdch dp dung

nguyén ly Muller-Bresslau (Hinh C):

N
A B C D E F G H I

Hinh C: Bah My, ag. Gia tri mé men duong tai nhip AB tang 1én khi hoat tai ¢6 mat
trén cac nhip: AB, CD, EF, GH chinh la cach dat hoat tai cach nhip 1¢.

AR

Hinh D: Bah Mp, gc . Gia tri m6 men duong tai nhip BC tang 1én khi hoat tai c6 mat
trén cac nhip: BC, DE, FG, HI chinh 1a cach dit hoat tai cach nhip chan.

 NAT N
2 A T B e S 4
A B C D E F G H I

Hinh E: Pah Mgg . Gia tri m6 men am tai géi B tang lén khi hoat tai c6 mat trén cac
nhip: AB,BC, DE, FG, HI chinh Ia cach dat hoat tai ké nhip (Hinh A).

YN VN
3 8 X% £ % %, %

Hinh F: Bah Myc . Gia tri m6 men am tai g6i C tang 1€n khi hoat tai c6 mat trén cac
nhip: BC, CD, EF, GH chinh la cach dat hoat tai ké nhip (Hinh B).
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