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ND1 - CHUONG 1:

GIOI THIEU CHUNG

NOI DUNG

MUC TIEU BAC 1

MUC TIEU BAC 2

MUC TIEU BAC 3

1.1. DBinh nghia va

-Hiéu va trinh bay

- Hiéu, trinh bay va giai

phan loai nha cao | dugc dinh nghia nha thich dugc dinh nghia
tang cao ting méi vé nha cao tang
- Phan loai dugc nha - Pham vi 4p dung tung
cao tang loai

1.2. Dac diém
thiet ké va st
dung nha cao tang

- Trinh bay duogc dac
diém thiét ké nha cao
tang

- Néu lén dugc nhiing
diém khac nhau co ban
giita thiét ké nha cao
tang va nha thip tang

- Phan tich duoc cac
dac diém co ban khi
thict ke nha cao tang

- Trinh bay duoc dic
diém st dung nha cao
tang

1.3. Tinh hinh
phat trién nha cao
tang & Viét Nam
va trén thé gioi

- Nim dugc xu thé va
tinh hinh phat trién ha
cao ting ¢ Viét Nam
va trén thé gioi.

Hinh thirc va phuwong phap dav-hoc

v’ Trinh chiéu powerpoint + hoi dap.

Tai liéu tham khio

[1]

2010.
[2]

KHKT - Ha ndi, 2002.

[3]

W.sullo, Két ciu nha cao tang, NXBXD - Ha Noi 1995.

ThS Pham Phi Anh Huy, Két cdu nha cao tang, Giao trinh ndi bo - Pa Ning,

PGS.TS Lé Thanh Huén, Két cdu nha cao tang bang bé tong cot thép, NXB

ND2 - CHUONG 2 : CAC HE KET CAU CHIU LUC NHA CAO TANG

NOI DUNG

MUC TIEU BAC 1

MUC TIEU BAC 2

MUC TIEU BAC 3

2.1. Hé két cau
chiu luc theo
phuong ding

- Trinh bay dugc cac
hé két cau chiu luc
theo phuong ding va
dic diém ciu tao cua
tung hé.

- Néu lén duoc uu
nhuogc diém va pham vi
ap dung cho tung hé
két cdu

- Giai thich va so
sanh duoc sy lam
viéc cua cac hé kin
va hé ho

2.2. H¢ két cau
chiu luc theo
phuong ngang

- Trinh bay dugc cac
hé két cau chiu luc
theo phuong ngang va
diac diém ciu tao cua
tung hé.

- Néu lén duoc uu
nhuogc diém va pham vi
ap dung cho tung hé
két cdu

- Trinh bay va gidi
thich dugc tac dung
cua san trong nha
cao tang

Hinh thiwe va phuwong phap dav-hoc

v’ Trinh chiéu powerpoint + hoi dap.

Tai liéu tham khao

[1]

2010.
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ThS Pham Phi Anh Huy, Két cdu nha cao tang, Giao trinh ndi bo - Pa Ning,




[2] PGS.TS Lé Thanh Huin, Két cdu nha cao tang bang bé téng cot thép, NXB
KHKT - Ha ndi, 2002.
[3] W.sullo, Két cu nha cao tang, NXBXD - Ha Noi 1995.

ND3 - CHUONG 2 : CAC HE KET CAU CHIU LUC NHA CAO TANG (tt)

NOI DUNG MUC TIEUBAC1 | MUC TIEUBAC2 | MUC TIEU BAC 3

2.3. Cac hé két|- Néu lén dugc cic |- Trinh bay dugc wu
cau thuong dung | h¢ két cau thuong | nhugc diém cua tung
0 Viét Nam dung ¢ Viét Nam hé két cau.

2.4. Phuong phap | - Trinh bay dugc | - Gidi thich dugc cac
lwa chon cac hé|phuong phap lua | lya chon do.
két cau nha cao | chon cac hé két cau

ting trong nha cao ting
- Nam duoc chiéu | - ung dung dugc dé - Nam duoc nguyén
cao thich hop ddi véi | chon chiéu cao cho cac | tic dua ra tri sb cac
cong trinh bé tong | cong trinh cu thé. chiéu cao dé.

cdt thép toan khoi.

Hinh thwe va phuong phap dav-hoc

v/ Trinh chiéu powerpoint + hoi dap.
Tai liéu tham khao o . N
[1T ThS Pham Phd Anh Huy, Kéf cau nha cao tang, Giao trinh ndi by - Da Nang,
2010.
[2] PGS.TS Lé Thanh Huin, Két cdu nha cao tang bang bé téng cot thép, NXB
KHKT - Ha ndi, 2002.
[3] W.sullo, Két cdu nha cao tang, NXBXD - Ha Noi 1995.

ND4 - CHUONG 3 : TAI TRONG VA TAC PONG

NOI DUNG MUC TIEUBAC1 | MUC TIEUBAC2 | MUC TIEU BAC 3

3.1. Tai trong - Trinh bay nguyén | - Van dung dé xac dinh
diang tac xac dinh tinh tai. | dugc tinh tai cho cong
trinh.

- Trinh bay duoc|- Van dung dé xic |- Ung dung va phan
nguyén tic xac dinh | dinh hoat tai dang cho | tich diéu kién cho
hoat tai ding. cong trinh. phép gidm hoat tai
ding.

Hinh thirc va phuwong phap dav-hoc

v Trinh chiéu powerpoint + hoi dap.
v' Phuong phap thuyét trinh.
Tai li€éu tham khio o i 5
[1] ThS Pham Pha Anh Huy, Kéf cau nha cao tang, Gido trinh ndi by - Pa Nang,
2010.
[2] PGS.TS Lé Thanh Hun, Két cdu nha cao tang bang bé tong cot thép, NXB
KHKT - Ha ndi, 2002.
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[3]

W.sullo, Két ciu nha cao tang, NXBXD - Ha Noi 1995.

[4] TCXDVN 2737-1995 — TIEU CHUAN TAI TRONG VA TAC BONG

ND5 + ND6 - CHUONG 3 : TAI TRONG VA TAC PONG (tt)

NOI DUNG MUC TIEUBAC1 | MUC TIEUBAC2 | MUC TIEU BAC 3
32. Tai trong|- Trinh bay nguyén |- Nim duoc nguyén tg“ic - Van dung dé xdc
ngang tac xac dinh tai trong | x4&c dinh thanh phan |dinh thanh phan

gio.

dong cua tai trong gid

dong cua tai trong
gid

- Nam duoc nguyén
tic xac dinh hé s khi
dong cua ép luc gio

- Ung dung dé xac dinh
h¢ s6 khi dong cho mét
s6 trudng hop phirc tap.

- Nam duoc nguyén
tac to hop néi lyc va
chuyén vi do thanh
phan tinh va thanh
phin dong cua tai
trong gid sinh ra.

- Van dung duoc dé 6
hop néi lyc va chuyén
vi do thanh phan tinh va
thanh phan dong cua tai
trong gio sinh ra.

Hinh thwe va phuong phap dav-hoc

v Trinh chiéu powerpoint + hoi dap.

Tai liéu tham khio

[1]
2010.

[2]

KHKT - Ha ndi, 2002.

[3]

W.sullo, Két cau nha cao ting, NXBXD - Ha Noi 1995.

ThS Pham Phi Anh Huy, Két cau nha cao tang, Gido trinh noi b - Pa Ning,

PGS.TS Lé Thanh Huén, Két cdu nha cao tang bang bé tong cot thép, NXB

[4] TCXDVN 2737-1995 — TIEU CHUAN TAI TRONG VA TAC BONG

ND7+ND8 - CHUONG 3 : TAI TRONG VA TAC PONG (tt)

chi tiéu d¢ xac dinh
dong dat va nguon goc
dong dat

do sau cua chan ti€éu

NOI DUNG MUC TIEUBAC1 | MUC TIEUBAC2 | MUC TIEU BAC 3
3.3. Téi trong | - Trinh bay du’gc cdu | - Phan loai’ duoc cac
dong dat tao cua qua dat, céac | tran dong dat dua vao

- Nam duoc nguyén
tdc danh gid suc manh
cua tran dong dat

- Ung dung dé hiéu
dugc cac thong tin vé
stc manh cua tran dong
dat

- Nam dugc ban do
phan vung dong dat
cua Viét Nam

- Van dung dugc dé
xac dinh vi tri cong
trinh xdyd ung thudc
ving nao trén ban db
phan ving dong dét
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- Trinh bay dugc quan
diém thiét ke khang
chan hién dai

- Giai thich duoc cac
quan diém do.

- Trinh bay dugc cac
phuong phép tinh toan
dong dat

- Trinh bay duoc
nguyén tic  chon
phuong phdp tinh toan
dong dat

- Néu lén uvu nhuoc
diém va pham vi mg
dung cho ting phuong
phap.

- Chon dugc phuong
phéap tinh toan dong
dat cho cong trinh cu
thé.

- Trinh bay nguyén tic
xac dinh tai trong dong
dat

- Nam dugc nguyén tac
xac dinh tai trong dong
dat theo phuong phap
tinh lgc ngang tuong
duong

- Van dung dé xac
dinh tai trong dong
dat theo phuong
phép tinh lyc ngang
tuong duong

- Hiéu du:ch cac
phuong phap t6 hop
tai trong dong dat

- Ung dung dé tf) hop
tai trong dong dat cho

cong trinh cuy thé.

Hinh thwe va phuong phap dav-hoc

v Trinh chiéu powerpoint + hoi dap. Phuong phap dat van de.

Tai liéu tham khao

[1]
2010.

[2]

KHKT - Ha ndi, 2002.

[3]

W.sullo, Két cau nha cao ting, NXBXD - Ha Noi 1995.

ThS Pham Phi Anh Huy, Két cau nha cao tang, Gido trinh noi b - Pa Ning,

PGS.TS Lé Thanh Huén, Két cdu nha cao tang bang bé tong cot thép, NXB

[4] TCXDVN 2737-1995 — TIEU CHUAN TAI TRONG VA TAC PONG

ND9 - CHUONG 4 : NGUYEN LY THIET KE CAC HE KET CAU NHA CAO TANG

cao tang.

NOI DUNG MUC TIKUBAC1 | MUC TIEU BAC2 | MUC TIEU BAC 3
4.1. Khai niém |- Trinh bay duoc cac | - Giéi,thich duoc cac
chung gia thict tinh toan nha | gia thiét nay.

- Trinh bay 4anh
hudng cia san dén sy
lam viéc cua cac hé
két cau.

- Giai thich duoc vi sao
phai gia thiét san cung
vd cung trong mat
phang ciia chung.

- Phan tich dugc néu
san khong cung vo
cung trong mat
phang cua chung thi
s& xay ra déu gi.

- Nam duoc nguyén
tac thiet lap so do
tinh nha cao ting.

- Ung dung dé thiét lap
so do tinh cho cong
trinh cu thé.

- Trinh bay dugc cac
bude thiét ke két cau
nha cao tang

- Ung dung duoc cic
budc thiét ké nay vao
cong trinh cu thé

- Néu lén dugc dicu
kién dé 2 vach cung
bién dang dong di¢u.
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Hinh thirc va phuwong phap dav-hoc

v/ Trinh chiéu powerpoint + héi dap.

Tai liéu tham khio

[1]
2010.

[2]

KHKT - Ha ndi, 2002.

[3]

W.sullo, Két cau nha cao ting, NXBXD - Ha Noi 1995.

ThS Pham Phi Anh Huy, Két cau nha cao tang, Gido trinh noi b - Pa Ning,

PGS.TS Lé Thanh Huén, Két cdu nha cao tang bang bé tong cot thép, NXB

[4] TCXDVN 2737-1995 — TIEU CHUAN TAI TRONG VA TAC PONG

ND10 - CHUONG 4 : NGUYEN LY THIET KE CAC HE KET CAU NHA CAO

TANG (tt)

NOI DUNG

MUC TIEU BAC 1

MUC TIEU BAC 2

MUC TIEU BAC 3

4.2. Khai niém vé
bién dang dong
diéu va khong
ddng diéu

- Trinh bay duoc
khai niém vé& bién
dang dong diéu va
khong dong diéu.

- Néu vlén duoc diéu
kién dé 2 vach cing
bién dang dong diéu.

- Phan tich duogc khi
xdy ra bién dang
déng diéu hawojc
khong dong diéu thi
phan tng cia két cau
nhu thé nao.

Hinh thirc va phuwong phap dav-hoc

v Trinh chiéu powerpoint + hoi dap. Phuong phap dat van de.

Tai liéu tham khao

[1]
2010.

[2]

KHKT - Ha ndi, 2002.

[3]

W.sullo, Két cau nha cao ting, NXBXD - Ha Noi 1995.

ThS Pham Phi Anh Huy, Kéf cau nha cao tang, Gido trinh noi bo - Pa Ning,

PGS.TS Lé Thanh Huén, Két cdu nha cao tang bang bé tong cot thép, NXB

[4] TCXDVN 2737-1995 — TIEU CHUAN TAI TRONG VA TAC PONG

ND11+ND12 - CHUONG 4 : NGUYEN LY THIET KE CAC HE KET CAU NHA

CAO TANG (tt)

NOI DUNG

MUC TIEU BAC 1

MUC TIEU BAC 2

MUC TIEU BAC 3

4.3. Tinh toan so
do6 giang theo
cuong do

- Nam dugc cac gia
thiét tinh toan

- Nam duogc nguyén
ly phan phdi tai
trong ngang cho nha
co hé¢ vach cung dat
theo mot phuong, 2
phuong.

- Van dung dé phéan
phdi tai trong ngang
cho mét s6 truong hop
cu thé

- Hiéu va phan tich
duogc cac nguyén ly
phan phéi tai trong
ngang

- Nam dugc nguyén
ly tinh toan nha cao
tang c6 vach cing
va 101 kin.

- Ung dung dé tinh
toan nha cao tang so
vach cing va 161 kin
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- Ung dung dé tinh
todn vach cing c6 bién
dang dong diéu.

- Nam duogc nguyén
ly tinh todn vach
cimg c6 bién dang
ddng diéu.

- Ung dung dé tinh
toan vach ctirng dac.

- Nam dugc nguyén
ly tinh toadn véch
cung déc.

- Ung dung dé tinh
toan vach cung co 10
cua.

- Nam dugc nguyén
ly tinh toan vach
cung c6 10 ctra.

- Hiéu va vén dung
dugc cac cong thic
phan phdi tai trong
ngang cho vach
cung.

Hinh thiwe va phuwong phap dav-hoc

v Trinh chiéu powerpoint + hoi dap.
Tai liéu tham Khao o . N
[1T ThS Pham Pha Anh Huy, Kéf cau nha cao tang, Giao trinh ndi by - Da Nang,
2010.
PGS.TS Lé Thanh Huén, Két cdu nha cao tang bang bé tong cot thép, NXB
KHKT - Ha néi, 2002.
[3] W.sullo, Két cdu nha cao tang, NXBXD - Ha Noi 1995.
[4] TCXDVN 2737-1995 — TIEU CHUAN TAI TRONG VA TAC PONG

[2]

ND13 - CHUONG 4 : NGUYEN LY THIET KE CAC HE KET CAU NHA CAO
TANG (tt)

NOI DUNG

MUC TIEU BAC 1

MUC TIEU BAC 2

MUC TIEU BAC 3

4.4. Tinh toan nha
theo so do khung

giang

- Nam dugc nguyén
ly tinh toan tai trong
va ti€t dién nha c6 so

- Ung dung dé tinh
toan tai trong va tict
dién nha cé6 so do

d6 khung giang. khung gidng.
4.5 Tinh todn on |- Trinh bay dugc
dinh va bién dang | chuyén vi gi¢i han
nha cao ting clia nha cao tang.
- Trinh bay dugc diéu | - Ung dung dé kiém

kién kiém tra lat, on
dinh tong thé va dao
dong cua nha cao
téng

tra 6n dinh, 1at va dao
dong cho nha cao tang

Hinh thirc va phuwong phap dav-hoc

v Trinh chiéu powerpoint + hoi dap.

v' Phuong phap dit van de.

Tai liéu tham khio

[1] ThS Pham Phi Anh Huy, Két cdu nha cao tang, Gio trinh ndi bo - Pa Néng,

2010.
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[2] PGS.TS Lé Thanh Huin, Két cdu nha cao tang bang bé téng cot thép, NXB

KHKT - Ha ndi, 2002.
[3] W.sullo, Két cu nha cao tang, NXBXD - Ha Noi 1995.
[4] TCXDVN 2737-1995 — TIEU CHUAN TAI TRONG VA TAC BONG

ND14 - CHUONG 5 : NGUYEN LY CAU TAO HE KET CAU NHA CAO TANG

NOI DUNG

MUC TIEU BAC 1

MUC TIEU BAC 2

MUC TIEU BAC 3

5.1. Nguyén ly co
ban

- Trinh bay dugc cac
nguyén ly cu tao co
ban : hinh dang cong
trinh, d§ cing va
cuong do, bd  tri
khung chiu luc, bd tri
vach ctng...

- Giai thich duogc cac
giai phap xur ly néu
khong thoa man cac
yéu cau vé : hinh
dang cong trinh, do
cimg va cudng do, bd
tri khung chiu luc, bd
tri vach cung...

- Phan tich duoc cac
giai phap xu ly.

- Trinh bay duogc
nguyén ly chon vat
liéu trong nha cao
tang

- Giai thich duoc uu
nhuoc diém va pham
vi ing dung cua vat
li¢u cho ting loai cong
trinh.

- Pua ra duoc cac
phuong phdp chon
vat liéu hop ly cho
cong trinh.

Hinh thirc va phuwong phap dav-hoc

v Trinh chiéu powerpoint + hoi dap.

Tai liéu tham khio

[1]
2010.

[2]

KHKT - Ha ndi, 2002.

[3]
[4]

NXB Xéy Dung - Ha Noi 2004.

W.sullo, Két ciu nha cao tang, NXBXD - Ha Noi 1995.
Boé XD - CT Tw Van Xay Dwng Dan Dung Viét Nam, C4u Tao Bé Téng Cét Thép,
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ND15+ND16 - CHUONG 5 : NGUYEN LY CAU TAO HE KET CAU NHA CAO

TANG (tt)

NOI DUNG

MUC TIEU BAC 1

MUC TIEU BAC 2

MUC TIEU BAC 3

5.1. Nguyén ly co
ban

- Hiéu va trinh bay
dugc cic nguyén tac
cau tao co ban

- Giai thich duoc cac
nguyén tac nay.

- Nam duoc cac
nguyén ly cau tao
dam, cot, vach.

- Ung dung dé bd tri
thép cho cac bd phan
nha cao tﬁng - dam, cot,
vach, 101...

- Nam dugc vung téi
han ctia dam va cot

- Chu tao duogc cot thép
trong dam va cot tai
vung tdi han.

- Giai thich duoc cac
cau tao nay.

- Nam va vé duoc cau
tao nut khung.

- Ung dung dé co thé
cau tao cot thép cho nut

- Phan tich dugc ung
suat tai nut khung dé

khung cu thé. tr d6 dua ra ciu tao
cho nut khung
- Nam duogc cac hinh | - Ttr c4c hinh thire pha | - Ung dung dé cau

thttc phd hoai cua

vach

hoai cua vach dé giai
thich cac cau tao cot
thép trong vach.

tao ¢t thép cho vach
cing trong nha cao
tang.

- Nam va vé duogc cau
tao cua lanh t6 trong
vach.

- Giai thich duoc cac
cau tao nay.

- Phan tich duoc su
lam viéc cua lanh t6
trong vach tr do
hiéu dugc cu tao
¢t thép trong lanh
td cua vach.

Hinh thiwe va phuwong phap dav-hoc

v Trinh chiéu powerpoint + hoi dap.

Tai liéu tham khao

[1]
2010.

KHKT - Ha ndi, 2002.

W.sullo, Két ciu nha cao ting, NXBXD - Ha Noi 1995.

ThS Pham Phii Anh Huy, Két cdau nha cao tang, Gido trinh ndi bo - Pa Néng,

PGS.TS Lé Thanh Huén, Két cdu nha cao tang bang bé tong cot thép, NXB

[4] B& XD - CT Tw Van Xay Dwng Dan Dung Viét Nam, C4u Tao Bé Téng Cét Thép,
NXB Xay Dung - Ha Noi 2004.

http://www.ebook.edu.vn
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ND17+ND18 - CHUONG 6 : UNG DUNG ETABS PE THIET KE NHA CAO TANG\

NOI DUNG

MUC TIEU BAC 1

MUC TIEU BAC 2

MUC TIEU BAC 3

6.1. Trinh tu thiét
ké nha cao tang

- Nam duoc trinh tu
thuc hién tinh toan két
cau nha cao tang bang

bang ETABS ETABS

6.2. Cac budc |- Nim dugc trinh tu |- Van dung duoc dé - Thuc hién duogc

thuc hién cu thé thue hién tinh toan két | tinh todn nha cao tang | viéc tinh toan gid
cAu nha cao ting bing | bang ETABS dong va dong dat
ETABS bang ETABS

Hinh thirc va phuwong phap dav-hoc

v’ Trinh chiéu powerpoint + hoi dap.

Tai liéu tham khao

[1]
2010.

[2]

KHKT - Ha nd1, 2002.

[3]

W.sullo, Két ciu nha cao tang, NXBXD - Ha Noi 1995.

[4] TCXDVN 2737-1995 — TIEU CHUAN TAI
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PGS.TS Lé Thanh Huén, Két cdu nha cao tang bang bé téng cot thép, NXB
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[6]

[7]

[8]
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[12]

TAI LIEU THAM KHAO

PGS.TS Lé Thanh Huan, Két cdu nha cao tang bang bé téng cét thép, NXB
KHKT - Ha noi, 2002.

B6 XD - CT Tw Van Xay Dwng Dan Dung Viét Nam, C4u Tao Bé Toéng Cét Thép,
NXB Xay Dung - Ha N6i 2004.

PGS. TS Lé Thanh Huén, Két c4u nha cao tang bang bé tong cot thép - Ha Noi
2008.

TS V6 Ba Tam, Két cau bé téng cét thép tap Il, NXBPHQG TPHCM - TPHCM
20086.

BO XAY DUNG, TCXDVN 356-2005 — TIEU CHUAN THIET KE KET CAU BE
TONG COT THEP, NHA XUAT BAN XAY DUNG, HA NOI 2005.

BO XAY DUNG, TCXDVN 2737-1995 — TIEU CHUAN TAl TRONG VA TAC
DONG, NHA XUAT BAN XAY DUNG, HA NOI 2005.

BO XAY DUNG, TCXDVN 375-2006 — TIEU CHUAN THIET KE CONG TRINH
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Chuong 1 : Gidi thi¢u chung

CHUONG 1 : GIOI THIEU CHUNG

Noi dung co ban ciia chuwong :
v Dinh nghia va phan loai nha cao tang.
v' Pic diém thiét ké va st dung nha cao ting.

v’ Tinh hinh phat trién nah cao tang & Viét Nam va trén thé gi6i.

1.1.  Pinh nghia va phan loai nha cao ting

- Khai niém nha cao tang thay dbi theo tirng nudc, tuy theo diéu kién phat trién kinh té, k¥
thuat, xa hoi cua tirng nudc. Tuy nhién ta cd thé tam phan loai nhu sau:

+ Nha cao tang loai 1: 9 - 16 tang (<50m).

+ Nha cao tang loai 2: 17 - 25 tang (< 75m).
+ Nha cao ting loai 3: 26 - 40 tang (<100m).
+ Nha cuc cao: trén 40 tﬁng (=100m) .

- Cac nude khac déu dua ra cac quy dinh khéac nhau :

Nudc Do cao khai dau
SNG Nha ¢ > 10 tang, cac loai nha khac > 7 tang
Trung Quéc Nha ¢ > 10 tfing, cac loai nha khac > 24m
My Nha trén 7 tang hodc cao trén (22+25)m
Phap Nha cao >50m, cac loai cong trinh khac >28m
Anh Nha c6 chiéu cao >24,3m
Nhat Nha 11 tang va cao tir 31m trd [én
Dirc Nha cao trén 22m tinh tir mt nén
Bi Nha cao >25m ké tir mat sin ngoai

- 0 Viét Nam nha cao tang 14 nha c¢6 >9 tang.
- Theo muc dich sur dung : nha ¢, nha lam viéc va cac dich vu khac.
- Theo hinh dang :
v/ Nha thap (miat bing vudng, tron, tam giac hoic da giac déu). Viée giao thong theo
phuong dimg tap trung & mot khu vuc duy nhat (khach san, phong lam viéc).
v/ Nha dang thanh: mit bang hinh chit nhat, ¢6 nhiéu don vi giao théng theo phuong
dtng (nha 9).

ThS. Pham Phtt Anh Huy http://www.ebook.edu.vn 13



Chuong 1 : Gidi thiéu chung

- Theo vét li¢u co ban dugc dung dé thi cong két cau chiu luc:
v/ Nha cao ting mat bang bé tong cbt thép.
v/ Nha cao tdng mat bang thép.

v/ Nha cao tang ¢ két ciu hdn hop bé tong cdt thép va thép.

. =t |

s Crbasi

uvkead, AL, P ek £y Foss L Mussia Lumpas, Cracage Bhangha o ork City ﬂ—":: M orks Gy
0w Fooh v Taar iy g

L mtor etruction ——d Uretr o irariian e i rd A e 203 .
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Chuong 1 : Giéi thi¢u chung

Eivden
A00m
Jahm
e " § = = U - E B
100m — — - — — — —_— —_— — — —
G P L4 3 By Ay Pl Wik Frew bewfe Hefmrpgdwapn el Pensees Disal T 1 Dol et | ey b Pk Tosmey bikef, Tomess e
W el Teem Tirwn Ty L Tesm B T ¢ 'an i Ty
1.2.  Pic diém thiét ké va sir dung nha cao ting

1.2.1. Pic diém khi thiét ké nha nhiéu ting.
- Tai trong ngang 1a nhan t6 chu yéu khi thiét ké nha nhiéu ting
- Han ché chuyén vi ngang
+ Noi lyc tang khi chuyén vi A 16n.
+ biéu kién st dung.
+ Khi chuyén vi A 16n— mot sd két cau khong chiu lyc dugc

(tuong ...); ASL (m=2850-+1000).
H m

- Yéu cau thiét ké chéng dong dat.

- Trong luong ban than 16n — do dé khi thiét ké nén chon
phuong an sir dung vét li¢u nhe dé giam trong lugng ban than.

1.2.2. Pic diém sir dung.

- Giao thong: + Thang bd.

ThS. Pham Phu Anh Huy http://www.ebook.edu.vn
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Chuong 1 : Gidi thi¢u chung

+ Thang may: chil yéu — thuong két hop tao thanh cac 16i hoic
vach cting cho cong trinh.
- Cap thoat nudc:
Cép thoat nude st dung: nudc cap thuong duoc dua 1én ting mai sau d6 cp cho toan nha.
Néu nha cao tdng thi c6 mot tang trung gian lam tang k¥ thuét (ting nay khong cao va cling)
két hop 1am mot tang cimg cho cong trinh

Bé nudc mai
SR Tang g thua
£
777777 7777 7777
Tang ngdm

Nudc phong hoa: Cé hé thong cap nudc riéng cho phong hoa khi cong trinh ¢é sy c6, mot
sO cong trinh quan trong yéu cau c6 san bay ¢ trén mai.

- bién: c6 hé théng phét dién du trir phong khi dién cao thé c6 su cb, dic biét hé théng
thang may phai c6 hé thong phat dién du trit riéng.

- Rac: theo dudng bng.

- Hé thdng cép gas khi dbt.

ThS. Pham Phi Anh Huy http://www.ebook.edu.vn 16



Chuong 1 : Giédi thiéu chung

1.3. Tinh hinh phat trién nha cao ting & Viét Nam va trén thé gi6i

Xu huéng xay dung cac toa nha choc troi trén thé gidi dang chuyén tir nuéc My, Chau

Au sang Chau A va Trung DPong. Trong 10 toa nha cao nhit thé giéi hién nay, Chau A chiém

t6i 8. Tuy nhién, cudc dua xdy dyng nhitng nha choc troi chi méi bat dau.

Bang xép hang 10 toa nha cao nhat thé gi6i tinh dén nam 2004

) Chiéu cao
Xeép Tén Nam . , , sS4
Hinh anh dén dién cao nhat |
hang dia danh hoan thanh tang
(m) (ft)

Thép Taipei

1 bai Béc, 2004 508 1.668 101
Trung Qudc
Thap doi

2,3 | Petronas-Thap 1998 452 1.483 88
I, II , Malaysia
Thép Sear,

4 Chicago, 1974 442 1.451 108
Ilinois, My
Thép Jin Mao,

5 Thuong Hai, 1998 421 1.380 88
Trung Qudc
Thép Tai
Chinh, Hong

6 . 2003 420 1.377 88
Koéng, Trung
Quéc

ThS. Pham Phu Anh Huy
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Chuong 1 : Gidi thi¢u chung

Citic Plaza,
Quang Chau,
Trung Qudc

1997

391

1.283

80

Shun Hing
Square, Trung
Québc

1996

384

1.260

69

Toa nha Dé
Ché, New
York, My

1931

381

1.250

102

10

Central Plaza,
Hong Kong,
Trung Qudc

1992

374

1.227

78

Hién giit ngdi vi quan quan trong nhitng tdoa nha cao nhat thé gidi 1a thap Tapei 101 voi

chidu cao 509m. Toa nha duoc hoan thanh vao nam 2004, pha ky luc cao nhét thé gidi cua thap

do6i Petronas, Malaysia.

Tapei tower

ThS. Pham Pha Anh Huy

http://www.ebook.edu.vn
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Chuong 1 : Giédi thiéu chung

Tuy nhién v6i do cao 800m, thap Burj hién dang xay dung dén tang 141(cé tit ca 160
tang) s& pha vo ky luc ciia thap Tapei s& du dinh hoan thanh vao cubi nam 2008.

Burj Dubai tower

Dé chay dua véi cac thap cao ting & Dubai, Thuong Hai va Hong Kong. Han Quéc 6 ra
khong kém canh khi chinh quyén Busan dang tién hanh xay dung thap Milliennium Tower cao
560m. Cung lic, thanh phé Indocheon xay dung thap déi choc troi Songdo cao 613m, gém 151
tang s& hoan thanh vao nam 2013, va Seoul ciing dang du dinh xdy dung toa nha cao 975m,
gdm 220 tang, cao gip d6i thap Sears Tower tai Chicago, My.

Milliennium Tower Songdo Idocheon tower

Chua ding lai & ¢6 Thuong Hai, Trung Qudc dang xay dung toa nha Bionic Tower voi
chiéu cao 1.228m, gdm 300 tang du dinh hoan thanh vao nam 2010 v&i kinh phi du tinh 13 14.4
ty USD.

ThS. Pham Pht Anh Huy http://www.ebook.edu.vn 19



Chuong 1 : Gidi thi¢u chung

Bionic Tower

O Viét Nam toa nha cao nhét hién nay 1a Saigon Trade Center ¢ thanh phdé H6 Chi Minh
cao 145m, 33 téng duoc khanh thanh vao nam 1997.

Toda nha Financial Tower dang duoc xay dyng tai trung tim quén 1 cao 300m, gom 74
tang. Tong dau tu udc tinh 13 120 tridu USD va cac nha khac dang duoc xay dung & TP Ho Chi
Minh nhu Saigon Pearl gdém 8 block cao 40 ting, cao 6¢ Time Square cao 42 tang.

Saigon Trade Center Financial Tower

Ha noi du dinh xay dung tda nha Hanoi City Complex cao 145m, 65 ting va khu phtc
hop Keangnam Hanoi Landmark Tower gdm 1 thap chinh cao 336m, 70 tang duoc dau tu xdy
dung bai tap doan Keangnam. Khi dugc hoan tit toa thap sé& 1 cong trinh cao nhat Viét Nam,
va xép thir 3 vé sb tang (sau The Financial Tower, Thanh Phd HO Chi Minh 74 ting va Posco
Vinatex Tower Ha Tay 75 tang).

ThS. Pham Phi Anh Huy http://www.ebook.edu.vn 20



Chuong 1 : Giédi thiéu chung

Hanoi City Complex Keangnam Hanoi Landmark Tower

O Pa Ning céac toa nha nhidu ting ciing dang thi nhau moc 1én, phd bién 1a cac toa nha
cao tir 18 dén 22 tang.

Softech Tower gdm 21 ting va mot tang, Financial Tower gdm 2 toa thap. Toa thap thir
nhat cao 8 tang ké tir tang dé. Toa thap thir 2 cao 12 ting va Khu phic hop Indochina
Riverside Towers ¢ s6 von dau tu 27 triéu USD bao gém khu thwong mai, toa thap van phong
13 ting va toa thap cin ho cao cap 25 tang.

Lo

it

£
g
Tom
i
T
o
™

Financial Tower Indochina Riverside Tower

Uy ban nhan dan thanh phd Pa Néng cung T4p doan VinaCapital va Cong ty tu van thiét ké
ANS (Australia) vira thong qua phuong an thiét ké xay dung khu phirc hop dich vu thuong mai
rong 9 ha thudc quan Son Tra. Giai doan 1 ctua du an cé téng von dau tu 125 triéu USD.

Thang 3 nam 2007, cong ty tu van K§ thuat Kién tric Mooyoung (Han Qudc) di thong qua
phuong an kién trac Trung tdm Hanh chinh thanh phd Pa Néng cao 34 ting véi 2 ting ham.
Cong trinh ¢6 téng vbn dau tu khoang 50 triéu USD.

ThS. Pham Pht Anh Huy http://www.ebook.edu.vn 21



Chuong 1 : Gidi thi¢u chung

Khu phure hgp dich vu Thuong mai Son Tra Ba Trung tim Hanh chinh Thanh ph6 Pa Ning

Ning

O CAU HOI ON TAP

1. Dinh nghia nha cao ting theo Nga va mot s6 nudc trén thé gidi ?

. Dinh nghia méi vé nha cao tang ?

. Trinh bay dic diém thiét ké nha cao tang ?

2
3
4. Trinh bay ddc diém sir dung nha cao tang ?
5

. Trinh bay xu hudng phat trién nha cao ting & Viét Nam va trén thé gidi ?

ThS. Pham Phu Anh Huy
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Chuong 2 : Cac hé két cau chiu lyc nha cao téng

CHUONG 2 : CAC HE KET CAU
CHIU LUC NHA CAO TANG

Noi dung co ban ciia chwong :
v' Dic diém cac hé két cdu chiu luc theo phuong dung, ngang.
v Cac hé két cau chiu lyc thuong ding ¢ Viét Nam.

v Phuong phap lua chon cac hé két cdu nha cao tang.

2.1. H@ két ciu chiu lrc theo phwong ding

- Hé khung: tao thanh tir cac thanh dtng (cot)va thanh ngang (dam) lién két ctng tai cac
chd giao nhau — tao thanh cac khung phiang — cac khung phang nay lién két v6i nhau bang
cac thanh ngang tao thanh cac khung khong gian.

s

- H¢ vach: (tuong chiu luc)

N
TH
g ~S

YA,
t
77
- H¢ 161: 161 kin, 161 hé
7%‘ 77t“ 17t€" Z
%

L5i kin ¢6 d6 ctng chdng uén va chéng xodn 1on
L5i kin ¢6 d6 cting chéng udn va chong xoan 16n.
- Hé hop: cac ban san dugc gdi vao cac két cau chiu tai ndm trong miat phiang tuong ngoai
ma khong can cac gdi trung gian khac bén trong.

D&m cao

Cot
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Chuong 2 : Cac hé két cAu chiu lyc nha cao tﬁng

- Cac ngdi nha cao tang trén thé gidi thudong sir dung giai phap két cau nay.
- Hé hon hop:

+ H¢ khung + tudng.

+ H¢ khung + 141.

+ H¢ khung + hop.

+ Hé hop + 1i.

+ H¢ khung + hop + tuong ...

2.2. H@¢ két cau chiu luc theo phwong ngang

- Hé két cAu dim san.

- Hé két cau san khong dam.

—» Céc hé két cau chiu luc theo phuong ngang truyén céc tai trong ngang vé cac hé két cau
theo phuong ding. Xem san c6 do cing bang vo clng trong mit phing cta no.

2.3.  Cac hé két cAu thwong dung & Viét Nam
2.3.1. H¢ két cau thuan khung

- Uu diém: tao ra khong gian 16n.

- Nhuoc diém: c6 do cung khong 16n.

177777 77777 77777 77 177777 77777 777

Pé tang do clmg cua khung ta b tri thém cac giang ngang & mot sd tang tao thanh tang

cting — hiéu qua chju tai c6 thé tang 1én 30%.

2.3.2. Heé két cAu vach
- Hé két cau vach c6 thé bd tri ngang doc hoiac két hop.

Co4 8 0
A

Nhuwoe diém: Tao khong gian 16n kho.

2.3.3. Két cAu khung vach
- So d6 khung gidng: Khung chiu tai trong dimg va mot phan tai trong ngang.

ThS. Pham Phi Anh Huy http://www.ebook.edu.vn 24



Chuong 2 : Cac hé két cau chiu lyc nha cao tﬁng

- So d giang : khung chi chiu tai trong dimg, vach chiu toan bo tai trong ngang.

Chiéu cao 16n nhét thich hop véi cong trinh bé tong cot thép toan khoi (m)

Hé két cau Khong ¢ Cap dong dat thiét ké (MSK-64)
dong dat 6 7 8 9
Khung 60 60 55 45 25
Khung — vach — 15 130 130 120 100 50
Vach - tuong cing 140 140 120 100 60
L5i - 6ng, 6ng trong ong 180 180 150 120 70

2.4. Phuwong phap lwa chon cic hé két cAu nha cao ting

- Trong thiét ké xay dung nha cao tﬁng viéc lua chon cac hé két cu chiu luc hop ly phu

thudc vao nhi€u yéu to : chi€u cao, dicu kién dia chat thuy van, ban d6 phan vung dong dat va

kién truac.

sO TANG

70
60
50
40
30

201

10
0

|

A\

X

-ONG

N
D

KHUNG

&KHL NG-VACH§

NOKHUNG

Chiéu cao t6i da (m) va ty so giéi han H/B

ThS. Pham Phu Anh Huy
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Chuong 2 : Cac hé két cAu chiu lyc nha cao tﬁng

Truwong hop Truong hop c6 dong dat cap
H¢ két cau khéng c6 .
R £ 6va7 8 9
dong dat
Nha khung Max H 60m 60m — 55m 45m 25m
H/B 5 5-5 4 2
Nha vachva | Max H 130m 130m — 120m 100m 50m
khung dng H/B 5 5-5 4 3
Nha véach Max H 140m 140m — 120m 120m 60m
H/B 5 6-6 5 4
Nha ong va Max H 180m 180m — 150m 120m 70m
dng trong ong | H/B 6 6-6 5 4

O CAU HOI ON TAP
1. Pac diém cua cac hé két cau chiju luc theo phuong dtng ?

. Pic diém cua cac hé két cau chiu luc theo phuong ngang ?

2
3. Dic diém cua cac hé két cau thuong dung & Viét Nam ?
4

. Phuong phép lya chon cac hé két cau trong nha cao tang ?

ThS. Pham Pha Anh Huy
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Chuong 3 : Tai trong va tac dong

CHUONG 3 : TAI TRONG VA TAC PONG

Noi dung co ban cia chwong :
v" Nguyén tac xac dinh tai trong tac dung lén nah cao t?mg : tinh tai, hoat tai s dung, hoat
tai gid, dong dat.
v Phuong phap xac dinh thanh phan dong cua tai trong gio.
v Phuong phap tinh todn cong trinh chi dong dat.

3.1. Taitrong dung
3.1.1. Tinh tai
Trong lugong ban than cia cong trinh.
Tinh tai duoc xac dinh theo kich thudc hinh hoc cua két cau, tai trong khdi vat liéu st dung
cho két ciu chiu luc va khong chiu luc.
Trong lwong riéng va hé sé do tin ciy ciia mdt so loai vat liéu

STT Loai vat liéu Pon vi Trong luong H¢ %) do tin cady n
1. Bé tong cot thép daN/m’ 2500 1,1
2. Khoi xay gach dic daN/m’ 1800 1,1
3. Khbi xdy gach rong daN/m’ 1500 1,3
4. Vita ning daN/m’ 2000 1,3
5. Gach gém daN/m’ 1800 1,1
6. Bé tong xi daN/m’ 1200 1,3
7. Gb xay dung daN/m’ 800 1,1
8. Cira kinh khung gb daN/m” 25 1,1
9. Mai ngdi daN/m” 60 1,3
10. | Mai ton, xa gd thép hinh daN/m* 20 1,05
11. Mai fibro ximing daN/m’ 30 1,1

3.1.2. Hoat tai str dung

Lay theo TCVN 2737 - 95.

- Vi kha nang xuét hién dong thoi cac hoat tai 14 rat hiém cho nén tiéu chuan cho phép giam
tai theo so tang va dién tich san.

- Khi tinh d4m chinh, ddm phy, ban san, cdt, mong — tai trong toan phﬁn dugc giam nhu
sau:

+ Nhan véi hé s6: y, =04+ % khi 4> 4 =9m® (A : dién tich chiu tai)

A

1
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Chuong 3 : Tai trong va tac dong

+Nhén v6i hé s: y, = o,5+0—’2 khi 4> 4, =36m"

A

2

- Khi x4c dinh luc doc dé tinh cét, tuong, moéng chiu tai trong tir hai san trd 1én — gia tri tai
trong toan phan duoc phép giam nhu sau:

Nhan véi hé s6 :

—04 .
v =04+ Y0 0% 1 i g 4 o

Jn
Nhan vo1 hé so :

v =05+Y2 =0 1hi 45 36m?

Jn
n: Sb san dit tai trén tiét dién dang xét.

- Trong nha cao tang xac suat xuat hién hoat tai trén tat ca cac tang la rat thip va c6 sy giam
dan & cac tang trén. Vi vay cho phép giam tai theo chiéu cao

Vi du : theo tiéu chudn Phap NFP 06-001 trong trudng hop tai cac ting (trir ting thuong)
déu c6 cing gia tri tai trong sir dung thi mdi tang dwoc phép giam 10% va gi6i han tong cong
khong qua 50%.

Tuy nhién hoat tai thuong khong 16n so véi trong lwong ban than nén khi thién vé an toan
c6 thé khong xét dén cac hé s giam tai va trong qua trinh tinh toan khung co thé khong xét
dén cac phuong an cht hoat tai bat loi trén san.

Anh huéng d léch tAm ciia ti trong thing dig

3.2. Tai trong ngang
3.2.1. Phuwong phap xac dinh tai trong gio
- Tai trong gi6 gébm c6 hai phan tinh va dong
W=w'+w?

W'=W,k.c
W,: gié tri 4p luc gi6 tiéu chuan — 14y theo TCVN2737-1995.
k: hé s6 tinh dén su thay ddi cua ap luc gié theo d6 cao.
c: hé sb khi dong.

Péi véi cac cong trinh duoc xdy dung & ndi dic biét (ving ndi, ving bién, hai dao véi dia
hinh phirc tap) gia tri W, phai 14y theo s6 liéu théng ké nhiéu nam va duoc xac dinh theo cong
thtrc :

W, =0,0613.v,

Vo : van tc gi6 (m/s) & do cao 10m so voi mde chuin twong tng véi dia hinh dang B (duoc
liy voi van toc trung binh trong vong 3s bi vuot trung binh mét 1an trong 20 nam).

- Khi nha nhiéu ting c6 % < 40m, nha céng nghiép c6 4 <36" — W =0. Khi nha cao ting
c6 chiéu cao trén 40m phai xac dinh thanh phan dong cua tai trong gid Wy
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Chuong 3 : Tai trong va tac dong

Hé s6 k(zj) ké dén sy thay doi ap lwc gié theo dd cao va dang dia hinh

) Dang dia hinh A B C
D0 cao z(m)

1,00 0,80 0,47

1,07 0,88 0,54

10 1,18 1,00 0,66

15 1,24 1,08 0,74

20 1,29 1,13 0,80

30 1,37 1,22 0,89

40 1,43 1,28 0,97

50 1,47 1,34 1,03

60 1,51 1,38 1,08

80 1,57 1,45 1,18

100 1,62 1,51 1,25

150 1,72 1,63 1,40

200 1,79 1,71 1,52

250 1,84 1,78 1,62

300 1,84 1,84 1,70

350 1,84 1,84 1,78

>400 1,84 1,84 1,84

* Nouyén tic xdc dinh thanh phin dong ciia tii trong gié :

- Thanh phan dong ca tai trong gié duoc ké dén khi tinh cic cong trinh tru, thap, 6ng
khoi, cot dién, thiét bi dang cot, hanh lang bang tai, cac gian gido 10 thién... cic nha cao
tang cao trén 40m, cac khung ngang nha cong nghiép mot tang cao trén 36m, ty sd do
cao/nhip 16n hon 1,5.

Thanh phan dong cua tai trong gi6 phu thudc vao chu ky T dao dong riéng cua ngdi nha.
Tuy nhién viéc xac dinh chinh xac chu ky T khong phai lac nio ciing can thiét boi do chinh
xac ndy it anh huong dén thanh phan dong ciia tai trong gid. C6 thé ding cac cong thirc gan
dung dé xac dinh T theo kinh nghiém ciia cac nudc trén thé gidi :

T=0,021.H

T : chu ky dao dong riéng ciia ngdi nha tinh bang gidy (s).

H : chiéu cao ngdi nha tinh tir mit nén dén dinh duogc tinh bang m.

Trinh ty x4c dinh thanh phan ddng ciia tai trong gié
1. Xac dinh xem c6ng trinh c6 thudc pham vi tinh toan phan dong cia tai trong gié va phai
kiém tra mét 6n dinh khi dong.
= Thanh phan dong cua tai trong gid duoc ké dén khi tinh todn cic cong trinh thap,
try, ong khéi, cot dién, thiét bi dang cot, hanh lang bang tai, cac gian gia 10
thién... cac nha nhiéu ting cao hon 40m, cic khung ngang nha cong nghiép mot
téng ¢4 d0 cao trén 36m va ti sb do cao trén nhip 16n hon 1,5.
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= Ddi voi cac cong trinh cao va két cdu mém (6ng khoi, tru, thap...) con phai tién

hanh kiém tra mat 6n dinh khi dong.
2. Thiét lap so do tinh todn dong luc.

» So d6 tinh toan duogc chon 1a mot thanh congxon co hiru han diém tap trung khdi
lugng.

= Chia cong trinh thanh n phan sao cho mdi phan c6 do cing va ap luc gié 1én bé
mat cong trinh ¢6 thé coi nhu khong doi.

= Vi tri cac diém tap trung khdi lugng dat tvong tng vai cao trinh trong tim ciia
cac két cau truyén tai trong ngang cia cong trinh hodc trong tm ctia cac két cu,
céc thiét bi cb dinh, cac vat liéu chira thudng xuyén.

= Gia tri khéi lugng tap trung & cic mirc trong so dd tinh toan bang tong gia tri
khdi luong cac cac két cau chiu luc, két ciu bao che, trang tri, khdi lugng cua cac
thiét bi c6 dinh, cac vat lidu chtra va cac khdi luong khac. Khi ké dén cac khdi
luong chét tam thoi 1én cong trinh trong viée tinh toan dong luc tai trong gid can
dua vao hé sb chiét giam khdi lugng

H¢ s0 chiét giam ddi véi mot s6 dang khoi hrong chat tam thoi trén cong trinh

Dang khdi lwong Hé s6 chiét giam khoi hrong

Bui chat d6ng trén mai 0,5
Céac vat liéu chtra chat trong kho, silo, bunke, bé chira 1,0
Nguoi, dd dac trén san tinh Thu vién va cac nha chira 0,8
tuong dwong phan bd déu hang, chtra ho so

Céc cong trinh dan dung khac 0,5
Cau truc va cau treo cac vat C6 moc cung 0,3
nang C6 mbéc mém 0,0

» PO clng cla thanh congxon 1dy bang do cing twong duong cua cong trinh. CO
thé tinh toan d6 ctng twong duong ciia cong trinh trén co sd tinh toan sao cho su
chuyén dich ¢ dinh cong trinh thuc va dinh congxon 1a bang nhau khi cing chiu
mot luc ngang tac dung tai dinh.

3. Xac dinh gia tri tiéu chudn thanh phén tinh cta ap luc gid 1én cac phan cia cong trinh.
4. Xac dinh gia tri tiéu chuan thanh phin dong cua tai trong gi6 tac dung 1én cac phan tinh
toan ctia cong trinh, khi chi ké dén anh hudng cta xung van tdc gio.

»  X4c dinh hé s ap luc dong

¢ +hé sb ap luc cua tai trong gié ¢ do cao z dugce 1ay theo bang sau :

Chiéu cao Z (m) Heé s6 dong luc £d6i voi cac dang dia hinh
<5 0,318 0,517 0,754
10 0,303 0,486 0,684
20 0,289 0,457 0,621
40 0,275 0,429 0,563
60 0,267 0,414 0,532
80 0,262 0,403 0,511
100 0,258 0,395 0,496
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150 0,251 0,381 0,468
200 0,246 0,371 0,450
250 0,242 0,364 0,436
300 0,239 0,358 0,425
350 0,236 0,353 0,416
> 480 0,231 0,343 0,398

= Xéc dinh hé s6 tuong quan khong gian
Heé sb twong quan khong gian v, khi xét dén twong quan xung vén tdc gi6 theo chidu cao va bé

rong don gid, phu thudc vao p va y

Hé s6 v, khi y bang (m)
p(m)
5 10 20 40 80 160 350
0,1 0,95 0,92 0,88 0,83 0,76 0,67 0,56
5 0,89 0,87 0,84 0,80 0,73 0,65 0,54
10 0,85 0,84 0,81 0,77 0,71 0,64 0,53
20 0,80 0,78 0,76 0,73 0,68 0,61 0,51
40 0,72 0,72 0,70 0,67 0,63 0,57 0,48
80 0,63 0,63 0,61 0,59 0,56 0,51 0,44
160 0,53 0,53 0,52 0,50 0,47 0,44 0,38
Céac thamsd p va g
Mat phing toa d6 co ban song P X
song v4i bé mit tinh toan
Z0X D H
Zoy 0,4L H
X0y D L

Chii thich : doi véi cong trinh c6 bé mdt don gié khéng phdi la hinh chi nhdt thi H ldy bang
chiéu cao ciia cong trinh con D va L ldy bang kich thurde tirong vmg tai trong tdm hinh chiéu
ctia bé mdt dén gid 1én cdc mdt phdng thing diing, vuéng géc véi phirong luong gio.
=  Gi4 trj tiéu chuan phan dong cia tai trong gio :

D6i v6i cong trinh va cac bo phan két ciu c6 tan sd dao dong riéng co ban £, > 7, dugc xac
dinh theo cong thurc :
W,=W,&;v

W, . gia tri tiéu chuan phén tinh cua tai trong gidé & d6 cao tinh toan.

¢, - hé ) ap luc cua tai trong gi6 & do cao z dugc xac dinh nhu trén.

v : hé sb twong quan khong gian ap luc dong cua tai trong gié ing véi cac dang dao dong
khéc nhau cua cong trinh.

ThS. Pham Phit Anh Huy http://www.ebook.edu.vn 31




Chuong 3 : Tai trong va tac dong

Gia tri gio1 han cia tan s6 dao dong riéng f|.

Vung ép luc giod fi (H2)
) 0=03 0=0,15
I 1,1 34
I 1,3 4,1
III 1,6 5,0
v 1,7 5,6
\% 1,9 5,9

5. Xéc dinh gia tri tiéu chuan va gia tri tinh toan ctia thanh phan dong tai trong gio 1én cac
phan tinh todn cua cong trinh.
» X4c dinh tan sb dao dong va dang dao dong.
e Xac dinh tan s dao dong thir nhat f,(Hz) ctia cong trinh.
e So sanh f; voi fi.
Néu 7, > 7, thi gia tri tiéu chudn thanh phan dong cua tai trong gi6 dugc
xé4c dinh theo biéu thire trén.
Néu f, < f, thi gi4 trj tiéu chuan thanh phan dong cua tai trong gi6 dugc
xac dinh :
Céc cong trinh hodc bd phan két ciu co tan sé dao dong riéng co ban tht s
thoa man bat dang thiic : £, < f, <

", thi can tinh toan thanh phan dong cua tai trong gi6 véi s
dang dao dong dau tién.. Gia tri tiéu chudn thanh phan dong cua tai trong gi6 tic dung 1én phan
tht j img v6i dang dao dong thur i dugc xac dinh theo cong thuc :
Woiin =M ;i3
M;: khéi lugng tap trung ctia phan cong trinh thir j.
& 2 hé s6 dong luc tmg voi1 dang dao dong thur 1, khong thtr nguyén, phu thudc vao

thong s6 &, va do giang 16ga & cta dao dong.

VYW,

“ 7940,

7 : hé sb @6 tin cdy cla tai trong giod, véi cong trinh ¢ thoi gian sir dung gia dinh 1a 50
nam thi y =1,2, v6i thoi gian st dung khéc thi ¢6 thé tra tiéu chuan.

W, : ap luc gid tiéu chuan.

7, : tan s6 dao dong riéng thw i (Hz).
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g
3
| —
/i///
2 = —
//
L
1
1
0 €
0,05 0,10 0,15 0,20

Ghi chii : - Puong cong 1 doi véi cong trinh bé tong cot thép gach da ké ca cdc cong trinh
bang khung thép cé két cau bao che (5 =0,3).
- Puong cong 2 dimg cho cdc cong trinh thdp, tru thép , cdc thiét bi dang cét
bang bé tong cot thép (5 =0,2).
yji : dich chuyén ngang ti dbi cua trong tim phan cong trinh thr j Gng v6i dang dao
dong riéng thur i, khong thur nguyén.
w, : hé sé duoc xac dinh bang cach chia cong trinh thanh n phan, trong pham vi mdi

phan tai trong gié khong d6i

Zyﬁ-Wp,-
v, = j,:,1

Wy : gia tri tiéu chuan thanh phan dong cua tai trong gié tac dung 1én phan th j ciia cong
trinh ing vi1 cac dang dao dong khac nhau khi chi ké dén anh hudng cua xung vén toc gio, cod
thr nguyén 1a luc, xac dinh theo cong thuec :

Wy =W,&.S;v

W,,¢ ;. dugce xac dinh nhu trén.

v : dugc xdc dinh nhu trén, khi tinh todn véi dang dao dong thur nhét léy v=v, ddi voi cac
dang dao dong con lai léy v=1.

S; : dién tich don gi6 cua phan j cia cong trinh (m?).

Nha c6 mat bang doi xung, ¢ f, < f,, thu anh hudéng cta dang dao dong thir nhat dén gia
tri thanh phan dong cua tai trong gi6 1a cha yéu. Khi d6 c6 thé xac dinh gia tri tiéu chuan thanh
phan dong cua tai trong gid theo cong thuc :

Won=M,;5,.y,

Wi : luc, €6 don vi tinh todn phu hop v6i don vi tinh todn ctia Wy khi tinh hé sb v, .

M;, &y, . dugce xac dinh gidng nhu trén nhung véi i=/ .

y, :dich chuyén ngang ti dbi cta trong tim phén thir j ing v6i dang dao dong riéng thir

nhat. Cho phép liy Vi bang dich chuyén do tai trong ngang phan bd déu dit tinh gay ra.
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Dbi véi nha nhidu ting c6 mat bang ddi ximg, d6 cung, khdi luong va bé rong mit don gio
khong d6i theo chiéu cao, c6 f, < f, cho phép xéac dinh gié tri tiéu chuan thanh phan dong cta
ap luc gid ¢ do cao z theo cong thuc :

z
sz = 1,4E§WPH

We, : ap luc, ¢6 don vi tinh toan phu hop voi don vi tinh toan cia Wy,

& :hé sd dong luc g véi dang dao dong co ban cua cong trinh.

Wi : gid tri tiéu chuan thanh phan dong cua ap luc gié ¢ do cao H cta dinh cong trinh, x4c
dinh theo cong thuc...

béi véi cong trinh hodc cac b phan cua két cAu ma so dd tinh toan co dang mot bac ty do
va co f, < f,, gia tri tiéu chuan thanh phan dong cta ap luc gié duge xac dinh theo cong thirc :
w,=wJcsslv

W W : gia tri tiéu chuan thanh phan dong va thanh phan tinh cua ap luc gié ung véi do cao

fis
tinh toan co thir nguyén la lyc/dién tich.

¢ :hé s6 ap luc dong cua tai trong gid, khong thir nguyén.

&,v : hé sb dong luc va hé sé wong quan khong gian 4p luc dong ing v6i dang dao dong co
ban, khong thur nguyén.
= Gi4 trj tinh todn thanh phan dong cua tai trong gid hodc ap luc gié duoc xac dinh

theo cong thuec :

w"=wuy.

W : gia tri tiéu chuan cua ap luc gié

y +hé sb do tin cay ddi voi tai trong giod, y =1,2.

B : hé sb diéu chinh tai trong gi6 theo thoi gian st dung gia dinh ctia cong trinh

Thoi gian st dung gia dinh 5 10 20 30 40 50

Hé s6 diéu chinh tai trong gio f 0,61 | 0,72 | 0,83 | 091 | 0,96 1

6. Tb hop nodi luc va chuyén vi cta cong trinh do thanh phan tinh va phan dong cua tai
trong gio gay ra :

X=X"+ /zsl()(ﬁ)2

X' : moémen udn (xoén), luc cat, luc doc hoac chuyén vi do thanh ph?ln tinh cuda tai trong
gi6 gay ra.

X¢ : moémen udn (xoz‘in), luc cét, luc doc hodc chuyén vi do thanh phﬁn dong cua tai trong
gi6 gy ra khi dao dong ¢ dang thir i.

s:sd dang dao dong tinh toan.
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3.2.2. Mt s6 van dé vé gio, bio

a. Su tao thanh gié

- Bé mat trai dét tiép nhan sy chiéu sang cia anh ning mat troi khong déu s& c6 nhiét do
khong déu. Su chénh 1éch vé nhiét gdy nén sy chénh I¢ch vé ap. O noi ¢ nhiét do cao khong
khi néng 1én bi khong khi lanh hon & xung quanh don vao day 1én cao tao nén dong thing.
Khong khi ving xung quanh di chuyén theo chiéu nam ngang thay thé luong khong khi bay 1én
goi 12 gié ngang. Trong tu nhién khong khi chuyén dong theo ca phuong ngang va phuong
dang.

- Gi6 duoc dic trung boi hudng va véan tée. Chiéu di chuyén cua dong khi tao nén hudng
gi6 va dugc goi theo tén noi xudt phat. C6 16 hudng gié : Pong, Tdy, Nam, Bic, Dong nam,
Pong Bic, Tay Béc, Ty Nam, Bic - Pong Bic, bic — Tay Bic, Nam — Ty Nam, Nam — Pong
Nam, Pong — Dong Bic, Dong — Pong Nam, Tay — Tay Béc, Tay — Tay Nam.

- Van tc gi6 1a téc d6 di chuyén cia dong khi qua mot diém nhat dinh. C6 thé phan cap gid
thanh 12 cap nhu sau :

v/ Cép 0 : gi6 lang, khoi 1én thang (v <0,5m/s).

v/ Cép 1 : gi6 rat nhe, 1am khéi hoi lay dong (v=0,5+1,5m/s).

4 Cép 2 : gi6 nhe, cdy rung nhe nhe, 14 cdy xao xac, da mdt cam théy hoi gié théi
(v=2-3m/s).

v Cép 3 : gi6 nho, yéu, canh cdy rung dong, co bay nhe(v =3,5—-5m/s).

v Cép 4 : gi6 vira, bui va gidy bi gi6 thdi bay (v=5,5-8m/s).

v/ Cép 5 : gi6 kha manh, cay nho du dua, mat hd gon séng (v=8,5-10,5m/s).

v/ Cép 6 : gi6 manh, canh cay 16n lung lay, mat hd c6 song to, dudong day dién kéu “vu
vu” (v=11-13,5m/s).

v Cép 7 : gi6 kha 16n, cdy to rung chuyén, di nguoc gié kho khan (v=14-16,5m/s).

v Cép 8 : gi6 16n, canh cay nho bi giy, khong thé di nguoc gié (v=17-20m/s).

4 Cép 9:gid rat 16n, mai ngai bi 1at, nha ctra xi€u veo va hu hai (v =20,5-23,5m/s).

v Cép 10 : gi6 bio, cdy to bi bat ré, nha cira bi d6 (v=24—-27,5m/s).

v/ Cép 11 : gi6 bio 16n, nha cira va cdy to d6 nhiéu (v =28-32,5m/s).

v/ Cap 12 : biio 16n, c6 strc pha hoai 16m (v =32m/s).

b. Khai niém vé bio nhiét doi

Béo (typhoon) la tén goi chung nhitng xody thudn nhiét déi (XTINP) trén Tdy béc Thdi Binh
Duong khi toc dé gio cuc dai (Vmax) & gan tam duy tri lién tuc tir 64 hai ly (gié cap 12 ¢ ta)
tré 1én (hai Iy: knot - kt, bang 1,853 km/h).

Gi6 cuee dai duy tri lién tuc (hay on dinh) dwoc quy dinh khdc nhau nhw : t6 chire Khi twong
Thé giGi (WMO) lay thoi gian duy tri lién tuc trong 10 phit, Co quan thoi tiét Hoa ky ldy 1
phiit (nhung riéng Trung tam dir bdo dai dwong - Ocean Prediction Center lai lay 10 phiit),
Khu vuee Chdu A Théi Binh Dwong, trong dé c6 Viét Nam, lay 2 phit, Phong Khi twong Uc lay
toc dg gio giGt manh nhat chiv khéng ldy gié cuc dai duy tri lién tuc. Qua nhiéu héi nghi cdc
chuyén gia WMO da dé xudt xdc dinh céc hé sé chuyén doi vao 2004. Cdc tdc gia My cho biét
rang do sw khdc nhau vé thoi gian ldy trung binh ma cwong do bdo béo ciia cdc mede khdc
thdp hon ciia My 12%. Quy ché bdo bdo ciia Viét Nam dimg thudt ngir "gié manh nhat" (tirc
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gié cue dai) va "co thé ¢é gio giat", ma khong dimg thudt ngit "duy tri lién tuc" (sustained),
nén phai hiéu do 1o gié manh nhat dwoc quan trdc theo quy pham quan trdc bé mdt.

Béo va dp thdp nhiét d6i la mot xody thudn nhiét déi (XTND) ¢6 gié manh nhat vimg gan
tdm manh cdp 6 tré lén (tike la trén 39km/h). Trong nghiép vu di bdo nguwoi ta phan biét: Khi
gié manh nhat vimg gan tam XTND manh cap 6 — 7 (Tike 1o 10,8 — 17,2m/s) dwoc goi la dp
thdp nhiét déi (ATND); Khi gié manh nhdt vimg gan tdm XTND manh tir cap 8 tré 1én (Tike la
trén 17,2m/s) dwoc goi la bdo.

Xody thudn nhiét déi (XTND) la mot hé thong khi dp thap & vimg nhiét déi. Ap sudt khi
quyén (khi ap) trong XTND thdp hon rdt nhiéu so véi xung quanh. Vimg cé khi dp nhé nhat
dwege goi la vimg trung tam. O Bdc Bdan cau XTNP cé hoan lwu gié xody vao tam theo hudng
nguoc chiéu kim dong ho, nguwoc lai ¢ Nam Bdan Cau gié xody vao tim XTNP theo
huéng thudn chiéu kim dong ho.

Uy ban bdo Khu viee Chéu A-Thdi Binh Diwcong chia XTND ra 5 giai doan theo Vmax :

v’ Vimng dp thap (low pressure area - L) : ¢6 vimg dp thap trén ban do khi dp bé mdt,
nhung vi tri trung tém khong thé xdc dinh dwoc.
v’ p thép nhiét déi, viét tdit 1o ATND (tropical depression -TD): vi tri trung tam cé thé
xdc dinh dwoc, nhung Vmax <34 kt.
v’ Bdo t6 nhiét déi (Tropical storm - TS): Vmax >= 34-47 kt.
Béio t6 nhiét déi manh (severe TS-STS): Vmax >= 48-63 kt.
v’ Béo (Typhoon -TY): Vmax >= 64 kt. Cé con bdo qud manh nguoi ta goi la "siéu

<

bdo" (supertyphoon).

O ta, "Quy ché bdo bdo, li" ding cdp gié Bé-pho dé dw bdo Vmax va kém theo cdp
gié gidt, quy dinh twong tw nhw trén cho Bién Pong, trir viing dp thdp, gom :

v’ Ap thép nhiét déi (ATND) : c6 Vimax cdp 6-7 (39-61km/h), cé thé (c6 lic) cé gié gidt

cdp 8-9.

v’ Bdo thuong : ¢ Vmax cdp 8-9 (62-88km/h), cé thé (cé lic) cé gié gidt trén cdp 10-

11.

v’ Bdo manh: ¢6 Vmax cdp 10-11 (89-117km/h), c6 thé (c6 hic) cé gié gidt trén cdp 12

hodic trén cdp 12.

v’ Bdo rdt manh : ¢6 Vmax cdp 12 tré lén (>= 118km/h).

Bdo la hién tuwong ddc biét nguy hiém, gdy ra gié rat manh, cé thé danh dim tau
thuyén, lam do nha cira, mwea rat 1om, gdy lii lut nghiém trong, cé khi tré thanh tham
hoa.

O nuée ta miia bao hang ndm vao thang 6 - 11, nhiéu nhdt véo thang 7 - 10. Theo sé
liéu lich su thi chua thd'y béo dé bo véo nude ta vao thang 2.

T 6', lé'c, voi ré‘ng

T6 1a hién twong gié tang toc dot ngdt, huwdng ciing thay doi bat chot, nhiét do khong
khi giam manh, am do ting nhanh thirong kém theo déng, mua rao hodc mua dd.

Déi khi ¢6 nhitng dam may ky la bong xudt hién. Chdn mdy t6i tham, bé ngodi toi ta, mdy
bay rat thép va hinh thay déi mau. D6 la nhitng ddm mdy bdo truée gié manh dot ngét, thuong
1o Té. Té xay ra khi khéng khi lanh tran vao ving néng va ndng khéng khi néng lén dot ngét.
T6 thirong xdy ra trong mot thoi gian ngdn chirng vai phit. Vimg Té la mét dai dai va hep
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chuyén dich véi toc do kha 1om, t6i cap 10. To rat nguy hiém va xdy ra dot ngét chua dw dodn
trudc dwoc.

Léc la nhitng xody trong do gié trong hoan luu nhé c& hang chuc, hang tram mét. Loc xody
1o nhitng xody nhé cuén 1én, ¢6 truc thang dirng, thuong xdy ra khi khi quyén cé si nhiéu loan
va vé co ban 1o khéng thé dy bdo dwoce. Nguyén nhén sinh gié loc 1o nhitng dong khi néng boc
lén cao mét cdch manh mé. Trong nhitng ngay hé néng myec, mdt dat bi dot nong khong déu
nhau, mgt khoang nao do hd}? thu nhiét thugn loi sé nong hon, tao ra vung khi ap giam va tao
ra dong thang. Khong khi lanh hon ¢ chung quanh tran dén tao hién twong gié xody, tuwong tw
nhie trong con bdo. Toc do gié cua loc ting manh dot ngét trong mot thoi gian ro rét.

Hai hién tiwong 16, loc thwong xdy ra nhanh, khong lan réng. Vé dinh nghia chuyén nganh
thi ddy la hai hién twong khdc nhau, nhung khi thu thdp so liéu tir nhiéu nguon khdc nhau thi
hai hién twong nay thuong dwoc thong ké dan xen lan Ién. Do vdy hai hién tiwong nay tam ghép
thanh mot hién tuong (to”' lo”'c).

O Viét Nam s6 lidu théng ké vé voi r5ng rat it, do vay co so dir ligu va ban do vé hién tuong
nay chuwa dwoc xdy dung. Voi rong la hién twong gié xody rat manh, pham vi dwong kinh rat
nhé, hit tir bé mdt dat 1én ddm mdy vil tich, tao thanh hinh nhw cdi phéu di déng, trong giong
nhie cdi voi, nhung tir trén bau troi tho xudng nén dan ta "toén kinh" goi la "voi rong" (ma
khéng goi 1 voi voi ching han), chi thuc té khong cé con rong nao ca. Trén dwong di chuyén
né co thé cuon theo (réi ném xuéng & mét khodang cdch sau dé) hodc phd huy moi thit, ké ca
nhitng nha gach xdy khong kién c¢d, nén né ciing la hién tiwong khi tuwong déic biét nguy hiém.
Nhin tir xa voi rong cé thé c¢6 mau den hodc trdng, tuy thudc nhitng thir ma né cuon theo. Voi
rong xudt hién ¢ trén dai dwong thuong hit nuwéc bién lén cao tao thanh cdc cdy nuéce
(waterspouts). Rat thii vi la khdng phai chi ¢6 dan ta "ton kinh" goi né la voi rong ma cd &
Trung quoc nguwoi ta cing goi la voi rong (Gm Hdn-Viét 1a "luc long quyén"). Con tiéng Anh
thudt ngiv do 1 "Tornado" ¢é nguon goc tir tiéng Tdy Ban Nha hay Bé Pao Nha, déu cé nghia
la "quay" hay "xoady" (gio xoay).

Khiing khiép hon Té 1a Voi rong. Mot dam mdy den kit dang tréi rat thap, chot tir chén mady
thoi ra chiéc voi den khéng 16 tir tir ha xuéng mdit dat. Bui, cat, dd bi cuén 1én néi véi voi may,
uén éo, rit 1én nhirng tiéng ghé ron. D6 la Voi rong. Voi rong la mét xody khi nhé nhung cuc
manh. Khi mot khoi khéng khi néng, am di chuyén & dwéi mét khoi khong khi lanh khé thi ¢é
kha nang lam xudt hién nhitng xody khi. Néu xody khi nay cé dp sudt trung tdm rdt thap nghia
la vét chdt trong tam xody rat lodng thi khéng khi néng, am & phia dwdi bi hit 1én tao thanh
mét cdi voi chuyén dong xody rat ménh liét. D6 la nguyén nhén phat sinh voi rong. Voi rong
nuot chirng nhitng vdt né gdp trén dwong di, cuon ching 1én cao, mang di xa roi ném tra lai
mdt dat & rdi rdc cdc noi. Voi rong la mét luong gié xody c6 sikc phd hoai manh liét. Toéc dé
gi6 trong voi rong con Iém hon gié bdo, cé khi t6i hang trdam mét trong mot gidy. Voi rong phdt
trién tir mét con dong, thuong tiv 6 dong rat manh hay siéu manh, nén ¢ ddau c6 dong div déi la
& db c6 thé c6 voi rong, song ciing may 1a né rat hiém. Ciing cé khi né sinh ra tir mét dai gié
gidt manh (dwoc goi nhitng dwong 16) hay tir mot con bdo. Nguwoi ta cho rang khi khong khi ¢
[op bén trén lanh de lén 16p khong khi nong o phia duoi, khong khi nong sé bi cudong burc
chuyén dong lén rdt manh, thé nhung khi voi rong xdy ra trén mdt mede thi thwong lai khong
thdy doi hueu va ciing khéng thay sw khdc biét nhiét dé giita cdc I6p. Vi vdy nguyén nhdn voi
réng con nguwoi van chua hoan toan hiéu dwoc hét.
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O nude ta, voi rong va 1o thuong xudt hién vac cdc thang mia hé. Nam nao ciing xdy ra
hién twong nay, song c6 ndm nhiéu, nam it. O Bic B voi rong, t6 khong nhing xdy ra trong
cdc thang mita hé, ma ddc biét thuong hay xdy ra vao cdc giai doan chuyén tiép tir dong sang
hé (thdng 4, thang 5), méi khi cé mét dot khéng khi lanh anh hong t6i. O Nam B sé lan xdy
ra voi rong it hon ¢ Bdc Bé va Trung Bo.

3.3. Taitrong dong dat
3.3.1. Cau tao qua dat

Qua dat gan gidng nhu mét qua cau véi duong kinh 12.740km & ving xich dao va 12.00km
& vung cuc. Qua dit chia duoc 3 phan : vo (thach quyén), 40 va nhan

Phan v6 c6 bé day khoang 25km dén 40km dudi cac chau luc va khoang Skm dudi cac dai
duong. Vo trai dat dugc tao thanh tir nhiéu 16p : 16p ngoai ciing dugc cau tao chu yéu tir da
tram tich, c6 bé day tir khong dén vai km. Lop tiép theo dugc cdu tao tir d4 granit c6 do sdu
dén 10km. Tiép theo 13 16p d4 bazan va siéu bazan c6 bé day khoang 40-50km

Phén 40 ctia qua dat co bé day khoang 2.850km va duoc chia thanh phan 4o trén va 4o dudi.
Phén 4o trén c6 bé day khoang 650km, vét chit ¢ phan ndy & trong trang thai ban 10ng, chay
déo.

Phan nhan (16i qua dat) c6 ban kinh khoang 3.500km.

3.3.2. Dong dat
Dong dat 1a hién tuong dao dong rit manh nén dat xdy ra khi mot ngué)n nang lugng 16n
dugc giai phong trong thoi gian rat ngin do su nirt ran dot ngdt trong phan vo hodc phan 4o
trén ctia qua dat.
Dé nghién ciru vé dong dit ta ¢ cac dinh nghia sau :
v' Chén tiéu : trung tdm cua cac chuyén dong dia chin, néi pha sinh ra nang lugng vé mat
ly thuyét.
v' Chan tdm : hinh chiéu cta chin tiéu 1én bé mat qua dat.
v' D0 sdu chén tiéu (H) : khoang cach tir chin tiéu dén chan tam.
v" Tiéu cu (hoic khoang cach chin tiéu hodc tdm cyu hoic khoang céach chin tam) : la
khoang cach tir chan tiéu va chan tim dén diém quan tric.
Pong dit c6 thé phan thanh cac loai sau phu thudc vao do sau chan tiéu (H) :
v’ DPong dat nong : H < 70km.
v' DPong dat trung binh : H =70 +300km.
v' Dong dat sau : H >300km .

3.3.3. Ngudn gbc dong dit
a. Dong dit c6 ngudn gdc tir hoat dong kién tao
b. Dong dit c6 ngudn gdc tir cac hoat dong dut gay.
c. Dong dat phat sinh tir cac ngudn gdc khac.

3.3.4. Danh gia strc manh ciia dong dat
Do 16n cua tran dong dat duge danh gid qua : thang cuong do dong dat va thang do 16n
dong dat.
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a. Thang cwong do dong dat
% Thang cudng d6 dong dat Mercalli sira d6i (MM)

Cuong do MG ti thc dong dong dét Gia toc cye dai gan
I dung cua nén dat (g)
| Con nguoi khong cam nhan duogc, chi co cac dia chan <0,003
ké méi ghi nhan duoc.
II Mot s6 it ngudi séng & cac tang trén clia nha cam nhan
duoc hoat dong dia chin. Céc vt treo ¢6 thé dao dong.
111 Mot s6 nguoi cam nhan dugc hoat dong dia chén. 0,003+0,007
v Tat ca moi ngudi trong nha cam nhén duoc hoat dong 0,007 +0,015
dia chan. Ngudi ngu thirc gidc, 6td dang d6 bi dich
chuyén manh
A% Tat ca moi ngudi cam nhan dugc hoat dong dia chan. 0,015+0,03
b6 dac giuong ngu bi lic, d6 st bi vd, tran thac cao nirt
VI Pa s6 ngudi hoang so chay ra khoi nha, chudng kéu, 0,03+0,07
con lic dong hd bi dimg.Tran thach cao roi xudng, nha
bi hu hong nhe.
VIl Tat ca moi ngudi chay ra khdi nha, nha bi hu hong phu 0,07+0,15
thudc vao chét luong xay dung.
VIII Céc twong ngan bi nut, khung tugng thap chudng bi do. 0,15+0,3
Cac vét nat xudt hién & nén dat doc hodc 4m uét, da
trén ndi roi xubng.
IX Nha bi dich chuyén khoi méng, bi niit, nghiéng, da sb 0,3+0,7
khong str dung dugc, nén dat bi nit ra, cac dudng 6ng
ngam bi v
X Nén dt bj truot, dudng ray bi udn cong, cic cong trinh 0,7+1,5
bflng khdi xay bi dd, mat dit mo ra
XI Cau bi sap, cac cong trinh mai xdy khong bi d6 nhung 1,5+3
bi hu héng ndng
XII Cac cong trinh do con nguoi tao ra bi pha huy hoan 3+7
toan, dia hinh bi thay d6i, cac dit gy dugc tao ra, cac
song nho bi d6i dong.
% Thang cudng d6 dong dat IMA
Cuong do M5 ta tac dong dong dat
Iiva
0] Khéng cam nhan dugc : con ngudi khong cdm nhan dugc nhung dia chan ké
ghi duogc.
I Nhe : nhitng ngudi nam nghi hodc hitng ngudi dic biét nhay cam voi dong dat
cam nhan duoc.
II Yéu : da so nguoi cam nhéan dugc, cac ¢4 ra vao va cac cua truot kéu lach cach
I Tuong doi manh : cic ngdi nha mot ting va nhiéu ting bi rung, cic cira ra vao
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va dap manh, dén chum céc vat treo khac bi chao lac, chat long chua trong binh
chuyén dong.

v Manh : cac ng6i nha mot t4an va nhiéu tf?mg bi lic manh, cac vat khong on dinh
bi 1at, cac chat 1ong bi ban ra khoi binh chira.

A% RAt manh : céac tuong b?mg thach cao bi nuit, cira mai bi 1at, 6ng khoi béng gach
va cac kho hang x4y bang vat liéu dia phuong bi hu hai.

VI Tham hoa : khoang dudi 30% ngdi nha bi do nat, nhiéu noi bi 1¢ dat, dé hu
hong, mat d4t bi nut.

VII Tan pha : trén 30% ngdi nha bi d6 nat

0
A X4

Thang cudng do dong dat MSK-64

7

CAﬁp Cuong do dong Hau qu?i técAd(f)ng‘d(fmgAdét
dong £ R . Lén cong trinh xay , et
X dat Lén con nguoi Lén moi truong
dat dung
I Khong dangké | Khéng cam  nhan
duoc
II R4t nhe Cam nhan nhe
M1 Nhe Chu yéu nhitng ngudi
dang nghi ngoi moi
cam nhan duoc
v Hoi manh Nhimng ngudi trong | Kinh cira s6 bi rung
nha cam nhan duoc
\" Tuong d6i manh | Nhitng ngudi trong | Cac do vat treo dung
nha cam nhan duoc, | dua, cac birc tranh trén
ngudi dang ngu thic | tuong bi dich chuyén
day
VI | Manh Nhiéu ngudi hoang | K&t cau bj hu hong | Mot vai vét nut
SO. nhe, xuét hién cac vét | nho trén nén dit
nit nho ¢ 16p trat. udt.
VII | Rat manh Nhiéu ngudi chay ra | Hu hong 16n & két cau, | Pat ¢ cac suon
khoi nha xudt hién vét nit & | déc bi truot.
tuong va ong khoi
VIII | Thiét hai Tat ca moi ngudi | Nha bi hu hai, xuit | Muc nudc giéng
hoang s¢ hién cac vét nut 16n | bi thay doi,
trong khéi x4y, tuong | dwong dip bi
chdn mai va dau hoi bi | truot.
do.
IX | Thiét hai lén So hii Nha bi hu hong & dién | Nén dat bi nut, bi
rong, tudng va mai bi | truot.
do
X Cuc ky thiét hai | So hi bao trim Nha bi hu hong toan | Nén dat bi nut, bi

b0, nhiéu nha bi do.

truot.
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XI Huy diét So hai bao trum Cac cong trinh xay
dung bi hu hong
nghiém trong.

XII | Huy diét toan bd | So hii bao trum Nha va cdc cong trinh | BE mat dat bi

xday dung khac bi d6 | thay d6i, nhicu
hoan toan. gieng nudc moi
xuat hién.

b. Thang d6 16n dong dat
% Thang Richter (duoc gido su dia-vat ly & Vién cong nghé Califonia My dé xuét vao
nam 1935) : d6 16n M cua tran dong déat 1a logarit thap phan cua bién do cuc dai A do
béng um dugce ghi lai tai mot diém cach chan tam 100km béng mot dia chan ké xoin
do H.0.Wood va J.Anderson thiét ké (c6 chu ky dao dong tu nhién 0,8s, h¢ sb can t6i
han 80%, hé sb khuéch dai tinh céac song 2.800)
M =log A4
% Céc thang d6 16n dong dat khac :
<+ Thang d¢ 16n song mat (M)
+ Thang d6 16n cta séng khéi (my)
+ Thang d6 16n mémen dong dat (M)
c. Ban dd phin ving dong dat cia Viét Nam
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BAN PO PHAN VUNG GIA TOC NEN LANH THO VIET NAM
Chu ky lap lai 500 nam, nén A
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3.3.5. Cac phwong phap xac dinh tac dong dong dit va tinh toan két ciu chiu tac dong
dong dat
a. Quan diém trong thiét ké khang chin

- Su lam viéc cua cong trinh xdy dung trong thoi gian xay ra dong dat phu thudc vao 2 yéu
t6 :

v' Cudng do dong dat hoic do 16n dong dat.
v Chét luong cong trinh.

- Chét lugng cong trinh 1a yéu té ¢6 d¢ tin cdy twong dbi cao vi né phu thudce vao nhidu yéu
t6 ¢ thé kiém soat duoc, con dong dét 1a mot yéu td ¢ do tin cay rat thép. Do d6 quan diém
thiét ké khang chén 1a chip nhan tinh khong chic chin cua dong dat dé tap trung vao viéc thiét
Kké cac cong trinh c6 d6 an toan chép nhén dugc. Céac cong trinh phai c6 do cing, do bén va do
déo thich hop nao d6 nham dam bao trong truong hop dong dat xdy ra tinh mang con nguoi
dugc bao vé€, cac hu hong dugc han ché va nhitng cong trinh quan trong c6 churc ndang bao vé
dan cu van c6 thé duy tri hoat dong.

Déng dét Tranh Pac tinh yéu‘ ciu cau cong
trinh
Yéu Hu hong phan kién tric Do cung
Trung binh Hu héng két cau chiu luc Do bén
Manh Sup d6 Do déo

b. Tac dong dong dat thiét ké
¢ Tinh luc ngang twong duwong
- Tac dong cua dong dat 1én cong trinh dwgec mod phong dudi dang cac tinh luc ngang c6
hiéu ing twong duwong ma khong truc tiép sir dung chuyén dong cua nén dat thé hién dudi dang
pho phan mg hoic gia toc d6 ghi dugc tir cac tran dong dat.
< Pho phan wng dan hoi
- Phé phan tmg dan hdi duoc thiét 1ap trén co sé cac ghi chin thyc.
- Phé phan tmg c6 do rii ro dong déu.
- Phd ning luong.
- Phé phan tmg khong dan hoi.
% Gia tc db
Gia toc dd thuc
Gia tc d6 mé phong

c¢. Cac phuong phap tinh toin két cu chiu tai trong dong dat
- Phuong phap tinh lyc ngang tuong duong.
- Phuong phép pho phan tng.
- Phuong phap phéan tich dang chinh.
- Phuong phép phan tich truc tiép phuong trinh chuyén dong.
- Phuong phép tinh toan tinh phi tuyén.

d. Luwa chon cac phwong phap tinh toan
% Luwa chon theo mirc d9 phirc tap ciia két ciu
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Loai két cau Phuong phap tinh toan

Céc két cau nho, don gian 1. Tinh lyc ngang twong duong
2. Ph6 phan tmg

Céc két cau 16n va phuc tap dan 3. Phéan tich dang chinh
4. Tinh phi tuyén

Céc két cau 16n, phirc tap 5. Tich phan truc tiép

6. Két ciu nén - dat phi tuyén

¢ Lua chon theo tinh déu dan cia cong trinh

Tinh déu dan Puoc phép don gian hoa
Trong mit bang Trén chiéu cao Mod hinh Phén tich dan hoi phi tuyén
Cé Co Phang Tinh lyc ngang tuwong duong
Co Khong Phing Dang dao dong
Khong Cé Khong gian | Tinh lyc ngang tuong duong
Khong Khong Khong gian | Dang dao dong

3.3.6. Biéu dién co ban ciia tic dong dong dat

a. Ciac cach bi¢u dién dong dat

Chuyén dong dong dat tai mot diém cho trude trén bé mat duoce biéu dién béng phé phan
g gia tdc dan hodi, duoc goi tit 1a phd phan ing dan hoi.

Dang ctia ph6 phan tng dan hoi duoc 14y nhu nhau d6i véi hai muc tic dong dong dat vai
yéu cau khong sup do (trang thai cuc han - tic dong dong dat thiét k&) va ddi voi yéu cau han
ché hu hong.

Tac dong dong dat theo phuong nim ngang dwoc md ta bang hai thanh phan vudng goc
dugc xem 1a doc 1ap va biéu dién bang ciing mot phd phan tng.

Ddi vé6i ba thanh pha“m cua tac dong dong dét, c6 thé chép nhan mot hodc nhiéu dang khac
nhau ctia phd phan Gng, phu thudc vao cac ving ngudn va do 16n dong dat phat sinh tir chiing.

& nhiing noi chiu anh huong dong dat phét sinh tir cac nguodn rat khac nhau, kha niang st
dung nhiéu hon mot dang phd phan tng phai duoc xem xét dé c6 thé thé hién dung tac dong
dong dat thiét ké. Trong nhimng truong hop nhu vay, thong thuong gia tri ctua ay cho ting loai
phd phéan g va timg tran dong dét s& khac nhau.

Dbi v6i cac cong trinh quan trong (y; >1) cin xét cac hiéu tng khuéch dai dia hinh.

C6 thé biéu dién chuyén dong dong dit theo ham cua thoi gian.

Ddi v6i mot sd loai cong trinh, co thé xét su bién thién cua chuyén dong nén dat trong
khong gian cling nhu theo thoi gian.

b. Pho phan irng dan héi theo phwong nim ngang
V6i cac thanh phan nam ngang cua tac dong dong dat, phd phan Gng dan hdi S.(T) duoc
xéac dinh bang cac cong thirc sau :

0<T<T,:S,(T)= ag.S.{1+Tl.(77.2,5—1)}

B
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T,<T<T.:5,(T)=a,S5n.2,5

T, <T<T, :Se(T):ag-S-n-2,5'{TTC}

T.T
T, 3T34s;SE(T)=ag-S-n-2,5{ 2 D}

TZ

S.(T)Phé phan tmg dan hoi ;

dg

Chu ky dao dong cta hé tuyén tinh mét bac tu do;

Gia tbc nén thiét ké trén nén loai A (ag = v1. agr);

Gi6i han dudi cua chu ky, tng v6i doan nim ngang cua phd phan tng gia toc;

Gidi han trén ctia chu ky, ing véi doan nim ngang cta phd phan tng gia tdc;

Gia tri xac dinh diém bét dau ctia phan phan ing dich chuyén khong d6i trong

phd phan ung;

Hé ) nén;

Hé s diéu chinh d6 can voi gia tri tham chiéu n = 1 d6i voi do can nhét 5%.
Sclag

2,587 |

Tg e iy 7
Dang ciia pho phan g dan héi.

Gia tri cia chu ky Ty, T¢ va Tp va ctia hé s6 nén S mo ta dang pho phan ting dan hoi phu
thudc vao loai nén dat, néu khong xét té1 dia chat tang sau.

Béng gia tri ciia cac tham so mo ti cac pho phan &ng dan hoi

Loai nén dat S Tg(s) Te(s) Tp(s)
A 1,0 0,15 0,4 2,0
B 1,2 0,15 0,5 2,0
C 1,15 0,20 0,6 2,0
D 1,35 0,20 0,8 2,0
E 1,4 0,15 0,5 2,0
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3
32
A

7 13) 4

Pho phan irng dan hdi cho cac loai nén dét tir A dén E (d6 can 5%).
Hé s6 diéu chinh do can n co thé xac dinh béng biéu thuc:
n= 10/(5+£)>0,55
£ty s6 can nhdt cua két cau, tinh bang phan tram.

Truong hop dic biét, khi ding ty sd can nhét khac 5% tra theo tidu chuin TCXDVN375-
2006.

Phé phan ng chuyén vi dan hoi Spe(T), nhan dugc bﬁng cach bién doi truc tiép phé phan
{mg gia téc dan hodi S(T) theo biéu thic sau:

S, (T) =5, (T)-{%}

Thong thudng, can ap dung biéu thiic trén cho cac chu ky dao dong khong vuot qué 4,0s.
Dbi véi cac két cau c6 chu ky dao dong 16n hon 4,0s c6 thé ding mot dinh nghia phé chuyén vi
dan hoi hoan chinh hon.

c. Pho phin g dan hdi theo phwong thing ding

Thanh phan thang dting cua tac dong dong dat phai duoc thé hién bang phd phan tng dan
hdi, Sve(T), duoc xac dinh bang cach sir dung cac biéu thuc :

0<T<T,:S,.T)=a, .[1 +Tl -(7.3,0 —1)}

B

T, <T<T,:S,(T)=a,n.30

T,<T<T,:S,(T)= avg.n.s,o.TT—C
T,<T<4s:S,(T)=a,n.30. TCT'ZTD
Bang Gia tri cAc tham s6 md ta pho phan tng dan hdi theo phwong thing ding
g /ag TB(S) TC(S) TD(S)
0,90 0,05 0,15 1,0

Chuyén vi nen thiéet ke
Trir phi c6 nghién ctru riéng dua trén thong tin san co, gia tri chuyén vi nén thiét ké d, ung
véi gia toc nén thiét ké co thé tinh bang bicu thuc sau:
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dy=0,025. a,. S. Tc .Tp
Pho thiét ké dung cho phén tich dan hoi
Kha niang khang chan cua hé két ciu trong mién tmg xir phi tuyén thudng cho phép thiét ké

két cdu véi cac luc dong dat bé hon so véi cac luc ing voi phan tng dan hoi tuyén tinh.

Dé tranh phai phan tich truc tiép cac két cdu khong dan hoi, ngudi ta ké dén kha nang tiéu
tan nang luong chu yéu thong qua tmg xir déo ctia cc cu kién ciia nd va/hodc cac co cau khac
bang cach phan tich dan hdi dua trén phd phan Gmg duoc chiét giam tir phd phan tng dan hoi, vi
thé phd nay duoc goi 1a ho thiét ké. Su chiét giam duoc thuc hién bang cach dua vao hé s ing xir
7 . ) A 2 1 Lz

H¢ s6 ung x1r q biéu thi mdt cach gan dung ty so gitta luc dong dat ma két cau s€ phai chiu
néu phan mg ctia n6 14 hoan toan dan hoi véi ty s can nhét 5% va luc dong dét c6 thé sir dung
khi thiét ké theo mo hinh phan tich dan hi thong thuong ma van tiép tuc bao dam cho két cau
maot phan tng thoéa méin cac yéu cau dat ra. Gia tri ciia hé sé ung xir q trong dé cé xét toi anh
huong cua ty s6 can nhdt khac 5% cua céc loai vat liéu va hé két ciu khac nhau tuy theo cép
déo két cau tuong tng duoc cho trong cac phan khac nhau cia tiéu chuan nay. Gia tri cta hé sd
g xir q ¢ thé khac nhau theo cac hudng nim ngang khac nhau cua két cdu, mic du sy phan
loai cAp déo két cau phai nhu nhau trong moi hudng.

Dbi voi cac thanh phan ndm ngang cua tac dong dong dat, pho thiét ké Sd(T) dugc xac dinh
bang cac biéu thuc sau:

0<T<T,:S,(T)= ag.S.B+T1(2’5 %H
B\ 94

TBSTSTC:SL,(T)zag.S.E
q

S4(T)phd thiét ké;
g : hé sb ung xu;
Céch xacdinhq: g=gq,.k,6>15
g, : gld tri co ban cua h¢ s6 lam viéc, phu thudc vao loai két chu sur dung va tinh déu dan
trén chiéu cao ctia cong trinh.
k,: hé s6 phan 4nh dang pha hoai thuong gap trong hé két cau co tuong chiu luc

Loai két cau DCM DCH

Hé khung, hé hon hop, hé
tuong ghép

H¢ tuong chiu lyc khong
ghep
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B : hé sb tng véi can dudi cua pho thiét ké theo phuwong nam ngang, p=0,2.

Dbi voi thanh phan thing dimg cua tac dong dong dat, phd thiét ké cho boi cac biéu thirc
nhu trén véi gia téc nén thiét ké ay, theo phuong thang dimg duogc thay bang gia tri ag; S 14y
bang 1,0.

Déi v6i thanh phan thing dung cua tac dong dong dit, hé sb tmg xir q ndi chung co thé lay
nho hon hoac béng 1,5 cho moi loai vat liéu va hé két cau.

Viéc 14y gia tri q 16n hon 1,5 theo phuong thang dimg can duogc 1y giai thong qua phan tich
phu hop.

Phé thiét ké duoc xac dinh nhu trén khong thich hop cho thiét ké cong trinh c¢6 hé cach
chén day hoic c6 hé tiéu tan nang luong.

d. Nhirng cich biéu dién khac ciia tac dong dong dat
Biéu dién theo lich sir thoi gian
Tong quat

Chuyén dong dong dét ciing co thé duoc biéu dién dudi dang gian d6 gia téc nén va cac dai
luong lién quan (van toc va chuyén vi).

Khi tinh toan két cdu theo mé hinh khong gian, chuyén dong dong dat phai bao gdm ba gian
dd gia toc tac dong dong thoi. Khong thé st dung dong thoi ciing mot gian dd gia tée cho ca
hai phuwong nim ngang. C6 thé thyc hién nhimng don gian hod phi hgp v&i nhitng phan c6 lién
quan cta tiéu chudn nay.

Tuy theo tinh chat ctia viéc 4p dung va thong tin thuc c6, viéc mo ta chuyén dong dong dat
c6 thé thyc hién bang cach sir dung cac gian d0 gia tdc nhan tao va cac gian dd gia toc ghi
dugc hodc cac gian d6 gia tdc md phong.

Gin db gia toc nhan tao

Céc gian do gia toc nhan tao phai thiét 1ap phi hop v6i phd phan tmg dan hoéi di cho trong
v6i ty s6 can nhét 5% ( E= 5%).

Khoang thoi gian kéo dai cta cac gian d6 gia téc phai pht hop v6i d6 manh va cac dic
trung c6 lién quan khac ciia hién tugng dong dat ding lam co so dé xac dinh ag.

Khi khong c¢6 dit liéu hién truong cu thé, khoang thoi gian kéo dai tdi thiéu T, cua phan
dirng trong cac gian do gia toc duogc 1y bang 10s.

B gian d6 gia toc nhan tao can tuan thii nhitg quy dinh sau day:

a) T4i thiéu can str dung ba gian do gia tdc;

b) Céc gia tri trung binh cta phd phan ung gia toc khi T=0 (dwoc tinh tir cac gian dd gia
tdc) khong nho hon gia tri ag.S cua dia diém dang xét.

¢) Trong mién chu ky tir 0,2T1 dén 2T1, trong d6 T1 1a chu ky co ban cua két cdu theo
phuong gian dd gia toc duoc ap dung, bat ky gia tri nao cua phd phan g dan hoi trung binh
g voi ty sd can 5% tinh duoc tir tit ca cac khoang thoi gian khong dugce nhé hon 90% gié tri
g v&i pho phan tng dan hoi co ty s6 can 5%.

Gian do gia toc ghi dwoc hodc gian d6 gia tdc md phong

C6 thé st dung gian do gia téc ghi duoc hodc gian d6 gia tdc thiét 1ap thong qua md phong
vat 1y ngudn phét sinh va cac co ché lan truyén mién 14 cac miu st dung duoc danh gia 1a
twong thich véi cac dic trung dong dit ciia ngudn phat sinh va cac diéu kién nén dat phu hop
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v6i dia diém xay dung. Cac gia tri cta gian d6 gia toc nay duoc hiéu chinh theo gia trj ag.S cua
vung dang xét.
Can phan tich hi€u tng khuéch dai nén dit va viéc kiém tra 6n dinh dong luc mai déc.
Mo hinh khéng gian ciia tac dong dong dat
Dbi voi két cau co nhitng dic trung riéng dén mirc khong thé gia thiét ring luc kich dong &
tat ca cac diém tya 12 nhu nhau, phai sir dung cdc md hinh khong gian cho tac dong dong dat.
Céc m6 hinh khong gian néi trén phai phit hop véi cac phd phan ting dan héi duoc st dung
dé dinh nghia tic dong dong dat.

e. Cac to hop tac dong dong dit véi cac tac dong khac
Gi4 tri thiét ké E4 ctia cac hé qua tac dong do dong dét gy ra phai dugc xac dinh theo cong
E, =G, "+"P"+"4, "+"> ¥, 0,
thtc: j=1 izl
“+” ¢6 nghia 14 “t6 hop véi”.

Céc hiéu tmg quén tinh ciia tac dong dong dat thiét ké phai duoc xac dinh ¢ xét dén cac
khéi luong lién quan t6i tit ca cac luc trong truong xudt hién trong t6 hop tai trong sau:

2Gy “TZg; - Ok
ye; hé sb to hop tai trong ddi véi tac dong thay doi thir 7.

Céc hé s6 t6 hop WE,i X6t dén kha nang 13 tac dong thay do6i Ok, khong xuét hién trén toan
bd cong trinh trong thoi gian x4y ra dong dat. Cac hé sb nay con xét dén su tham gia han ché
ctia khdi luong vao chuyén dong cua két cdu do mdi lién két khong cimg gitra chiing.

Cac gia tri ¥,, dbi voinha

Tac dong Y,
Tai trong dit 1én nha, loai
Loai A: Khu vuc nha ¢, gia dinh 0,3
Loai B: Khu vuc vin phong 0,3
Loai C: Khu vue hoi hop 0,6
Loai D: Khu vuc mua ban 0,6
Loai E: Khu vuc kho luu trir 0,8
Loai F: Khu vuc giao thong, trong lugng xe 30kN 0,6
Loai G: Khu vuc giao théng, 30kN trong lugng xe 160kN 0,3
Loai H: Mai 0

3.3.7. Cac phwong phap phan tich
a. Tong quat
Nhitng hé qua cua tic dong dong dit va nhitng hé qua cta cac tac dong khac ké dén trong
thiét ké chiu dong dét c6 thé duoc xac dinh trén co s& ung xur dan h6i-tuyén tinh cua két cAu.
Phuong phap tham khao dé xac dinh cac hé qua dong dét phai 1a phuong phéap phan tich
pho phan tmg dang dao dong, str dung md hinh dan hoi tuyén tinh cta két cdu va pho thiét ké.
Tuy thudc vao cic dic trung két cdu cua nha, cé thé sir dung mét trong hai phuong phap
phan tich dan hoi-tuyén tinh sau:
a) Phuong phap “Phan tich tinh lyc ngang tuong duong” d6i v6i nha thoa man nhiing
diéu kién cho trong 4.3.3.2 TCXDVN375-2006;
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b) Phuong phap “Phén tich phd phan tmg dang dao dong”, 1a phuong phap c6 thé ap
dung cho tét ca cac loai nha.

Phuong phép phi tuyén ciing c6 thé dugc sir dung thay thé cho phwong phép tuyén tinh,
vi du:

¢) Phan tich tinh phi tuyén;
d) Phan tich phi tuyén theo thoi gian (dong);

Can ly giai mot cach hop 1y phan tich phi tuyén vé cac tic dong dong dat dau vao, mé hinh
sir dung, phuong phéap dién giai két qua tinh toan va cac yéu cau can thoa man.

Céc cong trinh khong c6 cach chan ddy duoc thiét ké trén co s& phan tich tinh phi tuyén ma
khong str dung hé sb ng xtr q can thoa mén 4.4.2.2(5) ciing nhu nhitng quy dinh cta cic
chuong tir 5 &én 9 cho céac két cau tiéu tan ning luong.

Néu thoa man duoc cac tiéu chi vé tinh déu dan trong mit bang, c6 thé thuc hién phan tich
dan hoi tuyén tinh bang cach st dung hai mé hinh phing, mdi mé hinh cho mét phuong ngang
chinh (xem 4.2.3.2).

Khi khong thoa mén dugc cac tiéu chi vé tinh déu dan trong mat bang theo 4.2.3.2, tly
thudc vao mirc do quan trong cua cong trinh, cé thé thuc hién phan tich dan hdi tuyén tinh
bang cach sir dung hai mé hinh phang, mdi mé hinh cho mét phuong ngang chinh, mién la
thoa man tat ca cac diéu kién dic thu vé tinh déu dan sau:

a) Nha co cac tudng ngin va tudng bao che twong ddi cimg va dugc phan bd hop 1y;

b) Chiéu cao nha khéng vuot qua 10m;

¢) Po cung trong mit phiang cua cic san ting phai du 16n so véi d6 clmg ngang cua
cac cAu kién thang dung dé c6 thé gia thiét san lam viéc nhu tim cing.

d) Céac tAm cung ngang va tdm khdi luong cia cac ting, déu phai gan nhu nam trén
mot duong thang dung tuong ng va trong hai phuong ngang phan tich, thoa man cac
diéu kién r > 12 + eo, ry2 > 17+ eoyz, trong d6, ban kinh quan tinh /;, ban kinh xoin
Iy , Iy va cac do léch tam ngau nhién e, , e,y duoc dinh nghia trong 4.2.3.2(6).

Két cdu nha thoa mén tit ca cac didu kién (8) ctia muc nay nhung khong thoa man d), c6 thé
thuc hién phan tich dan hoi-tuyén tinh bang cach str dung hai mé hinh phang, mdi mé hinh cho
mot phuong ngang chinh. Trong nhitng trudng hop nhu thé, tat ca cac hé qua tic dong xac dinh
tir nhitng phan tich ndy can nhan véi 1,25.

Két cdu nha khong tuan thu cac tiéu chi tir (7) d&én (9) ciia muc nay phai duoc phén tich
bang md hinh khéng gian.

Khi st dung mo hinh khong gian, tdc dong dong d4t thiét ké phai dugc dat doc theo tat ca
cac phuong nim ngang can thiét (xét theo cach bd tri két cdu ctia nha) va cac phuong nim
ngang vudng géc voi chiing. Pi véi nha c6 cac cu kién chiu luc bd tri theo hai phuong vudng
géc thi hai phuong nay dugc xem 13 hai phuong can thiét.

b. Phwong phap phéan tich tinh lwc ngang twong dwong

Tong quat

Phuong phéap phén tich nay c6 thé 4p dung cho cac nha ma phan tmg ctia n6 khong chiu anh
huong déng ké boi cac dang dao dong bac cao hon dang dao dong co ban trong mdi phuong
chinh.

Yéu cau nay duoc xem 13 thoa min néu két ciu nha dap tng dugc ca hai diéu kién sau:

a) Co céac chu ky dao dong co ban T, theo hai hudng chinh nho hon céc gia tri sau:

ThS. Pham Phu Anh Huy http://www.ebook.edu.vn 50



Chuong 3 : Tai trong va tac dong

ﬂs{4n

2,0s
b) Thoa mén nhiing tiéu chi vé tinh déu dan theo mat dung.

Luc cit day

Theo mdi phuong nim ngang dugc phan tich, luc cit day dong dat Fy phai duoc xac dinh
theo biéu thuc sau:

Fo=84(Ty) . m.\
Sq (T1) Tung d6 cua pho thiét ké tai chu ky 77.
T,  Chuky dao dong co ban ctia nha do chuyén dong ngang theo phuong dang xét;
m  Téng khéi luong ciia nha ¢ trén méng hodc & trén dinh ctia phan ctimg phia dudi.
A Hé sb hiéu chinh, léy nhu sau:
A =0,85néu 7,< 2 Tcv6inha co trén 2 tng hodc A = 1,0 véi cac truong hop khéc.

Ghi cha: Hé s6 A tinh dén thuc té 13 trong cac nha c6 it nhat 3 tng va 3 béc tu do theo mdi
phuong nam ngang, khdi lugng hitu hidu ciia dang dao dong co ban 1a trung binh nho hon 15%
so voi tong khéi lugng nha.

Pé xac dinh chu ky dao dong co ban T, ctia nha, cé thé sir dung cc biéu thirc ciia cac
phuong phép dong luc hoc cong trinh.

Dbi v6i nha c6 chiéu cao khong 16n hon 40m, gia tri 7; (tinh bang s) c6 thé tinh gan ding
theo biéu thirc sau:

Ti=C.H™
C,= 0,085 dbi véi khung thép khong gian chiu mémen;
C;=0,075 d6i voi khung bétong khong gian chiu moémen va khung thép co giang léch
tam;
C,=0,050 déi véi cac két cau khéc;
H chiéu cao nha, tinh bang m, tr mit méng hodc dinh ctia phan cimg phia dudi.
i v6i cac két cau co tuong chiu cit bang bétong hoidc khéi xdy, gia tri C, c6 thé 14y bang:

qzams
Vi
Ac=2 [ 4. (0.2+ (hi/ H) ]
A, tong dién tich hiru hiéu cta cac tudng chiu cit trong ting dau tién ctia nha, tinh bang
2
m”.

A; dién tich tiét dién ngang hiru hiéu cta tudng chiu cét i theo hudng dang xét trong tang

dau tién cua nha, tinh bang m®.

lyi chidu dai cua tuong chiu cit ¢ ting dau tién theo hudng song song véi cac luc tac dong,
tinh béng m, v&i diéu kién: 1, /H khong duogc vuot qué 0,9.

Mot cach khéc c6 thé xac dinh 7; (s ) theo biéu thirc sau:

T =2+d
d chuyén vi ngang dan hdi tai dinh nha, bang m, do cic luc trong truong tic dung
theo phuong ngang gay ra.
Phén b6 luc dong dat nim ngang
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Céc dang dao dong co ban theo cac phuong nim ngang dugc xét ciia nha cé thé dugc xac
dinh bang cac phuong phap dong luc hoc cong trinh hodc c6 thé ldy gan dung bang cac chuyén
vi ngang tang tuyén tinh doc theo chiéu cao cua nha.

Tac dong dong dat phai duoc xac dinh bang cach dat cac luc ngang F; vao tat ca cac tang &
hai mé hinh phang

S;.m;
2. 5im,
F; lyc ngang tac dung tai tang thi i.
F, luc cat day do dong dat.

F=F,

Si, 8 lan luot 12 chuyén vi cua céac khéi lugng m; , m; trong dang dao dong co ban.
mi, m; khéi lugng cua cac t?tng.
Khi dang dao dong co ban dugc ldy gan ding bang cac chuyén vi nim ngang ting tuyén
tinh doc theo chiéu cao thi luc ngang F; tinh bang:
z,.m,

zzj»m/

zi; zj  d0 cao cua cac khoi luong m;, m; so véi diém dat tac dong dong dat (mdt mong

F =F,

hodc dinh ctia phan ctng phia dudi).

Luc nam ngang F; phai duoc phan b cho hé két cau chiu tai ngang véi gia thiét san cung
trong mit phiang ctia chiing.
Hiéu ung xoin

Néu d6 cimg ngang va khdi luong phan bd dbi xtmg trong mat bang va trir phi do 1éch tim
ngau nhién dugc xét dén bang mot phuong phap chinh xac hon thi cdc hiéu ing xoin ngau
nhién cé thé duoc xac dinh béng cach nhan cac h¢ qua tic dong trong cac cau kién chiju luc
riéng 1¢ v6i mot hé sé & cho boi:

0=1+0,6 (x/Le)
x  khoang cach tir cdu kién dang xét dén tam khoi lugng ctia nha trong mit bang
theo phuong vudng goc v6i phuong tac dong dong dat dang xét.
L. khoang cach giira hai cdu kién chiu tai ngang & xa nhau nhét, theo phwong vudng
gbc v6i phuong tic dong dong dat dang xét.

Néu thyc hién phan tich bang cach sir dung hai mé hinh phing, m&i mé hinh cho mot
phuong ngang chinh thi hiéu Gng xoin c6 thé xac dinh bang cach nhan d6i d6 léch tim
ngﬁu nhién e,;, hé sd béng 1,2 thay cho 0,6 trong biéu thuc trén

c. Phén tich phd phan ng dang dao dong
Tong quat.

Phuong phap phan tich nay can dugc ap dung cho nha khong thoa man nhing diéu kién da
néu khi mg dung phuong phap phén tich tinh lyc ngang tuong duong.

Phai xét t6i phan (g cua tit ca cac dang dao dong gop phan dang ké vao phan tng tong thé
ctia nha. Diéu nay co thé thoa man néu dat dugc mot trong hai diéu kién sau:

4 Téng cac khbi lugng hitu hi¢u cua cac dang dao dong dugc xét chiém it nhat 90% téng

khéi lugng cua két ciu.

v’ Tt ca cac dang dao dong c6 khdi lugng hitu hidu 16n hon 5% cua tong khdi lugng déu

dugc xét dén.
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Ghi chi: Khdi lugng hitu hiéu m tmg voi dang dao dong k, duoc xac dinh sao cho luc cat day

Fy, tac dong theo phuong tac dong cua luc dong dat, c6 thé biéu thi dudi dang Fy = Sq (Tx) my.

C6 thé chimg minh ring tong cac khdi luong hiru hiéu (d6i véi tat ca cac dang dao dong va ddi

v6i mot hudng cho trude) 1a bang khdi luong két cau.

Khi sir dung mé hinh khong gian, nhitng diéu kién trén can duoc kiém tra cho mdi
phuong can thiét.

Néu cac yéu cau quy dinh trén khong thé thoa man (vi du trong nha va cong trinh ma céc
dao dong xodn gop phan dang ké) thi s lwong téi thiéu cac dang dao dong k dugc xét trong
tinh toan khi phan tich khong gian can thoa mén ca hai diéu kién sau:

k>3vn  va  T,<020s.
trong do:
k sb dang dao dong dugc x&t to1 trong tinh todn;
n  sdtang & trén mong hodc dinh ciia phan cimg phia dudi;
Ty  chu ky dao dong ctia dang thu £.
T6 hop cac phan ing dang dao dong
Phan tng ¢ hai dang dao dong i va j (ké ca cac dang dao dong tinh tién va xodn) c6 thé xem
la doc 1ap véi nhau, néu cac chu ky T; va T thod man diéu kién sau:
1,<09.T;
Khi tat ca cac dang dao dong can thiét duoc xem 1a doc 1ap voi nhau, thi gié tri 16n nhét Eg
ctia hé qua tac dong dong dit c6 thé 1y bang:

E; = ZE;

trong do:

Er  hé qua tac dong dong dat dang xét (luc, chuyén Vi, VV..);

Er;  gid tri ciia hé qua tac dong dong dat nay do dang dao dong thu i gay ra.

Néu khong thoa man diéu kién trén can thue hién cac quy trinh chinh xac hon dé t6 hop cac
phan tng cuc dai cua cac dang dao dong, vi du nhu céch “ Tb hop béc hai déy du”.
Hiéu ng xoin.

Khi st dung mo hinh khong gian dé phan tich, cé thé xac dinh cic hiéu ing xoin ngiu
nhién dudi dang gié tri bao ctia nhitng hiéu tmg do cac tai trong tinh, gdm tap hop cac mémen
xodan M,; xung quanh truc thang ding ¢ mdi tang thir i:

M, = e, . F;

M,; mdmen xoin tac dung tai tang thtr i quanh truc thang ding cua ting;

e,  d0 léch tAm ngau nhién cua khdi luong téng thr i theo biéu thuc 4.3) ddi voi tat
ca cac phuong can thiét;

F;  luc nim ngang tic dong 1én tang tht i, theo moi phuong can thiét.

Céc hiéu tng cia tai trong phi hop can dugc xét véi ddu duong va am (cung dau cho tit ca
cac tang).

Khi str dung hai mé hinh phang riéng biét dé phén tich va c6 thé xét hidu img xoan.

d. Cac phuong phap phi tuyén
Tong quat

Mo hinh toan hoc dugc sir dung trong phan tich dan hdi phai duoc mé rong dé c6 thé xét t6i do
bén ctia cic cAu kién chiu luc va ung xu sau dan hdi caa ching.
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O murc cau kién, it nhat phai dung quan hé luc-bién dang hai doan thing. Trong nha béténg cot
thép va nha xay, d6 cing dan hoi cta quan hé lyc-bién dang hai doan thing can phai tuong tmg véi
dd cling cua cac tiét dién bi nut. Trong céc cAu kién c6 tinh déo két cau duoc gia thiét 1am viéc sau
gi6i han chay, d6 cimg dan hoi ciia quan hé hai doan thang 1a d6 cung cat tuyén dbi véi diém chay
déo. Cho phép sir dung quan hé luc - bién dang ba doan thing c6 tinh dén do ctng trudc va sau khi
nut.

C6 thé gia thiét d6 cimg sau giai doan chay déo bang khong. Néu sy suy giam cudng do xay ra,
vi dy nhu véi cac tudng xay hodc cac cau kién gion khéc thi phai xét sy suy giam dy trong quan hé
luc - bién dang cua cac cau kién do.

Trir phi ¢6 cac quy dinh khac, cac tinh chat cta cau kién can dua vao cac gid tri trung binh cua
tham s6 vét liéu. Dbi v6i két cAu mai, cc gia tri trung binh ciia tham sb vat liéu c6 thé xac dinh tir
cac gia tri dac trung tuong Ung trén co sé nhitng thong tin cho trong EN 1992 dén EN 1996 hoic
trong cac tiéu chuan hién hanh khac.

Cac lyc trong truong phai dugc dat vao cac phén tir thich hgp cua mo hinh tinh toan.

Khi x4c dinh quan hé lyc - bién dang cho céc cau kién chju luc, can xét cac luc doc gy ra bai luc
trong truong. C6 thé bo qua moémen udn giy ra boi luc trong trudng trong cac cdu kién thing ding
chiu luc, trir phi chiing anh hudng 16n téi tmg xir tong thé cta két cau.

Tac dong dong dat phai duoc dat theo ca hai huéng duong va 4m va phai sir dung két qua 1a cac
hé qua dong dt 16n nhat.

e. Phin tich tinh phi tuyén (day dan)

Tong quat

Phan tich déy dan 1a phan tich tinh phi tuyén duoc thuc hién dudi diéu kién luc trong truong
khong ddi va tai trong ndm ngang tang mot cach don diéu. Phuong phap nay c6 thé ap dung dé kiém
tra tinh nang két cdu cua nha hién hitu va nha dugc thiét ké méi v6i nhing muyc dich sau:

a) Dé kiém tra hodc danh gia lai cac ty s6 vuot cuong do aw/ol.

b) Dé xé4c dinh céc co cau déo du kién va su phan bd hu héng.

C) Pé danh gid tinh nang két cAu ctia nha hién hitu hodc dugce cai tao theo cic muc tiéu cia tiéu
chuan lién quan.

d) Siur dung nhu mot phuong phép thiét ké thay cho phuong phap phén tich dan hoi-tuyén tinh c6
str dung hé sb ung xir q. Trong trudong hop d6, chuyén vi muc tiéu can duge sir dung 1am co so thiét
ké.

Céc cong trinh khong thoa man nhiing tiéu chi vé tinh déu din phai dugc phan tich bing mé hinh
khong gian. C6 thé sir dung hai phén tich doc 1ap trong d6 céc tai trong ngang chi tic dung theo mot
phuong.

Déi voi cac nha tudn theo nhing tiéu chi vé tinh déu dan ¢ thé phan tich bang hai mo hinh
phang, m6i mo hinh cho mot phuong niam ngang chinh.

Ddi v6i cac nha khdi xay thap tang, trong d6 cac tudng chi yéu chiu cat thi mdi tang co thé duoc
phéan tich mot cach doc lap.

Nhimng yéu cau trén dugc xem 13 thoa min néu sé lugng tang khong 16m hon 3 va néu ty s hinh
dang trung binh (chiéu cao trén chiéu rong) cua cac tuong chiu e nho hon 1,0.

Téai trong ngang

Can 4p dung it nhit hai cach phan b theo phuong dimg ctia cac tai trong ngang theo hai so dd
sau:
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- So db “déu”, dua trén cac luc ngang ty 16 v6i khdi luong, khong ddi theo chidu cao (gia toc
phéan tmg déu);

- So dd “dang dao dong”, ty 1& véi cac luc ngang tuong tng véi sy phan bd luc ngang theo
phuong dang xét, sy phan bd nay di dugc xac dinh trong phén tich dan hdi.

Céc tai trong ngang phai dt tai vi tri cac khdi luong trong mé hinh. Phai xét toi do 1éch tim ngau
nhién.

Puong cong luc - chuyén vi

Mbi quan hé gitra Iyc cat day va chuyén vi khéng ché (dudng cong luc - chuyén vi) can dugc xéc
dinh bang phan tich day dan dbi véi cac gia tri cia chuyén vi khong ché nim trong pham vi tir 0 dén
gia tri tmg vé6i 150% chuyén vi muyc tiéu.

Chuyén vi khéng ché c6 thé 1iy ¢ tim khdi luong ctia mai nha. Dinh ctia nha xay trén méi khong
duoc xem la mai nha.

Hé s6 vuot cuwdng dd

Khi xac dinh ty sb vuot cuong do (aw/ol) bang phan tich ddy dan, can sir dung gia tri nhd hon
cta ty s vuot cuong do xac dinh tir hai so d6 phan bd tai trong ngang.
Co ciu déo

Co cdu déo phai duoc xac dinh cho ca hai so d6 phan b tai trong ngang. Céac co cdu déo phai
phtt hop véi cac co cau ding dé xac dinh hé s tng xtr ¢ sir dung trong thiét ké.
Chuyén vi muc tiéu

Chuyén vi muc ti€u phai dugc dinh nghia nhu mét yéu cau khang chan dudi dang chuyén Vi
ctia hé mot bac ty do twong duong xac dinh tir phd phan timg dan hoi.
Quy trinh xic dinh hi¢u ing xoin

Phén tich day dan thuc hién voi cac so dd luc co thé danh gia qua thip cac bién dang tai
phia cting hon cta két cu dé xodn, c6 nghia 1a két cau c6 dang dao dong co ban ma xoin
chiém wu thé. Piéu nay ciing ding v4i cac bién dang tai phia cimg hon theo mot phuong ctia
két cAu c6 dang dao dong thir hai ma xodn chiém uu thé. Dbi voi cac két ciu nhu vay, cac
chuyén vi tai phia cing hon phai dugc ting 1én so voi chuyén vi ciia két ciu twong tng can
bang vé xoin.

Ghi chii: Phia cimg hon trong mit bang 1a phia c6 chuyén vi nim ngang nhé hon so véi
phia it cng hon dudi tic dong cua tai trong ngang tinh song song voi nd. Déi voi cac két cau
d& xoan, cac chuyén vi dong o phia cting hon cé thé ting 1én déng ké do anh huong cua dang
dao dong xodn chiém wu thé.

Yéu cau quy dinh ctia muc nay dugc xem la thoa man néu hé sb khuéch dai ap dung cho cac
chuyén vi ciia phia cting hon dugc dua trén cac két qua phéan tich dang dao dong dan hdi bang mo
hinh khong gian.

Néu str dung hai mé hinh phang dé phan tich két ciu c6 tinh déu din trong mat bang thi cac hiéu
(g xo0dn c6 thé xac dinh nhu trén.

f. Phan tich phi tuyén theo lich sir thoi gian

Phan tmg phuy thudc thoi gian cta két ciu co thé xac dinh bang cach phan tich theo lich sir thoi
gian cac phuong trinh vi phan chuyén dong ctia nd, sir dung cac gian d6 gia toc biéu thi cic chuyén
dong nén.

Céc mé hinh két ciu can tuan theo cac yéu cau va can duoc bd sung bing nhimg quy dinh mo ta
{mg xir ctia cac phan tir khi chiu cac chu ky chét- d& tai sau giai doan dan hdi. Nhiing qui dinh nay
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can phan 4nh xac thuc sy tiéu tan ning luong ctia phan tir trong mién bién do chuyén vi c6 thé xay ra
khi thiét ké chiu dong dét.

Néu phan g duoc xac dinh it nhat tir 7 phan tich phi tuyén theo lich sir thoi gian voi cac chuyén
dong nén, thi trj trung binh ctia cac gia tri phan Gng tir tit ca cac phan tich d6 can duoc sir dung nhu
gia tri thiét ké ctia hé qua tac dong Ed trong nhitng kiém tra can thiét. Trong trudng hop trai nguoc
can lay gia tri bat loi nhét ciia gia tri phan {mg trong cac phan tich 1a Ed.

g. To hop cic hé qua ciia cac thanh phin tac dong dong dat
Cic thanh phin nim ngang ciia tic dong dong dat

Céc thanh phan ndm ngang cua tac dong dong dat phai duoc xem 1a tac dong dong thoi.

Viéc t6 hop cac thanh phan ndm ngang ciia tac dong dong dat c6 thé thue hién nhu sau:

a) Phan tng két cau dbi voi mdi thanh phan phai dugc x4c dinh riéng 1& bang cach s dung
nhitng quy tic t6 hop dbi voi cac phan tng dang dao dong.

b) Gia tri 16n nhat cua mdi hé qua tic dong 1én két cdu do hai thanh phan nim ngang ciia tic
dong dong dat, ¢ thé xac dinh bang cin bac hai clia tong binh phuong cac gia tri cua hé qua tac
dong do mdi thanh phan nim ngang gay ra.

¢) Quy tic b) & trén noi chung cho két qua thién vé an toan cua cac gia tri ¢ thé c6 cia cac hé
qua tac dong khac dong thoi véi gia tri 16n nhét thu duge nhu trong b). C6 thé sir dung cac mo hinh
chinh xac hon dé xé4c dinh cac gia tri ¢6 thé c6 dong thoi tir nhiéu hé qua tac dong do hai thanh phan
nim ngang cua tac dong dong dat gay ra.

éu khong ding b) va c), cac hé qua tac dong do t6 hop cac thanh phan nim ngang ciia tac dong
dong dét c6 thé xac dinh bang cach sir dung ca hai to hop sau:

a) EEdx “+” 0,30 EEdy

b) 0,30EEdx “+” EEdy

Trong do:

“+” ¢6 nghia 1a “td hop voi™;

EEdx biéu thi cac h¢ qua tac dong do dat taic dong dong dét doc theo truc ndm ngang x duoc
chon cuia két cu;

EEdy biéu thi cac hé qua tac dong do dat tdc dong dong dét doc theo truc nam ngangy vuong
goc cua két cau.

Néu theo cac phuong nam ngang khac nhau, hé két cAu hodc su phan loai tinh déu dan cua nha
theo mit dimg 1a khac nhau, thi gid tri hé s6 (mg xtr q ciing c6 thé khac nhau.

D4u ctia mdi thanh phan trong cac t6 hop ké trén phai lay 13 ddu bat loi nhat ddi voi hé qua tac
dong riéng dang xét.

Khi sir dung phan tich tinh phi tuyén (d4y dan) va mé hinh két cdu khong gian, can ap dung cac
quy tic t6 hop (2), (3) ctia diéu nay, xem EEdx 1a cac luc va bién dang do ding chuyén vi muc tiéu
theo phuong x va EEdy 1a cac luc va bién dang do ding chuyén vi muc tiéu theo phuong y. Cc ndi
luc c6 duge tir to hop nay khong duoc vuot qua cac kha ning trong tmg.

Khi str dung phan tich phi tuyén theo thoi gian va mé hinh két ciu khéng gian, cac gian do gia
tdc thc dong dong thoi phai dugc xem 1a tac dong theo ca hai phuong nim ngang.

Péi v6i nha thoa mén cac tidu chi vé tinh déu dan trong mit bang, trong d6 cac tuong hodc cac
hé giang doc 1ap theo hai phuwong nim ngang chinh 13 cac cdu kién khang chin chinh duy nhét, thi
tac dong dong dat doc theo hai truc ngang ndm chinh vuéng goc ciia két cau c6 thé dugc gia thiét tic
dong riéng 1& va khong ding nhimg t6 hop (2), (3).
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Thanh phin thiang ding cia tac dong dong dat

Néu avg 16n hon 0,25g (2,5 m/s2) thi thanh phéan thing dimg cua tic dong dong dat, nhu dinh
nghia trong 3.2.2.3 can dugc xét trong cac truong hop sau:

Céc bo phan két cau ndm ngang hodc gan nhu nim ngang c6 nhip bang hodc 16n hon 20m;

Céc thanh phan két ciu dang congx6n ndm ngang hodc gan nhu nam ngang dai hon 5 m;

Céc thanh phan két ciu g luc trude ndm ngang hodc gan nhu nam ngang;

Céc dam do cot;

Céc két cAu co cach chén day.

Viéc phan tich dé xac dinh cac hé qua cua thanh phan thang dimg cta tic dong dong dét co thé
dua trén mo hinh khong day du cta két cdu, bao gdbm céc ciu kién chiu tac dung ctia thanh phan
dong dat thing dimg (vi du nhu cac thanh phan két cdu da liét ké trong (1) cua didu nay) va co xét toi
dd cung cua cac céu kién lién ké.

Can dua vao tinh toan cac hé qua cua thanh phan thang dimg chi dbi voi cac cau kién dang xét va
cac cdu kién d& hodc cau kién két cu lién quan truc tiép v6i chiing,

Néu cac thanh phan nim ngang cia tac dong dong dat cling dugc xét dén cho cac ciu kién nay,
c6 thé ap dung nhimg quy dinh va mé rong cho 3 thanh phan tac dong dong dat. Noi cach khac, co
thé sir dung tat ca ba to hop sau dé tinh toan cac hé qua tic dong:

a) EEdx “+” 0,30 EEdy “+” 0,30 EEdz

b) 0,30 EEdx “+” EEdy “+” 0,30 EEdz

¢) 0,30 EEdx “+” 0,30 EEdy “+” EEdz

Trong do:

“+” ¢ nghia 1a “td hop voi”;

EEdz biéu thi cdc hé qua tac dong do tac dung ciia thanh phan thing dung ciia tic dong dong dat
thiét ké.

Néu thyc hién phan tich tinh phi tuyén (day dan), thi c6 thé bo qua thanh phan dung cta tac dong
dong dat.

h. Tinh toan chuyén vi

Néu thyc hién phan tich tuyén tinh thi cdc chuyén vi gdy ra boi tac dong dong dat thiét ké
phai duoc tinh toan trén co s¢ cac bién dang dan hoi cia hé két cau bang biéu thuc don gian
sau:

ds = qq d.

ds chuyén vi ciia mot diém cua hé két ciu gay ra bdi tac dong dong dét thiét ké;

ga hé s6 ung xtr chuyén vi, gia thiét bang ¢ trir phi ¢6 quy dinh khéc;

d. chuyén vi clia cing diém d6 cua hé két cau duoc xac dinh bang phan tich tuyén
tinh dya trén phd phan ung thiét ké.

Gia tri ctia d, khong nhat thiét phai 16n hon gia tri xac dinh tir phd dan hoi.

Ghi chii: N6i chung ¢4 16n hon ¢ néu chu ky co ban ctia két ciu nho hon 7 .

Khi xac dinh cac chuyén Vi d,, phai xét t&i cac hiéu ting X0dn cla tac dong dong dt.

Pbi véi ca phan tich tinh va dong phi tuyén, cac chuyén vi duoc xac dinh la cac

chuyén vi nhan truc tiép tir phan tich ma khong can chinh ly gi thém.

1. Trinh tu tinh toan theo phuong phép tinh lyc ngang twong duong
2. Trinh ty tinh toan theo phuwong phap phd phan ting theo TCXDVN375-2206
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Phuong phép phan tich phd phan tmg dao dong 1a phuong phap dong luc hoc két ciu su
dung phé phan mg dong luc cua tat ca cac dang dao dong anh huong dén phan tng tong thé
ctia két cAu. Pho phan ung cua cac dang dao dong dugc xac dinh dya trén toa dd cua cac duong
cong phd phan tng thich hop véi cac chu ky dao dong riéng twong mg.

Budc 1 : Xéc dinh diéu kién ap dung : c6 thé ap dung cho tat ca cac loai cong trinh.

Budc 2 : cac dinh s6 dang dao dong can xét trong phuwong phap phd phan ting

- Phai xét dén phan Gmg cta tit ca cac dang dao dong gép phan dang ké vao phan ung

téng thé cua cong trinh, diéu nay s& thoa min néu cong trinh dat mot trong 2 diéu kién
sau :
v Téng cac trong luong hitu hi¢u ctua cac dang dao dong duoc xEt dén chiém it nhat
90% tong trong lwong cta két cau.
v’ Tit ca cac dang dao dong c6 trong luwong hiru hiéu 16n hon 5% cia ton gtrongj
lugng déu duoc xét dén.
- Néu diéu kién néu trén khong duogc thoéa méin

ThS. Pham Phu Anh Huy http://www.ebook.edu.vn 58



Chuong 3 : Téai trong va tac dong

Vi du : Cho mét cong trinh bang khung BTCT 3 tang, 3 nhip nhu hinh v& véi cic s liu

Sau :

Gia toc nén :

O CAU HOI ON TAP
1.

A S

A S O

Nguyén tic xac dinh tai trong dimg ?

Trinh bay cac diéu kién cho phép giam hoat tai sir dung ?

Trinh bay anh hudng cua d6 1éch tim cia tai trong thang ding
Trinh bay nguyén tic x4c dinh thanh phan tinh cua tai trong gio ?

Diéu kién dé ké dén phan dong cua tai trong gié ? Nguyén tic xac dinh phan dong cua
tai trong gio6 ?

CAu tao clia qua dit ? cac chi tiéu cua dong dat ? Ngudn gdc phat sinh dong dat ?
Trinh bay cac phuong phap danh gia stirc manh ctia mot tran dong dét ?
Trinh bay céc cach biéu dién dong dat ?

Trinh bay cac phuong phap xac dinh tai trong dong dét ?

10. Trinh bay cac phuong phéap lua chon phuong phéap tinh todn cong trinh chiu tai trong

dong dat ?

11. Trinh bay nguyén tic xac dinh tai trong dong dat theo phuong phap tinh lyc ngang

tuong duong ?

O BAI TAP

Cho c6ng trinh ¢ hé két cau chiu lyc bang khung BTCT nhu trong hinh v& véi céc s6 liéu
thiét ké kém theo. Gia thiét ban san co do ctng v cung trong mit phiang cta ching.

Yéu cau :

1.
2.

Thiét 1ap phuong trinh chuyén dong ciia hé dudi tic dong cia gia tbc nén g

Xéc dinh cac chu ky va dang dao dong riéng cua cong trinh. So sanh két két qua thu
duoc véi két qua tinh theo mot chuong trinh tinh toan c6 sin c6 trong thiét ké thuc té.
Str dung phé tinh toan cua tiéu chuan EN 1998-1, xac dinh tac dong dong dét lén cong
trinh theo phuong phap chinh xéc.

Str dung tiéu chuan EN 1998-1, xac dinh tac dong dong dit 1én cong trinh theo phuong
phép tinh lyc ngang tuong duong.
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6m

6m

6x5m=30m

bxh
bxh

1,2Q

bxh

bx1,2h
bx1,4h

1,4Q

bx1,2h
H

bx1,4h
bx1,4h

i
i
i
i

6m 6m

bx1,4h
Hx1,2

i
i
|

Pho tinh toan S,; cua tiéu chuan EN 198-1 dugc xac dinh theo cac biéu thuc (4.31)

bxh | H Q | Mac | Loai | Giatoc | Loaicong | Cépdéo | D6 1on dong
(cm) | (m) (T) BT | nén | nén g trinh CT dat Ms
30x35 | 3,9 | 320 | 200 | B | 0,10g | Truonghoc | Trung binh 5
40x45 | 36 | 300 | 250 | ¢ | o15g | Thalam Cao 5.5
viéc
30x50 | 3,6 | 500 | 300 | A | 02g Nha ¢ | Trung binh 5
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CHUONG 4 : NGUYEN LY THIET KE

CAC HE KET CAU NHA CAO TANG
Noi dung co ban cia chwong :
v Cac gia thiét tinh toan nha cao tang.
v’ Anh huong cua san ddi voi su lam viée cua cac hé két cau trong nha cao t?mg.
v Tinh toan nha theo so dd giing va khung gidng.
v

Tinh todn 6n dinh va bién dang nha cao tang..

4.1. KHAI NHIEM CHUNG
4.1.1. Gia thiét tinh toan

- Hau hét cac cong trinh cao tﬁng déu sir dung céac hé két cau chiu luc khung — véach — 161
két hop, cac hé két cu nay co hinh dang va d6 cimg khac nhau. Viéc gia thiét mo hinh tinh
toan nao hop 1y phan anh dugc mbi quan hé truyén lyc qua lai 1dn nhau gitta cac hé két cdu 1a
van d& quan trong. Khong c¢6 mo hinh nao pht hop véi tit ca cac loai cong trinh, mdi gia thiét
thudng chi phi hop véi mot so do tinh toan. Khi thiét ké cac hé két cau chiu lyc nha cao ting
thuong sir dung céc gia thiét sau :

v Gia thiét cong trinh nhu mot thanh céngxén c¢6 do cimg udn twong dwong véi do
clmg ciia cac két ciu hop thanh. Gia thiét nay don gian nhung khong phan dnh ding
thuc té chiu luc, thuong dung cho viéc xéc dinh cac dac trung dong ctia cong trinh.

v' Gia thiét san cing v6 cliing trong mit phing cua ching. Luc ndy tai trong ngang
dugc phan phdi cho cac hé két ciu twong tng voi do cimg chdng udn cia ching.

v Gia thiét cac hé két cau chiu luc c6 cing dudng cong udn (bién dang dong diéu).
4.1.2. Anh hwdng cia san dén sw 1am viéc ciia cac hé két ciu chiu luwc th%ng ding

San 1a két cidu nam ngang, toan bd két cdu san dugc dat trén cac hé két cau cot, vach hay
16i ctrng. Nhiém vu cua san 1a tiép nhan cac loai tai trong thang dung nhu : trong lugng ban
than, hoat tai sir dung... véi cac loai tai trong nay thi san lam viéc chu yéu theo phuong ngoai
mat phang

Dbi voi cac loai tai trong ngang thi cac hé két cu nhu khung, vach, 16i s& chiu. Dé cac
hé két cdu nay chiu duoc tai trong ngang t6t nhat thi san déng vai tro 1a két ciu nim ngang
lién két cac hé nay lai v6i nhau dé truyén va phan phdi tac dung cia tai trong ngang 1én cac
hé két cdu nay. San déng vai trd 1a mot hé két cdu truyén luc quan trong trong nha nhiéu
tang. San giup dam bao 6n dinh tong thé cta hé théng cot, tiép nhan va truyén toan bo tai
trong ngang cho céac hé két cau chiu tai trong ngang.

Trong ngodi nha, cac san (ké ca san mai) dong mot vai tro rat quan trong trong sy lam viéc
tong thé cua két cau chiu dong dat. Chung lam vi¢c nhu nhitng tam cliing ngang, ti€ép nhén va
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truyén cac luc quan tinh sang hé két ciu thang dung va bao dam cho cac hé théng nay cing
nhau lam viéc khi chiu tac dong dong dit theo phuong ngang. Tac dong cuia san nhu tim cimg
6 tac dung ddc biét trong truong hop hé két cau thing dung 1a phirc tap va khong déu dan,
hodc trong trudng hop sir dung ddong thoi cac hé két cdu co cac dic trung bién dang theo
phuong ngang khac nhau (vi du nhu trong hé ghép hozc hdn hop).

Cac hé san va mai can c6 do bén va do cung trong mat phéng, c6 su lién két hiéu qua voi
cac hé két cau thang dimg. Pic biét cAn quan tdm dén céc truong hop c6 cdu hinh roi rac hoic
kéo rat dai trong mit phang va truong hop c6 nhimg 16 mé 16n trén san, dic biét khi cac 16 mo
nay nam gan voi cac cdu kién thang ding chinh 1am giam hiéu qua ciia mdi ndi giita két cdu
theo phuong ngang va phuong dung.

Céc tdm cung can c6 du do clng trong mit phang dé phan bd cac luc quan tinh ngang téi
hé két cau thing ding chiu tai phi hop véi nhiing gia thiét tinh toan (vi du nhu d6 cimg cia
tam ctng, ddc biét khi c6 nhiing thay ddi dang ké vé d6 cung hodc cé phan nhé ra thut vao cia
c4u kién thang dtmng phia trén va phia dudi tim cing.

Khi cac san nha c6 thé dugc xem la cing trong mat phang cia chung thi cac khoi lugng va
momen quan tinh cia mdi san cé thé tap trung tai trong tam.

4.1.3. So do tinh tosn
a. So do phing theo hai chiéu

- Cong trinh dugc mo hinh héa thanh nhimg két ciu phang theo hai phuong, gitta cac hé
duoc lién két voi nhau bang cac hé gidng ngang mirc san cac ting. C6 thé ding mo hinh nay
cho hé két ciu khung — vach, d6i khi ciing c6 thé dung cho hé két ciu khung-vach-15i vé6i tong
dd cung cua 161 nho hon vach va khung.

b. So d6 khong gian

- Cong trinh dugc mo hinh héa nhu moét hé khong gian chiu tai trong theo cac phuong bt
ky. Pay 1a m6 hinh dugc 4p dung cho cac nha c¢6 mit bang phic tap.

4.1.4. Cac phuong phap tinh toan

Cin cir vao ting so dd tinh toan cu thé ma ta c¢6 thé sir dung nhiéu phuong phéap khac nhau
dé xac dinh noi lyc va chuyén vi nhu : cic phuong phap cta co hoc két ciu (phuong phap luc,
phuong phéap chuyén vi, phuong phap luc — chuyén vi...), cac phuong phép trong toan hoc
(phwong phap sai phan hitu han, bién phan, phan tir hiru han...)

Trong tinh toan ha cao tang phuwong phap phan tir hitu han duoc sir dung phd bién nhét vi
hau hét cac phan mém tinh toan hién nay déu lap trinh dya trén phuong phéap nay. Nhiing phan
mém manh hién nay cho phép di sau nghién ciru trang thai ing suat — bién dang cua cac két
céu phuc tap v6i cac so do tinh toan khong gian pht hop véi su lam viéce that cua cong trinh.
Tuy nhién két qua cta bai toan con phu thudc vao k¥ ning ctia ngudi st dung chuong trinh, vi
thé két qua giai tir may tinh can kiém tra cac diéu kién sau :

v' Cén bang lyc.

v" Tinh lién tuc cua cac chuyén vi.
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v Su phu hop véi cac tiéu chuan quy pham thiét ké hién hanh.
Cic bude tinh toan két cAu nha cao ting :
1. Chon so @6 tinh toan
. Xac dinh tai trong va tdc dong

. Xéac dinh céac dac trung hinh hoc va dg cing cua két cau.

2
3
4. Phan phdi tai trong ngang cho cac hé két cdu chiu luc.
5. Xac dinh noi luc, chuyén vi trong tung cAu kién.

6. Kiém tra diéu kién bén, chuyén vi va cc diéu kién dong.
7

. Kiém tra 6n dinh cuc bd va 6n dinh tong thé ctia cong trinh.

4.2. Khai niém vé két cAu bién dang dong déu va khong dong déu

- Xét mot vach cimg chiu tai trong phan bd p(x) bat ky

—_—

7 ~

z |

z A
P(x) P(x)
—— / 47
/
/
/
T
| Vy
_’_
| N y
% L.
- Xét 2 vach cling c6 tié dién chit nhat b,xh,,b,xh, (tiét dién khong doi theo chiéu cao)
L bK R
4 126k 12
L _h
4, 12
= L = L < h =h,

1 2

— Hai vach cung cé tiét dién chir nhat dugc goi la co bién dang déng diéu khi chiéu cao
ctia chung bang nhau (bé rong cua tiét dién c6 thé bang nhau).
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i S )
T A A N |
- Trong tinh toan gan dung co thé coi hai vach ¢ bién dang dong diéu khi :
+ GA, = GA, = — véch cimg chi c¢6 bién dang udn.

+ EI, = EI, = 0 — véch cung chi co bién dang truot (nhu két cau khung).

4.3. TINH TOAN NHA SO PO GIANG THEO CUONG PQ

Nha ¢ so dd gidng 1a nha: tai trong ngang do vach cung chiu khung chi chiu tai trong
dimg.

Vi khung tinh todn gidng nha khung. O day chi gidi thiéu cach tinh vach chiu tai trong
ngang.
4.3.1. Tinh toan nha vach cing dac
a. Cac gia thuyét dé tinh toan
- Céc ban san tuyét dbi cimg trong mat phang ciia chung.
- Céc vach cimg duoc ngam chit vao méng va c6 d6 cung EI khéng doi doc theo chiéu cao
nha.
- Cac vach cimg c6 bién dang dong diéu v6i GA = o (GA: d6 cing chdng cit).
3
d’v,(z) _ -T,(2)
dz* El

a

4.1)
D6 cling chéng xoan thuan tuy khong déng ké.
b. Phan phoi tai trong ngang cho nha ¢é hé vach cing dit theo mgt phwong

(1) Truong hop nha khong bi xoin

v' Goi p(z) : tong tai trong gi6 tir mit cét z trd 1én

37, =-p(2)

ThS. Pham Pht Anh Huy http://www.ebook.edu.vn 64



Chuong 4 : Nguyén ly thiét ké cac hé két cdu nha cao ting

y
7] 7

T Tn Pz

A

Pz g
v Luec cit tai vach cimg thir i :

(4.1)= (ED), 222 d3V(Z)

= -T(2)

=@, < V(Z) —ZT@) p(2)

Jj=1

2.7
@yt L _ 1L _ &
EI,  EI ElEL S gy

=T =—""EI, =— EL p(z) (4.2)
SED, Y (ED,
j=1 j=1
(4.2) - lyc cit phan phdi theo do clmg.
— tai trong ngang ciing phan phdi cho cic vach cting nhu vay
El,
p. =———p(2) (4.3)
Z(EI)
(2) Truong hop nha bi xoin
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Tn

SRNNAN

——
\
v
\
Ai.tgo
\
\
\
\
\
\
\
x

b b {
:

Pz

- Tam cing C (con goi 13 tAm xodn) 12 diém ma khi tai trong ngang p(z) di qua C thi nha

khong bi xodn
-Tacé: Zn:Tj =—-p(2)
=
D> M.=0
= iuj = —b.p(z)
=

- Chuyén vi cua vach thir i :

V.=V +2A1g0=V+1.0

- Ttr phuong trinh (8) va (12) ta ¢6 quan hé gita chuyén vi va luc cit :

dav’ d’o
3 + A, 5
dz dz

)=-T,

1

EI(

n

2 dav’ d*o
= ElY ——+A —)=—>T. =
YL+ 4 ) = 2T, = #(@)

v’ & d*0
(D += 5> A(ED),; = p(2)
dz =

= 3
j=1 dZ ;

av’ & A0
dz* Z:‘(El)jli i dz* Z:‘/ii (EI)/‘ z_szﬂi =bp(z)
Jj= j=

Tir (4.6) =

Phuong trinh co ban tai tAm xoén :

dv® & d*0

g 2 BN+ 2 = e)(ED, = p(2)

v 40 2D =

i 2B mOED, + 5D~ @) (D), = ap(@)

(4.4)

(4.5)

(4.6)

(4.7)

(4.8)

(4.9)

(4.10)

Do tim xodn khong c6 xodn nén s6 hang thir 2 trong phwong trinh (5.16) bang 0
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= i(ﬂ,j ~a).(EI), =0

J=1

> 4(ED),
— q= /:1”—
>,
(4.11)

(4.11) 1a cong thirc xac dinh vi tri tim xodn

Khido (4.8) = i’JV; S (ED), = p(2)
Iz

J=1

(- (ED), =ap()

J=1

4.9) =

(4.12) — do chuyén vi

(4.13) - do xodn

Tir phuong trinh (19) va (20) cho ta thay luc T; & vach cting thir I ndo dé s& c6 2 thanh phan

doc 1ap véi nhau d6 1a T; do chuyén vi thang va do chuyén vi xoay gy ra: T, =T + T/

El

(4.11) két hop véi (4.12) = T = p(2).

n

> (ED),

- Tim T’ : chuyén vi cta vach ctg thir i

vi=U —a)d=r.0

R; : khoang céch tir trong tdm cua vach cung thr i dén tAm xoan

Vv,  d0
=7,.
d> ' d’
3 . T9
Mt khic tir (8) = 4 Lo =~ L
dz (EiQ),
de T’
= r—=-
b dz’ (ED),
) d*o
= Tz :_(E])iri Z3

Két hop v6i (20) = T? =—(EI), r, ”a-p_(z)
> rlAED,
J=1

1

Vétrisd T = (ED),r, n“'ﬂ
D rl(ED),
j=1
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N S
D (ED), > r2(ED),
le j:1

(4.13)

c. Phén phdi tai trong ngang cho nha c¢é hé vach cing dit theo 2 phuong

o a

f f

—

(44

T
N
|

E
AXi
] b b {
Pz 7
- Toa dd tdm cung :
D A,(EL),
j=1
a=———
S,
o (4.14)
Zﬂ”yj‘(E]y)j
e —
2 (EL),
j=1
ET ). r..(EI).
T, = p(2) n( i méKx)l ap(z) (4.15)
2 (EL), ’
j=1
(EI ).
T, - %a 2(2) (4.16)

t

Véi EK, : d6 ctmg chdng xoin cta cong trinh
EK, = Y [r(EL), +r3(EL), ]
i=l1

* Vi du : phan phdi tai trong ngang cho véach ctng cé chiéu day t
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y
N
N
4
1 |
_C G
|
3
X
t N
L a L a 2a [
P
_t.(2a)3 _g 3,
Vach1: { ™ 12 3
I,=~0
[ =t
Vach2: {2 12
l,~0
1x3z1x4z0
Vach 3,4 : o dt
Iy3—ly4—E

Xac dinh tdm xoan :

3

2 a't
0.2a’t+4a.—+0+0
2 AEL), 3 12 _
Z(EJx)j ga3t+ia3t 9
3 12

P =a

M, = (2a—ia).P = EaP
9 9

EK, = E.z":[r,;.(Elx)j +ro(El); 1= E.[(ga) 39 t+ (=

Vach1: T, =T"+T/’

2a3t
EI 3
I =—F—"—p= S p=opP
2(EL),  at
= 12
1) = EL,M,
EK

t
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4 4

Véir,=0-—a=—-—a
9" 9
4
——aEk
= 77 =739—.ga3t 4 op-_24p
B3 9 657
24 4
=>1=C-2hp=2p
9 657 73

Tuong tu cho vach 2, 3, 4 :

Vich2: T, =0,T, =P
73
, 7
Vach3:7,=T7T,=—P
’ 73

4.3.2. Tinh toan nha c6 vach cirng va 16i kin
a. D) cing chong xoin thuin tuy

- Goi K 1a moémen chdng xoan thuan tuy cta tiét dién thanh mong

1 3
+— K=3+h)o 4Q

K =
J‘ ds
0
Q : dién tich cua phan 16i cung phia trong duong truc L
ds : vi phan cua chu vi

4a*

4a

)

Tinh gin dung K = =da

Nhan xét : d cimng chong xodn thuan tuy cua 161 kin kén hon nhi€u so véi 161 ho.

b. Moi quan h¢ giira noi luc va chuyén vi
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d'v, T,
d*  (EI),
v, T,
& @),
do_ C

& (GK),

C; : mémen xodn thuan tuy xuat hién trong vach cung thir i

¢. Cac phwong trinh cin bing

- Toa d6 tam cung duoc xac dinh theo cong thirc (22) gidng nhu nha chi cé vach

- Cac phuong trinh can bang ddi véi toa d6 ban dau
ZT 5 =0
Jj=1

Y7, =-p()

n

> (A4, T, -2,T,+C,)=-b.p(z)

j1

(4.18)

- Cac phuong trinh cho toa do xodn :

3
V.
dz
dV, _ p()

3 n
ENE,
Jj=1

n

4’0 do
EK, 22 - (GK), “ =a
3 /Z:l:( ); ~ a.p(z)

d. Phan phéi tii trong cho vach

d’v, __ T
dz’ (EI),
V=V +r,0
V,=V, +r,0
= T,=—(El), 4V, +ry,..(E1y)i.d30

dz’ dz’

(4.17)

(4.19)
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3

avv, de

Ty =~(EL),— -+ 1 (L) —
do
C. =(GK),—
= (@K, dz

Vi luc p(z) chi tac dung theo phuong y nén :

a0
T, = ryi'(EIy)i‘?
El), d‘o
T, =p)—E . Er), =
D (EL),
i=1
(4.20)
do
C, =(GK), %~
; =(GK), -

Hé phuong trinh (4.20) chinh 13 cong thirc phan phdi tai trong ngang

4.3.3. Tinh toin vach cirng cé bién dang khong dong diéu

- Trong trudng hop vach c6 bién dang khong dong diéu thi quan hé giita chuyén vi va luc
cat :

1

d”  (E)), (GA),

d’v, T, T’
= +

- Nha khong bi xoay va chuyén vi ngang ctia 2 vach & moi do cao bang nhau (do xem san
1a tuyét dbi cing trong mat phang cia ching)

v, T T
=— +
dz’ (ED), (GA),
d3V2 _ T, N Tz“
dz’ (ED), (GA),
V=V, =V
T +T,=-p(2)
(4.21)

4.3.4. Tinh toan vach cing dac

- So d6 tai tam giac :
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2
M, :qi(l_i)
2 3H

(4.23)
X
= gx(1———
Q =aqx(1-—2)
4
f= HgH~ : do vOng tai dinh.
120E1
- So @6 tai tam giac :
M = q.x2
=75 (4.24)
0, =qx
7 =91 . 4 vong tai dinh
SEI o ek '

- Vi tai trong hinh thang ta dung nguyén ly cong tac dung : tai hinh thang dugc phan tich
thanh tai tam giac + tai hinh chir nhat.

N M
=—+—,
7 A A Y
0.5,
= ="c 4.25
’ tl ( )

c |l
O :5"1' T+T

- C6t doc duge tinh theo o, nhu céu kién chiu kéo ding tim — thiét ké sao cho
o, <0.2R,
- Thiét ké cdt dai : chon trudc dudng kinh dai

R_.a_ .
—>u=—2" khi 5, >R,
1o,

Khi o, <R, — cdt ngang duogc dit theo céu tao.

4.3.5. Tinh toan vach ¢6 10 cira
a. Phan phéi tii trong ngang

- Viéc phéan phdi tai trong ngang giéng nhu vach cing dic chi khac thay vach cing c6 15
ctra bang mot vach ctng dic ¢ do cimg twong duong L

- Iiq duoc tinh dua trén 2 co so :
v" Chiéu cao H cua vach clirng dac va vach cimg ¢6 10 ctra 1a nhu nhau.

v Chuyén vi ngang tai dinh hodc & do cao xap xi 0,8H ciia 2 vach cting nhu nhau.

b. Tinh toan tiét dién
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* Vach clirng c6 mot day lo cira :

- Heé so lién khoi :

o | 12d ‘5 LI,
Ha’s E I, +1,

C6 thé xac dinh hé s6 lién khdi theo cong thirc khac

)

120, H A+4, d°
= (A—=+
CH, = 4.4, I +1,
Vé6i  H: chiéu cao vach cimg.
H, : chiéu cao mot tang.
E : mddun dan héi cua vat ligu lam lanh t6.
E : modun dan hoi cta vat liéu lam cot tuong
a : khoang cach giira cac tiét dién ngam thuc té cta lanh t6 vao cot tudong
1
a=c+5h
I : mémen quan tinh cua vach cing cé xét dén sy giam yéu do tiét dién 156 cira :
I=1,+1,+Sd

Itd’ : mOmen quan tinh twong cua lanh t6
2
) a
1, =1, ——
G 2,76k}
- A.h} . L , A
Véi I, = —|, - momen quin tinh cua lanh t6
- Khi @ <1 (hay £<0,5): dd ctng cta lanh t6 rat bé — ta xem thanh ngang 1a tuyét ddi
mém va bo qua moémen uén cta thanh ngang, khi dé cac thanh ngang lam viéc nhu nhiing
thanh ndi c¢6 2 khdp ¢ dau. Néu bo qua bién dang doc cua cac lanh t6 thi 2 cot tudng s& cling
c6 chuyén vi ngang dudi tac dong cua tai trong.
Moi cot tuong duoc 1am viéc nhu mot vach cung dic véi doi cimg chéng udn EI,, EL,
Xét toan bd vach ciing voi mémen quan tinh tuong duong Iy =1, + I,
-Khi ¢ >10 (hay g >15) — do cing cua lanh t6 rat 16n nén xem né 13 tuyét ddi ctng.
Moémen quan tinh twong duong cta vach cung : 1, =1, +T, +d;} .4, +d; .4,
I, b, Ay, A, : mOmne quan tinh va dién tich tiét dién ngang cua cot tuong 1 va 2.
d, d, : khoang cach tir trong tdm G ciia vach cimg dén céac trong tim ciia cot tudng 1 va 2.

- Luyc cit tai diém giira lanh t6 ¢ ting K duoc x4c dinh theo cong thirc Juraski :
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Tys.
—

0, == p (4.26)

td
Ty : Tuc cit tang jk.

S, : mOémen tinh cua mot trong cac cot tuong doi voi G, cd nghia la tiet dién truot doi véi
truc trung hoa.

h : chiéu cao tang.
- Ung suat xudt hién trong vach cting duoc xic dinh nhu ddi véi mot tiét dién t6 hop
nhung c6 xét téi Gmg suat do phan momen udén Mg cta lanh to gy ra.

M, = iQK.g (4.27)

- Khi 1<a <10 (hay 0,5<B<15) — lanh to c6 d6 cimg trung binh — dé tinh toan xem

nhu mgt khung tuong duong.

4.4. TINH TOAN NHA SO PO KHUNG GIANG
4.4.1. Tinh toan tai trong

- Tinh toan tai trong dimg truyén vao khung : giéng nha cé so @6 khung.
- Tinh toan tai trong ngang truyén vao khung va vach.

v Pua khung vé vach cing dic twong duong : co cung chidu cao, cing chuyén vi
ngang & dinh hodc cao trinh gan 0,8H nhat khi chiu ciing mét loai tai trong ngang.

v’ C6 mdt s6 cach dua khung vé vach cling trong duong.

4.4.2. Tinh toan tiét dién
- Khung chiu tai trong dung va ngang.
- Véch chiu tai trong ngang.

- Viéc tinh toan tiét dién, b tri cdt thép gidng nha khung dbi v6i khung va nha cé vach

cung doi véi vach.

4.5. TINH TOAN TOAN ON PINH VA BIEN DANG NHA CAO TANG
4.5.1. Chuyén vi gi6i han

- Dudi tac dung cua tai trong ngang va ding lam cho cong trinh bi chuyén vi, khi chuyén
vi lon s€ tao nén cam gidc kho chiu, thi€u an toan cho ngudi song trong nha va mot so loai két
cau bao che, vach ngan s& bi nut né.

- Chuyén vi ngang tai dinh cta cong trinh : f <[f] (4.28)
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_H
1000

Véi: [f]

4.5.2. Choéng lat

- Hé sb an toan chéng lat : k = % >1,5 (4.29)

2
M, : mémen chong lat.

M, : mémen gay lat.

4.5.3. On dinh tong thé
- D061 véi nha nhi€u tang, ngoai viée tinh toan 6n dinh cuc b cta cac cau kién chiu nén can
phai ki€m tra 6n dinh tong thé cua toan nha.

- Néu tudng twong nha nhu mot thanh congson dit thang dimg thi mat 6n dinh cta nha co
thé 1a mat 6n dinh udn ra ngoai mat ph'fmg cua 2 truc quan tinh chinh hodc mét 6n dinh xon
(nha bi xoay quanh truc thing dung).

- Muc dich ciia viéc tinh toan 6n dinh tong thé 1a xac dinh cac tai trong t&i han gy ra 3
dang mit 6n dinh da néi trén : P, P}, P
v\ P’ :tai trong t6i han (thang dimg) ing v6i dang mat on dinh theo phuong x.
v/ P} : tai trong t6i han (thang dung) tmg v6i dang mét 6n dinh theo phuong y.

v\ P : tai trong t6i han (thang dtng) tng v&i dang mat 6n dinh xoan.

4.5.4. Dao dong

- Muc dich cta viéc tinh toan dao dong ctia ngdi nha 1a khdng ché gia tdc cia cac san khi
nha bi dao dong. Viéc khéng ché d6 nham dam bao cho nguoi sit dung khong cam thay khé
chiu hodc ghé so khi c6 tai trong ngang tic dong. Theo tai liéu clia Nga gia toc dao dong phai
nho hon 150mm/s’.

- Gia tdc dao dong ti 18 thuan véi thanh phan dong cia tai trong gi6, ti 16 nghich véi bé
rong cua ngdi nha va ti 18 nghich véi trong luong trén mot don vi thé tich g(kg/cm®) cua ngdi

nha. Pé dam bao dao dong nén tang bé rong, ting trong luong thé tich cua ngdi nha.

O CAU HOI ON TAP
1. Trinh bay cac gia thiét tinh toan két cau nha cao tang ?
2. Vai trd cta san trong hé két cau nha cao tang ?

3. Trinh bay nguyén tic tinh toan nha theo so do gidng va so dd khung giang ?
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Chuong 4 : Nguyén ly thiét ké cac hé két cdu nha cao ting

4. Nguyén tic phan phdi tai trong ngang ?

5. Phuong phép tinh toan 6n dinh va bién dang nha cao tang ?

O BAI TAP

1. Phan phdi tai trong ngang cho vach cong trinh nha cao tang c6 mit bang nhu hinh v& ?

y A
N
N
4
1 | ©
C G
| 2
©
3
K ‘X
t AN l
PR P A |
4 1 4
B
STT a (m) t(m) P (T)
1. 2 0,2 100
2. 2,5 0,3 200
3. 3,0 0,1 150
4. 3,5 0,2 250
5. 4,0 0,3 300

2. Phan phdi tai trong ngang cho vach cong trinh nha cao tang c6 mit bang nhu hinh v& ?
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r
\ . %
\ Il y
\
\ iy g n
\\ r’\\ _ %
\\ _ \\ \TI_ c _A
. S ”/3
Lk 2=
>£ﬁ _ ’_6__/_.% . )
o )
Al
Pz ™
STT b (m) A, (m) t(m) P (T)
1. 6 2,5 0,2 100
2. 7 4.5 0,3 200
3. 8 6,5 0,1 150
4. 9 5,5 0,2 250
5. 10 6,0 0,3 300
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Chuong 5 : Nguyén ly cau tao hé két cdu nha cao tang

Noi dung co ban ciia chwong :

CHUONG 5 : NGUYEN LY CAU TAO
HE KET CAU NHA CAO TANG

v Céac nguyén ly cau tao co ban cac hé két cau chiu luc nha cao tang.

v' Chu tao mot sb bd phén cu thé : dam, cot, vach cho két cAu toan khéi va lép ghép.

5.1. Nguyén ly co ban
5.1.1. Hinh dang cong trinh

v Do trong lugng ban than 1én: ting dan theo sb tuong va chiu tai trong dong kha cao cho

nén mét cong trinh nén don gidn, doi xung va cé dd chong xoan cao. Khong nén tao mat

bang co kich thudc qua 16n vi dé tap trung Umg suat. L =50+ 60m;§ <4,

v/ Mit bang cong trinh c6 dang vudng, chir nhat 1a c6 kha ning khang chéan t6t nhat. Khi

mat bang nha phiic tap — nén tao cac khe khang chin, cc khe nay phai du rong dé khi

cac phan cong trinh dao dong khéng va cham 1in nhau (bé rong khe khang chin

<50mm) .
Hinh thtc hop ly Nén tranh Xtr Iy bang khe khang chén
Le | el
B
L L
£ ~>35
753 B L,L, <35B
L B , C2 N B . c2 .
w = 1 f f s w
5 5 1 1 1
o o
B B
Claczsz C],C2>Z

ThS. Pham Phu Anh Huy

http://www.ebook.edu.vn

79



Chuong 5 : Nguyén ly cau tao hé két cdu nha cao ting

oS

A&

—<35

—

v Theo phuong dimg nha phai don diéu, lién tuc va can d6i. Tranh thay d6i hinh dang nha

dot ngdt theo chéu cao = vi khi ¢ bién do dao dong 16n s€ xuat hién & mot so phan

ctia cong trinh — thiét ké cac vach ctng 16n dé truyén tai trong tir phdn ndy sang phan

, . , A X n L 1s Y S WA H \
khac, chiéu cao cua cong trinh khong qud 16n, phai can doi voi bé rong b — " <4.Vi

khi H 1é6n = chuyén vi ngang 16n khi chiu tai trong = lyc doc xuét hién trong cdt 16n,

luc nhd va luc nén tac dung Ién méng cling rat 16n.

: _'\- _'\-
=
=
[3)
=]
@ T T
=
)
=]
=
N
: _1r _1r
=
7
= s | e |
= —% —F
@
= >B/4
)
S
= = T >0,1B T
-~ o
w =
=)
=
- — —F
—— ———
=
£ e Le |
=
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Chuong 5 : Nguyén ly cau tao hé két cdu nha cao tang

<=0,1B T
<=B/4 L, <=B/4
_‘t' ‘|’|—‘r
)
— >B/4 —
oiey ———— ~
w4
= T T B
;ﬁ oy
: ~
o
'3
o <=0,15B
U [ ] [ ] 3
T
| & | | s |
i i A A
[ ] ——F
be |

5.1.2. D§ cirng va cwong do cong trinh

v' Theo phuong ding do ctng va cudng do cong trinh khong nén thay doi dot ngot, bd tri
cac khu vuc cimg ddi xtng theo chu vi. Nén bd tri d6 cling cac tang 13 nhu nhau néu c6
thay d6i thi thay doi it.

v" Theo phuong ngang nha nén bd tri cac tang cé chiéu cao bang nhau. Vi trong mot tang
c6 chiu cao khéc nhau thi luc cat s€ tap trung ¢ cac cot ngan hon hodc ddm ngan hon.

5.1.3. B0 tri khung chiu luec :
v/ Nén chon khung dbi xtng, c6 d6 siéu tinh cao.
v Nén chon cac khung c6 nhip bang nhau hodc chénh léch khong qua (10-20)%.

v' Néu thiét ké cac nhip khac nhau thi nén chon d6 cing giita cac nhip (d6 cing ciia dam
ngang) bang nhau.

v Khong nén chon céac khung sau :

Nén Khong nén Khic phuc

ThS. Pham Pht Anh Huy http://www.ebook.edu.vn 81




Chuong 5 : Nguyén ly cau tao hé két cdu nha cao ting

v

v

5.1.4.

5.1.5.
v

Khong nén thiét ké congson (ké cad dam va san congson). Néu can thiét phai vuon ra
congson phai han ché t¢1 muc toi thi€u va phai tinh todn kiém tra cac dang dao dong.

Phai chon sao cho dam c¢6 do ctrng bé hon cot dé tranh cho cot bi pha hoai trudc dam.

B4 tri vach cirng

Vé6i mit bang nha hinh chit nhat nén b tri tir 3 vach tré 1én theo ca 2 phuong. Vach
theo phuong ngang phai dugc b tri déu dan, d6i xung tai cac vi tri gan dau hoi cong
trinh, thang may, tai cac vi tri thay ddi trén mit béng va nhiing vi tri c6 tai trong 16n
(san dit bé nudc hoic cac thiét bi khac).

Nén thiét ké cach vach ctng gidng nhau vé d6 cing cling nhu kich thudc hinh hoc, bd
tri sao cho tim cimg ciia hé két cau trung véi tAm khéi luong ciia cong trinh

Céac vach cing nén c6 chiéu cao chay sudt tir mong 1én mai va co do cimg khong doi
trén toan bo chiéu cao hodc co thé giam dan tir dudi 1én.

Khong nén chon céc vach cé kha nang chiu tai trong 16n nhung ) lugng it ma nén chon
nhiéu vach phan bd déu trén mat bang cong trinh.

Khong nén chon khoang cach gitta cadc vach va khoang céch tir vach dén bén qua 16n

Cong trinh khong tinh Céng trinh chiu dong dat cap (theo thang MSK)
dong dat

<5B va <60m <4B va <50m <3B va <40m <2B va <30m

B : bé rong cia cong trinh.

Chiéu day vach db toan khdi chon khong nho hon 200mm va khong nho hon 1/20 chiéu
cao téng.

Vach cung theo phuong doc can bb tri ¢ khoang giita don nguyén nha. Khi phuong doc
nha kha dai khong nén bd tri tap trung vach & hai dau hodi nha dé trach anh hudng bién
dang nhi¢t va co ng6t cia bé tong trong qua trinh thi cong.

Céc vach cung bd tri theo phuwong doc can b tri thanh nhém chit L, T, I va tranh bé tri
cac vach khong vuong goc voi nhau.

Vach cimg theo phuong doc c¢6 thé dugc chia thanh nhiéu Dao dong lon

doan doc lap va dugc lién két voi nhau bang h¢ dam lanh t6
trén 6 ctra ¢6 chiéu cao 16n.
v' Céac 16 ctra trén cac vach duge b tri déu dan va thang
hang tur trén xudng dudi khong dugc 1€ch nhau.

Mot s6 nguyén nhén khac:

Nén chon cong trinh ¢d béc siéu tinh cang 16n cang tot.
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Chuong 5 : Nguyén ly cau tao hé két cdu nha cao ting

v' Nén ciu tao sao cho khép déo xuét hién trong dam truée cot.

v Khi cdt thép chiu tai trong dong dat nén dung két cau toan khdi khong nén dung két cau
lap ghép.

5.1.6. Yéu cau ve vat li¢u:

v’ Vit liéu xay dung c6 cudng dod/trong lwong cang 16n cang tdt, wu tién dung cac vat liéu
nhe c6 cuong do cao.

v' Tinh bién dang cao — nén chon cdt thép cé go va cé bién dang déo twong dbi 16n
€, > 5%, gi6i han bén / gidi han chay >1,25.

v Tinh thoai bién thép — uu tién dung loai vat li¢uva hé két ciu co tde do gidm cuong do
va do cung thap khi chiu tai trong lap lai .

v' Tinh lién khdi cao.

v" Gia thanh hop ly.

5.2. Mot sb ciu tao cu thé
5.2.1. Két chu toan khoi
M6t s6 nguyén tic co ban:
v Két chu phai c6 do déo va c6 kha ning phén tan nang luong 16n .
v/ Dam phai bi bién dang déo trudc cot.
v Pha hoai udn phai xay ra truéc pha hoai cit.
v Céc nut phai khoé hon cac thanh (dam, cot) quy tu vao né.
- Dim:
Kich thudc tiét dién dam
b>200""
<b + he
(1 : 14 nhip dam) (5.1

e (bt thép chiu luc trong dam:

+ Ham luong cbt thép chiu kéo u :

M ey =T
/umin R —/u—/umax R

s s

+ Mat trén va dudi dam it nhat phai c6 2¢12 chay sudt chiéu dai ctia né.
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Chuong 5 : Nguyén ly cau tao hé két cdu nha cao ting

+ Ham luong cdt thép chiu nén tai vi tri xuét hién khép déo ,u'>§ .
+ Phai c6 it nhét 1/4 sb cdt thép chiu luc dat & phﬁn trén ctia mdi dau mat dam duoc
tiép tuc kéo dai sudt chidu dai ciia dam.
e (ot dai: cdu tao sao cho c6 kha nang phan tan nang lugng 16n — dic biét 1a phai cau
tao va thi cong dung trong ving xut hién khép déo (ving t6i han).

Tai vung t&1 han: khoang céach dai

h

4
u< 8¢d (52)

24.9,
200mm

_
-~

50mm
] | —%

2h 2h

-~

Vung tdi han Vung tdi han

\
\

o . . 6 ‘
Thiét ké chong dong dat u < {150¢d (do déo cap III)
m

m
- Cot:
Kich thudc tiét dién ngang
Vi két cau co do déo trung binh : b, > max(250; 1,/25). (5.3)
Véi két cdu c6 do déo cao : b, > max(300; 0,4h,; 1./16). (5.4)
b.,h. >250mm
lz)_c <os (5.5)

C6t thép doc: u = (0,01+0,06), khoang cach giita cac cot doc < 200mm .
Cbt thép ngang :

Vung téi han cua cot

ThS. Pham Pha Anh Huy http://www.ebook.edu.vn



Chuong 5 : Nguyén ly ciu tao hé két ciu nha cao ting

7—’~=

—| Vung téi han Vung téi han

!
' Xay chen gach !

—— I=max(hc, gIc,450)

TT T

Vung téi han

\

Trong ving téi han cua cot khoang cach cot dai duoc quy dinh:
u= min(8d;§;200mm) d6i véi cong trinh ¢ d6 déo trung binh.
u= min(6d;%;150mm) dbi voi cong trinh c6 do déo cao.

d : duong kinh cbt thép doc nho nhat trong cot.
Ngoai ra TCXD198-1997 quy dinh : u < (6d;100mm) .

Puong kinh c¢bt dai > (8mm;%) .

Trong cac vung khac:
u = min(12d;b;300mm) d6i véi cong trinh ¢ d6 déo trung binh.

u= min(8d;§;250mm) dbi véi cong trinh c6 do déo cao.

Mot sb cach bd tri cot thép cho cot

ﬁ ‘
]

<200 , <200 <2

an
an
—

< 200

< 200

> 200
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Nut khung

- !
/_QEM Vét nit nghién>g ! " |
£ %l l% T T rg/ i
S iR
) |

Duéi tac dung cua tai trong nit khung s& xuat hién cac mémen phai xac dinh — sinh ra cac
vét nit chéo trong nut — Néu céc thanh quy tu vao nat c6 kha ning chiu luc 16n thi nat khung
s& bj ép v& — phai cdu tao nat sao cho nit khong bi pha hoai trudc cu kién quy tu Gvao né.

|

Nt khung c6 thé bi phé hoai theo ba so d6 sau:
+ Pha hoai cit trong viing nut.
+ Pha hoai do c6t thép doc bi tudt neo.

+ Pha hoai do mit lién két giira bé tong va cbt thép doc di qua ving nut — Nut phai
duoc cau tao nhu vung ciu tao nhu vung t61 han cua cot.

+ Tai nut gitta c6 thé giam di 1/2 c6t thép ngang nhung khoang cach giita cac dai
< 10¢
200mm

- Vach cung:

1541

=
PhahoaidoM  Pha hoaido Q Pha hoai do truot Mong lat
-] “A’I B::j " -
\ It > ht/20 {
7 7
It > ht/22 L L It > ht/25 L
7 7 7

-~

t>(12+14)em — thuong ¢ =15cm
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Lanh t6 (vach ctng c6 16 cira)

+ Lanh t6 dai

,Sl2  sl2 s L s L s , Sl2 , sl2
4410 g J 4410
(4912 ® ® ° Y (4912)
1110 | | 1110 1,5¢
id i
I s <
30cm
1 =0,5%
4910
(4912)
4910 [ ] [ 2 [ ] L]
(4612 g Te o o o r
A
)
4
-
-
4910
(4912) -
At <h'j s<h'/4
.
[ Ar
— | e —)
Ad d

+ Lanh t6 ngan

/
> h/4+509 |

P
e |

> h'/4+50¢

[]

Ad \/ Ar
2\

Ax

Lanh t6

./7_
Y
O

— L7777777|
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s<h/4  s<h/4

T

Ar

Ax
e r—
—— — I

Ad Ad

Ax
Q/"
Ax
> h'/4+50¢ > h'/4+50¢
a F ) &

Ax

Ar
Ad

Ax

5.2.2. Két cAu bé tong cot thép lip ghép
- Hé khung lp ghép va hé tim lap ghép

- Cuong do va do déo cac moi ndi co vai tro rat quan trong dam bao kha nang khang chan
cua cong trinh

- Mbi nbi tuong véi tuong:
v' O vi tri thiang dung: chiu luc cit khi c6 tai trong ngang — dat cdt thép chiu cit
trong moi ndi.

v O vi tri nAm ngang: Chiu nén do tai trong dung, luc cat do tai trong ngang, luc
kéo do tuwong bi ubn.

- Mo61 no1 san vo1 san:
v" Chiu nén, kéo do san bi uon.

v' Chiu cit do tac dong ctia vach ctng 1én ban.

O CAU HOI ON TAP

1. Trinh bay nguyén ly cdu tao chung hé két ciu nha cao ting ?

2. Trinh bay cdu tao ctia dam, cot, nit khung, vach trong nha cao ting ?

3. Trinh bay dic diém céu tao ctia hé két cau bé tong cdt thép lip ghép trong nha cao ting ?
4. Trinh bay va giai thich cdu tao cua lanh to trong vach nha cao tang ?
5

. Trinh bay céc hién tugng pha hoai ctia vach cung va tir 46 giai thich cau tao cua vach cling
(7

ThS. Pham Phu Anh Huy http://www.ebook.edu.vn 88
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CHUONG 6 : UNG DUNG ETABS

THIET KE KET CAU NHA CAO TANG

Noi dung co ban cia chwong :
v/ Trinh ty thiét ké nha cao tdng bang phdn mém ETABS.

v Cac budc thyc hién phan tich két ciu nha cao tang bang phan mém ETABS.

6.1. Trinh tu thiét ké két cAu bang ETABS

6.1.1. Xac dinh don vi tinh.

6.1.2. Xay dung hé ludi : tu tao h¢ ludi hodc nhap hé ludi tir autocad.
6.1.3. Dinh nghia vat liéu.

6.1.4. Dinh nghia tiét dién.

6.1.5. Xay dung md hinh hinh hoc.

6.1.6. Gan tiét dién.

6.1.7. Gén diéu kién bién.

6.1.8. Pinh nghia cac truong hop tai trong va to hop tai trong.

6.1.9. Gan tai trong

6.1.10.Dinh nghia cac thong s6 khac.

6.1.11.Thuc hién phan tich.

6.1.12.Nhép cac tai trong dong cho cong trinh.

6.1.13.Thuc hién lai qua trinh phan tich két cu va léy thong tin can thiét.
6.1.14.Thyc hién bai todn thiét ké.

6.1.15.Kiém tra lai két qua bai toan thiét ké.

6.2. Cac budéc thye hién cu thé

6.2.1. Xac dinh don vi tinh

M-rairm ~
M-m
Ton-mm
KM-cm
K.af-cm
M-
Toncm %

Kip-in A

6.2.2. Xay dung hé luéi : tu tao hé ludi hoac nhap hé ludi tir autocad.
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File/New model (Ctrl+N)

New Model Initialization

Do you want to initialize wour new model with definitions and
preferences from an existing .edb file? [Press F1 Key for help.]

[ Choose .edb ] [ Default.zdb ] [ Mo ]

Choose.edb : chon hé ludi da c6 san dudi dang file *.ebd
Default.edb : dung hé ludi mau cia ETABS.

Khi chon Default.edb man hinh s¢& xuét hién hop thoai

Building Mlan Grid Sysiem and Siory Data Definition

G Dimmerytions Plan] Siory Omennon

(& Unoem (ot Spacing %) Simple Sto Diasts
Nundas Lt in 3 Dirsclion. 4 Plurvbesd o §lsess 4
Mundas Lieat in Y Divsclion 4 Typicl Sty gt E]
Sy i Dinaction [ Btrim Sy Heghd
Snacry in'f Dinaction [

() Clmomn Sieey Dishs

) Cusiors Grd Spacing e

| . | |
L. L-J‘@ﬂ e ” i I‘ |

‘whaile Fab Two'waya  Guid Dinly
A= Thaly

=

SteelDeck  Slaggered Piat Sab  Flat Bl with
LT

o Beam

K Canel |

Grid Dimension (Plan) : cac théng sb ctia ludi trén mat bang

Uniform Grid Spacing : ludi c6 khoang cach cac duong ludi déu nhau.
Number Lines in X Direction : s6 lugng ludi theo phuong X.
Number Lines in Y Direction : s6 lugng ludi theo phuong Y.
Spacing in X Direction : khodng céach gitra cac duong ludi theo phuong X.
Spacing in Y Direction : khoang cach gitta cac dudng ludi theo phuong Y.
Story Dimension : kich thudc cong trinh
Simple Story Data : dif liéu cho ting tang.
Number Stories : s6 ting.
Typical Stories Height : chiéu cao ting dién hinh.
Bottom Stories Height : chiéu cao tang dién hinh.
Bac tu do tai nut

v" Mot nat ¢6 6 bac tu do : Uy, Uy, Us (chuyén Vi théng), R, Ry, R; (chuyén vi xoay)
v' Quy uéc chiéu duong cta nut :
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v' Moi bac tu do trong so dd két cAu s& thudc mot trong céc loai sau :
Active : chuyén vi s& duoc tinh dén trong qua trinh phan tich két cau.
Restrainted : chuyén vi da dugc xac dinh trudce, tuong tng véi1 nd chuong trinh s€ tinh
phan luc tai diém d6 trong qua trinh phan tich két cu.

o Constrained : chuyén vi s€ duoc xac dinh chuyén vi tir mot s6 bac tu do khac.

o Null : chuyén vi khong anh huong dén két cdu va s& bi bo qua trong qua trinh phan
tich két cdu. Cac nat nay khong cé chuyén vi, khong co6 ndi luc, khong c6 do cung,
khong restrain, khong cosntrain...

Unavaible : chuyén vi da dugc loai trur tr qua trinh phan tich két cau.

Céc nut dugc gan Unavaible Degress of Fredoom thi tat ca cac do cung, khdi lugng,
tai trong, Restrain, Constrain gan cho két cdu déu duoc bo qua trong qua trinh phén
tich.

6.2.3. Pinh nghia vt liéu
Xac dinh tiéu chuén thiét ké dé nhap vao cac dic trung vat lidu tuong tng.

Trong Etabs cho phép ta khai bao nhiéu vat liéu khac nhau : bé tong, thép, nhom..., vat li¢u
dang hudng, truc hudng, di hudng.

H¢ toa d6 dia phuong

¥ ‘_ = -
L' a
-~ 1|02
&
,"/ Malerial Local
i Coordinate Syslam Stress Componinits
Gén déc trung vat li¢u
Material Praperty Data
Dasplay Color
Malesial Name [BT=0 Color [——=—
Type of Matensl Type of Design
&+ lpctioge " Oiholropic Dengn Mj
Anabiias Propeity Data Creigr Propesity Diatas (ACT 318-55)
Mazs ped und Vidums 025
\Wasight per unk Y chume [z5
Modubuz of Elasticy [27E8
Posizon's Rasbo [0z
Coell of Thermal Expansion [1mEms
Shess Moduls [fenams
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Material name : tén vat li€u do nguoi dung ty dat, vi du bé tong mac 250 ta ky hiéu BT250
hodc bé tong c6 cap d6 bén 20 ky hiéu B20

Type of material
v’ Isotropic : ddng huéng.
v" Orthotropic : di huéng
Analysis Property Data

v' Mass per unit Volume : khdi luong riéng, dung dé tinh khéi luong riéng cia phan tir
trong bai toan dong.

v' Weight per unit Volume : trong luong riéng, dung dé tinh trong lugng ban than cua
phan tur.
v' Modulus of Elastictity : mé dun dan hoi, dung dé xac dinh d6 ctimg kéo nén va udn.
v Poisson’s Ratio : hé s poat-xong. Bé tong 14y bang 0,2, thép iy bang 0,3
6.2.4. Pinh nghia tiét dién.

C6 thé 14y tir thu vién miu hodc tu dinh nghia.

6.2.5. Xay dung mo hinh hinh hoc
V& mo6 hinh dua trén cic cong cu san c6 hodc cé thé nhép tir autocad.

6.2.6. Gan tiét dién.

6.2.7. Gan diéu Kién bién

- Lién ket Spring : 1a lién két dan hoi. Lién két dan hoi duge mo hinh hoa bang cac 16 xo, do
cung cua lién két dan hoi chinh 1a d§ cing cua lién két 16 xo. Lién két Spring dugc dung trong
cac bai toan : dam trén nén dan hoi, tam trén nén dan hoi...

Khai bao lién két Spring : Assign = Joint/point = Point Spring
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Aszign Springs

Sprng Stifness in Global Direchons:

Tiaulain ¢ 1 Do cimg cia lién két dan

Translation o hoi theo phuong X, Y, Z
, s~

Tranalstion 2 [0

RActation about #34 |0

Do cling cua lién két dan

Rodstion about Y [0 héi xoay quanh truc XX,
Rotation about 22 10 YY.ZZ.
Oipbiores

™ Add bo Exsstng Spings
* Replacs Exitting Sperngs
™ Drelete Extting Spings

- Lién két Constraints :

Cac diém cung chung mot Constraints s€ ¢ mot s6 chuyén vi nhu nhau. S6 lugng chuyén
vi cung nhau phu thudc vao loai Constraints.

Khi khai bao Constraints s6 lugng phuong trinh tinh toan giam, do vay tdc d tinh toan s&
tang lén.

Diaphragm : rang budc chuyén vi theo cing mat phang. Cac diém dugc gin cing mot
Diaphragm déu c6 2 chuyén vi trong mit phang cta Diaphragm va mot chuyén vi xoay vuéng
gbc v6i mat phing nhu nhau. M6 hinh nay dé mé hinh hoa san tuyét dbi cing trong nha cao
tﬁng.

Body Constraint : dung dé mo ta mot khdi hay mdt ph?ln ctia két cu duoc xem nhu 13 mot
khéi cing. Tt ca cac nut trong mot Body déu c6 chuyén vi nhu nhau.

Plate Constraint : lam cho tat ca cac nut cung bi rang budc chuyén vi nhu nhau nhu 1a mét
tam phang c6 do cimg chdng udn ngoai mat phing 13 v6 cling (nguoc voi Diaphragm).

Beam Constraint : 1am cho tit ca cac nut cung bi rang budc chuyén vi nhu nhau nhu 1a mot
dam thang c¢6 d6 cimg chdng udn bang vo cung (khong anh huong dén bién dang doc truc va
bién dang xodn ctia dam).

Khai bao : Assign = Joint/Point = Rigid Diagragm
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Chck 1o

Add New Disphvagm |

Change Diapheagm Name |

Delete Disphesom |

_ Cancel |

[T Disconnect irom AR Dispheagms

6.2.8. Pinh nghia cic trudng hop tii trong va té hop tii trong.
Tai trong :
v' Dead Load : tinh tai.
v Live Load : hoat tai.
v" Wind Load : tai trong gio.
v" Quake Load : tai trong gio.
v" Snow Load : tai trong tuyét.
T6 hop tai trong :
v' T6 hop ngudi dung : do ngudi dung ty dit.
v' T6 hop tu dong : t6 hop ETABS cung cap san c6 tén goi la Dcoml, Dcom2...
v Céc loai t6 hop tai trong :

ADD : t6 hop theo phuong phap cong timg thanh phan cua cic truong hop tai khai
béo trong t6 hop.
ENVE : t6 hop bao ndi lyc.
SRSS : cin cua tong binh phwong cac truong hop.
ABS : tri tuyét ddi ctia cac truong hop tai.
6.2.9. Gan tai trong.

Khéi luong nut : trong cac bai toan phan tich dong khdi luong nit ding dé tinh lyc quan
tinh. Thong thudng chuong trinh s& tinh khdi lugng ctia phén tir dua trén khai bao khdi luong
riéng cua vat lidu, sau d6 chuong trinh s& quy doi vé nut. Khdi lugng cia phan tir s& dugc tinh
cho 3 phuong twong tmg v6i 3 chuyén vi thang ctia nut. Chuong trinh s& bé qua moomen quén
tinh. Trong mot s6 truong hop khi tosnh toan dao dong cong trinh ta khong ding khdi luong
ma ETABS tuy tinh , khi d0 ta c¢6 thé khai bao khdi lugng tap trung hodc khéi lwong moomen
quan tinh tai bat ky nut nao.

Khai bao nhu sau : Asign = Joint/Point - Additional Point mass
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Mazses in Global Directions

Directon X,y Khéi lugng tap trung tai
Direction Z 0 nut theo 3 phuong

Mom. of Ingitia in Global Directions

Rotation sbout % |0

Moomen quan tinh tap

Rotation about v 0. trung tai nat theo 3
Rolstion sbout Z |0 phuong
Oiptiors

" Add to Existing Magses
(+ Replace Exsting Mases

™ [Delete Existng Maszes
Ok I Cancel

6.2.10.Pinh nghia cic thong s6 khac.

Céc thong s6 lién quan dén chu ky dao dong riéng ciia cong trinh.

6.2.11. Thue hién phan tich.

Phén tich Modal analysis : dung dé phan tich dao dong riéng cta cong trinh nhu chu ky,
tan s6, chuyén vi cta cac dang dao dong riéng cau cong trinh.

Diaphragm Center of Rigidity, Center of mass

Khai bao tinh toan tim cung : Analyze—> Caculate Diaphragm Centers of Rigidity, khi
menu nay duoc danh dau Etabs s& tinh toan tAm clmg trong qua trinh phan tich két cdu.

Dé xem két qua phan tich ta thyc hién nhu sau : Display = Set output table mode sau do

chon Building output , trong hdp thoai Display output table xem bang Cumulative Mass and
the Centers of rigidity

Center Mass Rigidity k

Edbt  liew
[CentorMazs Pigidty =]
Stary Diaphragm MassX Hass HCM YCM CumMaseX | CumMassY HCCM YCCM X®CR YCR

| » | STORTY T1 11405 1.1405 7227 g.386 1.1408 11405 V227 8.366 8.037 838D
STORYZ T2 1,7800 1.7500 9000 3.000 1,7900 1.7900 3,000 3.000 712 2,93
a10AT3 T3 1732 1312 g102 8895 173l 13z 9102 .85 734 B.952
STORY4 T4 05473 0.8473 9254 274 D.EA73 06473 9264 2.746 2,742 BE1Z

M4 pM

MassX, MassY : khéi luong diagragm theo phuong X va Y.
XCM, YCM : toa do tam khéi luong.
XRC, YRC : toa do tdm cing.

6.2.12.Nhap cac tii trong dong cho cong trinh.
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6.2.13.Thuec hién lai qua trinh phan tich két cAu va lay thong tin cén thiét.

6.2.14.Thue hién bai toan thiét ké.

6.2.15.Kiém tra lai két qua bai toan thiét ké.

Can kiém tra lai két qua thiét ké (boi phién ban str dung 1a phién ban crack khong c6 ban

quyén st dung).

Can kiém tra lai két qua bai toan thiét ké theo tiéu chuan Viét Nam (néu sir dung phuong phap

dung tiéu chuin Canada dé diéu chinh két qua tinh thép theo tiéu chuan Viét Nam)

O CAU HOI ON TAP

1. Trinh bay trinh ty phan tich két cu bang phan mém ETABS ?

2. Ung dung dé phan tich két cdu bang phan mém ETABS ?

O BAI TAP

1. Dung phan mém ETABS dé phén tich cong trinh chiu dong dat véi cac sb liéu sau ?

. . Do 16n
bxh H Q Miac | Loai | Giatoc | Loai cong Cap déo d(i
Y A \ ong
cm m T BT nén | nén ay trinh CT .
em) | (m) | (D) : tie e
30x35 | 3,9 320 200 B 0,10g | Truong hoc | Trung binh 5
Nha 13
40x45 | 3,6 | 300 | 250 | C | o0,15¢ a‘am Cao 5.5
viéc
30x50 | 3,6 500 300 A 0,2g Nha ¢ Trung binh 5
Q
" » » » » » n ‘
£ £ gl =
& 1,20 |
[ ] B 8 8 8 1 8 < |-
e o 211,4Q =° }
<o}
< s g o
" B » B » » " x = x| =
el o) Kel T
. 6x5m=30m . - i b — 1
6m 6m
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Phu luc

PHU LUC
PHU LUC 1 : Cac cudng db tiéu chuan cla bé tong R,,, R,, va cudng do tinh toan cuda bé téng

khi tinh toan theo cac trang thai giéi han tha hai R, ., R, ., MPa

Cap dd bén chiu nén cua bé tong

M150 | M200 | M250 | M350 | M400 | M450 | M500 | M600 | M700 | M700 | M800

Nén doc truc

(cudng d6 lang Bé téng nang 9,5 11,0 | 15,0 | 18,5 | 22,0 | 25,5 | 29,0 | 32,0 | 36,0 | 39,5 | 43,0
tru) Rbn ’ Rb,ser

Kéo doc truc
R R Bé tong nang 1,00 1,195 | 1,40 | 160 | 1,80 | 1,95 | 210 | 2,20 | 2,30 | 2,40 | 2,50
btn» *Vbt,ser

PHU LUC 2 : Cac cudng do tinh toan cua bé téng Rr,, R,, khi tinh toan theo cac trang thai gigi han thir nhat, MPa

Cap dd bén chiu nén cua bé tong

Trang thai Loai bé tong | B12,5 B15 B20 B25 B30 B35 B40 B45 B50 B55 | B60

M150 | M200 | M250 | M350 | M400 | M450 | M500 | Me00 | M700 | M700 | M800

Nén doc truc

(cuong do lang tru)|Bé tong nang 7.5 8,5 1,5 | 145 | 17,0 | 19,5 | 22,0 | 25,0 | 27,5 | 30,0

33,0
Rb
Kéo doc truc o 5
R Bé tong nang 0,66 0,75 0,9 | 1,05 | 1,20 | 1,30 | 1,40 | 1,45 | 155 | 1,60 | 1,65
bt
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PHU LUC 3 : Cudng do chiu kéo tinh toan cua bé téng Rr,, ing véi cap dé bén chiu kéo cua bé tong, Mpa

Cdp dd bén chiu kéo va mac tuong ting cua bé tong

http://www.ebook.edu.vn

Trang thai Loai bé tong B,0,8 B,2 B1,6 B,2,0 B.2,4 B.2,8 B,3,2
K10 K15 K20 K25 K30 K35 K40
Kéo doc truc Bé tdbng nang 0,62 0,93 1,25 1,55 1,85 2,15 2,45
PHU LUC 4 : M6 dun dan hoi ban dau cua bé tong khi nén va kéo, E, x 10%, Mpa
Cap dd bén chiu nén va mac tuong tng
Loai bé tong B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
M150 | M200 | M250 | M350 | M400 | M450 | M500 | M600 | M700 | M700 | M800
Bé tong nang |déng ran tu nhién 21,0 | 23,0 | 27,0 | 30,0 | 32,5 | 34,5 | 36,0 | 37,5 | 39,0 | 39,5 | 40,0
dudng hd nhiét & ap suat khi quyén 19,0 | 20,5 | 24,0 | 27,0 | 29,0 | 31,0 | 32,5 | 34,0 | 35,0 | 35,5 | 36,0
chung ap 16,0 | 17,0 | 20,0 | 22,5 | 24,5 | 26,0 | 27,0 | 28,0 | 29,0 | 29,5 | 30,0
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PHU LUC 5 : Cudng db chiu kéo tiéu chuan R, va cudng do chiu kéo tinh toan

cua thép thanh khi tinh toan theo cac trang thai gigi han tha hai R

s,ser

Nhém thép thanh Gia tri R, va R, , MPa
Cl, Al 235
Cll, A-ll 295
Clil, A-lll 390
CIV, A-lV 590
A-V 788
A-VI 980
AT-VII 1175
A-1IIB 540

PHU LUC 6 : Cudng db chiu kéo tiéu chuan R, va cudng do chiu kéo tinh toan
cua thép sdi khi tinh toan theo cac trang thai gidi han thit hai R, .,

Nhém thép soi Cap do bén Pudng kinh, nm | Giatri R, va R, , MPa

Bp-I - 3;4;5 490

1500 3 1500

1400 4;5 1400

B-II 1300 6 1300

1200 7 1200

1100 8 1100

1500 3 1500

1400 4;5 1400

Bp-Il 1200 6 1200

1100 7 1100

1000 8 1000

K7 1500 6;9; 12 1500

1400 15 1400

K-19 1500 14 1500
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PHU LUC 7 : Cudng dd tinh toan cua cét thép thanh khi tinh toan
theo cac trang thai gigi han thr nhat

Cudng do chiu kéo, MPa
- - Cudng do
i 3 cot thép | cotthép ngang | hiu nén
Nhém thép thanh doc (c6t thép dai, :
R cot thép xién) R,
’ RSW

Cl, A-l 225 175 225
Cll, A-lI 280 225 280
A-lll c6 duong kinh, mm 6+8 355 285* 355
ClIl, A-Ill ¢6 dudng kinh, mm 10 + 40 365 290* 365
CIV, A-IV 510 405 450**
A-V 680 545 500**
A-VI 815 650 500**
AT-VII 980 785 500**

cokiemsoatdo |4, 390 200

gién dai va Ung suat
A-11IB

h’) k. ~ e A
ohi kiem soat 40| 4 360 200
gian dai

*  Trong khung thép han, doi vGi cét thép dai dung thép nhém CllI, A-Ill ¢c6 dudng kinh nhd
hon 1/3 dudng kinh cot thép doc thi gia tri R, = 255 MPa.

** Céc gia tri R, néu trén dugc lay cho két cau lam tir bé tdng nang, bé tdng hat nho, bé
tong nh¢ khi ké dén trong tinh toan cac tai trong 1ay theo muc 2a trong Bang 15; khi ké dén
cac tai trong 18y theo muc 2b trong Bang 15 thi gia tri R, = 400 MPa. Béi véi cac két cdu lam
tlr bé téng t6 ong va bé téng réng, trong moi trudng hop 13y R,.=400 MPa.

- Trong moi trudng hap, khi vi ly do nao d6, cot thép khéng cing nhém Clll, A-lll trd 1én dudc

diing lam c6t thép ngang (c6t thép dai, hodc cot thép xién), gia tri cudng do tinh toan R, 18y
nhu déi véi thép nhom ClIl, A-l11.

Cudng do tinh toan clia cdt thép ngang (cot thép dai va cot thép xién) R, dudc gidm xudng so

vGi R bang cach nhan véi cac hé s diéu kién lam viéc y; va ¥, . Cac hé sé nay Idy nhu sau:

a) khong phu thudc vao loai va mac thép: 18y y,=0,8 (y, k& dén su phan bd (ng suét
khéng déu trong cot thép);

b) d6i véi thép thanh nhém ClIl, A-lll c6 dudng kinh nhé hon 1/3 dudng kinh c6t thép doc va
dsi véi thép sgi nhém Bp-I trong khung thép han: y,,=0,9 (7,, ké dén kha nang lién két
han bi pha hoai gion).
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PHU LUC 8 : Cudng dé tinh toan cua cot thép sdi khi tinh toan theo cac trang
thai gidi han thir nhat, Mpa

Cudng do chiu kéo tinh toan
g dochi : Cuadng do chiu

Nhém thép sdi Bfmng-kmh Cot thép doc C(“?'t thép ngang nén tinh toan

thép sgi, mm R (cot thép dai, cot R

S SC

thép xién) R,

Bp-I 3;4;5 410 290" 375™*

B-ll c6 cdp d6 bén

1500 3 1250 1000
1400 4;5 1170 940
1300 6 1050 835
1200 7 1000 785
1100 8 915 730

Bp-Il ¢ cép dd bén

1500 3 1250 1000 500**
1400 4;5 1170 940
1200 6 1000 785
1100 7 915 730
1000 8 850 680

K-7 ¢6 cdp do bén

1500 6;9; 12 1250 1000
1400 15 1160 945
K-19 14 1250 1000

PHU LUC 9 : M6 dun dan héi cia mat sé loai cot thép

Nhom cét thép E,-10™, MPa
Cl, A-l, Cll, Al 21
Clll, A-ll 20
CIV, A-IV, A-V, A-VI va AT-VII 19
A-llls 18
B-II, Bp-II 20
K-7, K-19 18
Bp-| 17
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PHU LUC 10: Cac hésé &, ¢, «,

& ¢ a, & ¢ a,, 4 ¢ Ay
0,01 0,995 0,010 0,26 0,870 0,226 0,51 0,745 0,380
0,02 0,990 0,020 0,27 0,865 0,234 0,52 0,740 0,385
0,03 0,985 0,030 0,28 0,860 0,241 0,53 0,735 0,390
0,04 0,980 0,039 0,29 0,855 0,243 0,54 0,730 0,394
0,05 0,975 0,049 0,30 0,850 0.255 0,55 0,725 0,399
0,06 0,970 0,058 0,31 0,845 0,262 0,56 0,720 0,403
0,07 0,965 0,068 0,32 0,840 0,269 0,57 0,715 0,407
0,08 0,960 0,077 0,33 0,835 0,276 0,58 0,710 0,412
0,09 0,955 0,086 0,34 0,830 0,282 0,59 0,705 0,416
0,10 0,950 0,095 0,35 0,825 0,289 0,60 0,700 0,420
0,11 0,945 0,104 0,36 0,820 0,295 0,62 0,690 0,428
0,12 0,940 0,113 0,37 0,815 0,302 0,64 0,680 0,435
0,13 0,935 0,122 0,38 0,810 0,308 0,66 0,670 0,442
0,14 0,930 0,130 0,39 0,805 0,314 0,68 0,660 0,449
0,15 0,925 0,139 0,40 0,800 0,320 0,70 0,650 0,455
0,16 0,920 0,147 0,41 0,795 0,326 0,72 0,640 0,461
0,17 0,915 0,156 0,42 0,790 0,332 0,74 0,630 0,466
0,18 0,910 0,164 0,43 0,785 0,338 0,76 0,620 0,471
0,19 0,905 0,172 0,44 0,780 0,343 0,78 0,610 0,476
0,20 0,900 0,180 0,45 0,775 0,349 0,80 0,600 0,480
0,21 0,895 0,188 0,46 0,770 0,354 0,85 0,575 0,489
0,22 0,890 0,196 0,47 0,765 0,360 0,90 0,550 0,495
0,23 0,885 0,204 0,48 0,760 0,365 0,95 0,525 0,499
0,24 0,880 0,211 0,49 0,755 0,370 1,00 0,500 0,500
0,25 0,875 0,219 0,50 0,750 0,375 — — —

ThS. Pham Phi Anh Huy http://www.ebook.edu.vn 89




Phu Luc

PHU LUC 11 : Cac gia tri o, &, a, ddi véi cau kién lam tir bé tdng ning

Hé s diéu e . Cap dd bén chiu nén cua bé tong
kién lam viac | \nom cotthep chiu | oo ia,
2 g kéo ; B12,5 | B15 B20 B25 B30 B35 B40 B45 B50 B55 B60
cua bé tong vy,,
0,9 Bat ky ) 0,796 | 0,789 | 0,767 | 0,746 | 0,728 | 0,710 | 0,692 | 0,670 | 0,652 | 0,634 | 0,612
CILA-III (& 10-40) va Ep 0,662 | 0,654 | 0,628 0,604 | 0,583 0,564 | 0,544 | 0,521 0,503 0,484 | 0,463
Bp-l (& 4; 5) Op 0,443 0,440 | 0431 0,421 0,413 0,405 0,396 | 0,385 0,376 | 0,367 | 0,356
Cll, A-ll Ep 0,689 | 0,681 0,656 | 0,632 | 0,612 | 0,592 0,573 0,550 | 0,531 0,512 | 0,491
ap 0,452 | 0,449 | 0,441 0,432 | 0425 0,417 0,409 | 0,399 | 0,390 | 0,381 0,370
Cl, A-l Ep 0,708 | 0,700 | 0,675 0,651 0,631 0,612 0,593 0,570 | 0,551 0,532 | 0,511
ap 0,457 | 0,455 0,447 | 0439 | 0432 | 0,425 0,417 | 0,407 | 0,399 | 0,391 0,380
1,0 Bat ky 1) 0,790 | 0,782 | 0,758 0,734 | 0,714 | 0,694 | 0,674 | 0,650 | 0,630 | 0,610 | 0,586
CIILA-Il (& 10-40) va Ep 0,628 | 0,619 | 0,590 | 0,563 0,541 0,519 0,498 | 0,473 0,453 0,434 | 0411
Bp-l (D 4,5) Op 0,431 0,427 | 0,416 | 0,405 0,395 0,384 | 0,374 | 0,361 0,351 0,340 | 0,326
Cll, A-ll Ep 0,660 | 0,650 | 0,623 0,595 0,573 0,552 0,530 | 0,505 0,485 0,465 0,442
ap 0,442 | 0439 | 0,429 | 0,418 0,409 | 0,399 0,390 | 0,378 | 0,367 | 0,357 | 0,344
Cl, A-l Ep 0,682 | 0,673 | 0,645 | 0,618 | 0,596 | 0,575 | 0,553 | 0,528 | 0,508 | 0,488 | 0,464
ap 0,449 | 0446 | 0437 | 0427 | 0,419 | 0410 | 0,400 | 0,389 | 0,379 | 0,369 | 0,356
11 Bat ky w 0,784 | 0,775 0,749 | 0,722 | 0,700 | 0,808 0,810 | 0,630 | 0,608 | 0,586 | 0,560
CIILA-III (Z 10-40) va Ep 0,621 0,611 0,580 | 0,550 | 0,526 | 0,650 | 0,652 | 0,453 0,432 | 0411 0,386
Bp-l (D 4,5) ap 0,428 | 0424 | 0,412 | 0,399 | 0,388 | 0,439 0,440 | 0,351 0,339 | 0,326 | 0,312
Cll, A-ll Ep 0,653 0,642 | 0,612 | 0,582 | 0,558 | 0,681 0,683 0,485 0,463 0,442 | 0416
ap 0,440 | 0436 | 0425 0,413 0,402 | 0,449 0,450 | 0,367 | 0,356 | 0,344 | 0,330
Cl, A-l Ep 0,675 0,665 0,635 0,605 0,582 | 0,703 0,705 0,508 | 0,486 | 0,464 | 0,438
ap 0,447 | 0444 | 0,433 0,422 | 0412 | 0456 | 0,456 | 0,379 | 0,368 | 0,356 | 0,342
©=085-0008R,; & =——f @ — ar =& (1-05&): 0,, =500MPa néu 7,, <1; o, =400MPa néu 7,, >1
1+ (1 —J
Oscu L1
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PHU LUC 12 : Hé s& dd tin cay cuia mdt sé loai bé tong khi nén »,. va khi kéo y,,

Gia tri y,. va y,, khitinh toan két cau theo

trang thai gidi han

tha nhat
Loai bé tong

7,, ung véi cap do thu hai

Vb bén cua bé tong Ybes Vi

chiu nén | chiu kéo

Bé tong nang, bé téng hat nho,
bé tong tu (ing suét, bé tdng nh¢ 1,3 1,5 1,3 1,0
va bé téng réng

Bé tdng t6 ong 1,5 2,3 M 1,0

PHU LUC 13 : Bang chuyén déi don vi ky thuat cii sang hé don vi SI

Don vi Hé don vi Si
Pailugng |  ky - Quan hé chuyén déi

thuatcii| Tan qoi y

én goi hidu

1kG=9,81N~10N
Niuton N
kG o 1 kN =1 000 N
Luc . kilé Niuton kN
T (t&n) 1T=9,81kN ~ 10 kN

méga Niuton| MN
1 MN =1000 000N

" kgm |NUtOnmet [\ 11 kGm = 9,81 Nm ~ 10 Nm
omen il Ni
Tm k"on':‘('é‘:t"” KNm |1 Tm = 9,81 kNm ~ 10 kNm

1 Pa=1N/m?*~0,1 kG/m?
1 kPa =1 000 Pa = 1 000 N/m? = 100 kG/m?

g At i 2 = - ~ 2
Ung suat; KG/mm? Niuton/mm 1 MPa =1 000 000 Pa = 1000kPa~100 000 kG/m

N/mm?

—_ 2
Cudng do; 2 Pascan =10 kG/cm
kG/cm Pa _ 2
R R 1 MPa =1 N/mm
M& dun T/m? Méga MPa
dan hoi Pascan 1 kG/mm?= 9,81 N/mm?

1 kG/cm? = 9,81x10*N/m* ~ 0,1MN/m? = 0,1 MPa
1 kG/ m* = 9,81 N/m*= 9,81 Pa ~ 10 N/m* =1daN/m?
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PHU LUC 14 : BANG TRA DIEN TiCH VA TRONG LUQNG COT THEP

Dﬁgﬁg Dién tich tiét dién ngang (cm2) tng véi s6 thanh Egr?g
(mm) 1 2 3 4 5 6 7 8 9 (kg/m)
6 | 0283 [ 0565 | 0.848 | 1.130 | 1.413 | 1.696 | 1.978 | 2.261 | 2.543 | 0.222
8 [ 0502 [ 1.005 | 1.507 [ 2.010 | 2.512 | 3.014 | 3517 | 4019 | 4522 | 0.394
10 | 0.785 | 1.570 | 2.355 | 3.140 | 3.925 | 4.710 | 5495 | 6.280 | 7.065 | 0.616
12 | 1.130 | 2.261 | 3.391 | 4522 | 5.652 | 6.782 | 7.913 | 9.043 [ 10.174 | 0.887
14 | 1.539 | 3.077 | 4.616 | 6.154 | 7.693 | 9.232 | 10.770 | 12.309 | 13.847 | 1.208
16 | 2.010 | 4.019 | 6.029 | 8.038 [10.048 | 12.058 | 14.067 | 16.077 | 18.086 | 1.578
18 | 2.543 | 5.087 | 7.630 | 10.174 | 12.717 | 15.260 | 17.804 | 20.347 | 22.891 | 1.997
20 | 3.140 | 6.280 [ 9.420 | 12.560 | 15.700 | 18.840 | 21.980 | 25.120 | 28.260 | 2.465
22 [ 3799 | 7.599 | 11.398 | 15.198 | 18.997 | 22.796 | 26.596 | 30.395 | 34.195 | 2.983
25 | 4906 | 9.813 [ 14.719 | 19.625 | 24.531 | 29.438 | 34.344 | 39.250 | 44.156 | 3.851
28 | 6.154 | 12.309 | 18.463 | 24.618 | 30.772 | 36.926 | 43.081 | 49.235 | 55.390 | 4.831
30 | 7.065 | 14.130 | 21.195 | 28.260 | 35.325 | 42.390 | 49.455 | 56.520 | 63.585 | 5.546
32 | 8.038 | 16.077 | 24.115 | 32.154 [ 40.192 | 48.230 | 56.269 | 64.307 | 72.346 | 6.310
36 | 10.174 | 20.347 | 30.521 | 40.694 | 50.868 | 61.042 | 71.215 | 81.389 [ 91.562 | 7.986
40 | 12.560 | 25.120 | 37.680 | 50.240 | 62.800 | 75.360 | 87.920 | 100.480 [ 113.040 | 9.860
PHU LUC 15 : BANG TRA DIEN TiCH COT THEP O DANG LUOI (mm?*/m)

Dlgﬁgg Budc cdt thép (mm)
(mm) | 70 | 80 [ 90 | 100 [ 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | 190 | 200
6 | 404|353 | 314|283 | 257|236 [ 217202188 177 | 166 | 157 | 149 | 141
6/8 | 550 | 481 | 427 | 385 | 350 | 321 | 296 | 275 | 256 | 240 | 226 | 214 | 202 | 192
8 | 718 628 | 558 | 502 | 457 | 419 | 386 | 359 | 335 [ 314 | 296 | 279 | 264 | 251
8/10 | 908 | 795 | 707 | 636 | 578 | 530 | 489 | 454 | 424 | 397 | 374 | 353 | 335 [ 318
10 [ 1121 981 | 872 [ 785 | 714 | 654 | 604 | 561 | 523 | 491 | 462 | 436 | 413 | 393
12 |1615]1413] 1256 1130 1028 942 | 870 | 807 | 754 | 707 | 665 | 628 | 595 | 565
14 [2198]1923]1710] 15391399 1282 1184 1099 | 1026 | 962 | 905 | 855 | 810 | 769
16 |2871[2512]2233[2010] 1827 1675] 1546 | 1435] 1340 1256 | 1182 | 1116 1058 | 1005
18 |3633[3179] 282625432312 [ 2120] 1956 | 1817|1696 | 1590 | 1496 | 1413 | 1339 1272
20 |4486[3925]3489[3140]2855[2617] 2415224312093 | 1963 | 1847 | 1744 | 1653 | 1570
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PHU LUC 16 : TAI TRONG TIEU CHUAN PHAN BO PEU TREN SAN VA CAU

THANG
Tai trong tiéu chuin
Loai phéng Loai nha va céng trinh daN/m®
Toan phin | Phin dai han
1. Phéng ngu a) Khach san, bénh vién, trai giam 200 70
b) Nha & kigu c&n hd, nha tré, mau gido, trudng
hoc ndi tra, nha nghi, nha huu tri, nha diéu
dudng... 150 30
2. Phbéng an, ph@:ng a) Nha 4 kiéu can hd 150 30
khach, dbUE'”Q\ Vvé sinh. |n) Nha tré, mau gido, truiing hoc, nha nghi, nha
phéng tam, phong bida | hiy tri, nha diéu dudng, khach san, bénh vién,
trai giam, tru sd cd quan, nha may 200 70
3. Bép, phong giat a) Nha & kiéu can hd 150 130
b) Nha tré, mau gido, trudng hoc, nha nghi, nha
huu tri, nha digu dudng, khach san, bénh vién,
trai giam, nha may 300 100
4 Van phong, phong thi [Tru sd co quan, trudng hoe, bénh vién, ngan
nghiém hang, ca s& nghién clfu khoa hoc 200 100
5. Phong néi hoi, phéng |Nha & cao tdng, co quan, trudng hoc, nha nghi,
déng cd va quat ... k& cd |nha huu tr, nha diéu dudng, khach san, bénh
khdi lugng may vién, trai giam, cd s& nghign clu khoa hoc 750 750
6. Phéng doc sach a) Co dat gia sach 400 140
b) Khong dat gia sach 200 70
7. Nha hang a) An udng, giai khat 300 100
b) Trién lam, trung bay, cifa hang 400 140
Tai trong tiéu chuin
Loai phéng Loai nha va céng trinh daN/m?
Toan phin | Phin dai han
8. Phong héi hop, khigu |a) Cé gh# gan cd dinh 400 140
vil, phéng dai, phong khan | ) Khang co gh€ gén cf dinh. 500 180
gia, phéng hda nhac,
phéng thé thao, khan dai.
9. San khiu 750 270
10. Kho Tai trong cho 1 mét chifu cao vat liéu chét kho :
a) Kho sach luu trlr (sach hoac tai liéu xép day
dac) 480 dalN/m 480 daMN/m
b) Kho sach & cac thur vién 240 daN/m 240 daMN/m
c) Kho gidy 400 daNfm 400 daMN/m
d) Kho lanh 500 daM/m 500 daN/m
11. Phong hoc Truang hoc 200 70
12. Xudng a) Xudng dic 2000 -
b) Xudng sita chita, bdo duBng xe co trong
luong = 2500 kg 500 -
c) Phang 1dn cd lap may va ca dudng di lai 400 E
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PHU LUC 17 : BANG XAC PINH HE SO KHi PONG

Sd d5 nha, céng trinh, cic ciu kign

va =d d8 tai trong gid

o Chi din xac dinh hé s& khi déng Chu thich
va so dé tai trong gid
1.
a) Cac mat phéng théng dimng:
-Ban gio c=+08
- Khudt gié c=-08
b) Cac mat phing thing ditng hay nghiéng
vai phugng dimg khéng qua 15° na&m
trong cac nha nhiéu cla tréi hodc cac
nha cé mat phitc tap khac (n€u khéng cd
sa df tugng (ng trong bang nay):
- Mat bén hay mat trung gian nho cao &n:
e fe c=+ 0=?
-Boén gié -_08
- Khudt gié
- Mat trung gian khac:
C g.g'; c=-05
-Bén gm =05
- Khuét gié
50 d& nha, céng trinh, cic ciu kid . .
s Chi din xdc dinh hé =8 khi déng Chu thich

2. Nha co mai déc hai phia

— Khi gi6 thdi vao ddu héi nha, cac

. - h1_-"'.| R,
Hés§ | « db 0 05 1 >2 mét mai déu ldy c, = - 0.7
0 0 | —o06 1 <07 [ -0s — Khi x&c dinh hé s& v theo diéu 6.15
c Ca c 20 | +02 | —04 | -07 | -08 thi h=h,+0,2 x| xtga
TVAT77T7 # | 40 | +04 | +03 | -02|-04
“ “|h, 60 +08 | +08 | +08 | +08
. =+0.8 1
Frrrrr T Ce <60 | -04 | -04 | -05 | -08
!
ol Giatri c_, khi h, /I bing
= ' <05 1 =2
Cea b
=1 -04 -05 -06
= 22 -05 -06 -0,6
C!G
Mat bing
3. Mai hai chiéu kin dp sat dat
a Vg 30° = 60"
—-
Ceq 0 +0.2 +0.8
ch 08
\ &
LSS LA LSS
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5d d6 nha, cdng trinh, cic ciu kién
va =d d8 tai trong gié

Chi dan xac dinh hé =6 khi déng

Chii thich

4. Mai vom kin up sat dat

f/l (e
08 0.1 +0,1
0.2 +0,.2
Cu ' s 05 +06
Lf Jlr L F
1 T
5. Mai vom hodc gdn gifng dang vém (nhu mai b/ f/l - Khi xac dinh hé s& v theo diéu 6.15
&n cac dan hinh ca ) Hé & thi h=h,+0,7f
trén cac dan hinh canh cung) = 1 01 0.2 03 04 05 i 1+0,
- € 0 |+01]|+02|+04]|+06]|+07
Cor STITTTT /7, Com-0 Cat 2 | -02]|-01|+02|+05|+07
h f =1 -08 | -07|-03]|+03 | +07
G408 o7 %ﬂca h, Co -08|-09| -1 | -11|-12

Gia tri ¢, |8y theo so dd 2

6. Nha kin mai dic mét chidu

———

Cor 0,5
o
05 +08 05
> -

#

C,=+0,8

o Cay
<15° -06
30° 0
> §0° +08

50 d6 nha, céng trinh, cic ciu kién
va =d 8 tai trong gid

Chi dan xac dinh hé =& khi déng

Cha thich

7. Nha kin c6 phén ban mai

0,8]+0.8 C

L
8,58 o,

1
Mat bang

h,/h, Co
1,2 -05
14 -03
1,6 -01
1.8 0,0
20 +0.2
25 +04
3.0 +0,6
=40 +0.8

- Khi b, b, va 0< £<30°, thi co
|8y theo bang nay
- Khi by > b, thic, 14y theo so d6 2

- Gid tri €,4, Caa, Cus 18y theo so d 2

8. Nha mét nhip 6 clia trdi doc theo chigu dai nha

-Giatri Coy, Cap, Cog &y theo so db 2

- Hé s& khi déng ddi vai cac mat cla trai 18y = 0,6

- Hé =8 khi déng d&i vai cac mat dén gid cla cla troi khi goc
nghiéng mai déc nhd hon 20° 18y = -0,8

- Khi tinh khung ngang cia nha cé cla
trdi theo sd @6 8 va oo cac tdm chan
gié thi hé s& khi déng tdng cdng l1&n
hé théng “clfa trdi - tAm chan” Iy
bang 1.4

- Khi xac dinh hé s8 v theo digu 6.15
thi h = h;

9. Nha nhiéu nhip cd cla tréi doc theo chigu dai
nha

C, =05

@
s
o
maim
(+]
1

- Xem chi dan hé s& khi déng cla so df 8
- D6i vai mai nha trén doan AB hé s8 c_ I8y nhu so dé 8
- B8 vai cla trai doan BC:
Khi 2 <2thic, =02
Khi2z< A =8thic, =0,14
Khi 4 =8thic, =08
~h,)

2

Trong dé: A =a/(h,

- B&i vai nhimg doan mai con lai ¢, =-05

- Tuéing dén gio, khuft gié va tudng
bét ky, hé s& khi déng xac dinh nhur
50.d6 2

- Khi xac dinh hé s8 v theo diéu 6.15
thi h=h,
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50 d6 nha, céng trinh, cic ciu kién
va =d d5 tai trong gid

Chi dan xac dinh hé s& khi déng

Chii thich

10. Nha nhi€u nhip c6 cla trai doc theo chiu dai
nha, cao dé léch nhau.

c,, Ca

o

- Xem chi dan hé sd khi déng cla sd dé 8.

-Hé sd cLy, €Ly, Cg |8y nhusa dd 2 Khi xac dinh ¢,y theo h,
(chigu cao tugng dén gid).

- Béi véi doan AB hé s8 ¢, xac dinh nhu doan BC clha so d6 9,
khi chiéu cao cifa tr&i bang (h, —h, )

- Xem chi thich d so dé 9

-Hé s8 ¢, 18y nhuso ds 2

12. Nha kin 2 khdu d&, mai déc hai chiéu, cao dé
l&ch nhau.

- Hé s8 cy |8y nhuso dé 2

13. Nha kin 3 khdu d&, mai déc hai chiéu, cao dé
l&ch nhau.

-Hé s8 ¢, 18y nhuso ds 2
- Hé s8 ¢, 18y nhu sau: ¢, =0,6x(1-2h,/h). Khi h; =h
thi €y =06

50 d& nha, céng trinh, cic ciu kién
va =d d5 tai trong gid

Chi dan xéc dinh hé 58 khi déng

Cha thich

14. Nha kin c6 clfa trdi va mét phdn ban mai.

Hé sd khi déng xem so df bén

FErrrrrs FErrrrrs

Hé sd khi déng xem so df bén

16. Nha kin 3 khdu da, giifa co cla trai doc nha.

—Hésd ¢, ldy nhusodb 2
— Hé s8 c,, ldy nhusau: cp =0,6x(1—-2h,/h). Khi h; =h
thic, =-06

Hé s8 c_, 18y nhu sau:
Khi a<4h thi c_,=+0.2
Khi a > 4h thi c,=+0,6
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S0 d8 nha, céng trinh, cac ciu kién

va =d d6 tai trong gio

i o » Chi din xac dinh hé s& khi déng Cha thich
va =d do tai trong gid
18. Nha kin cé tuéng vugt mai, mai déc hai phia Hé s& khi dong xem so dé bén
—-
Hé s& khi déng xem sd d& bén
i i
20. Nha kin mai vom hai khdu dé c6 cita tréi ngdm. | Hé s6 khi déng xem sa dé bén
— -
I L
; 1.2 ‘ o7 3
21. Nha kin mét khdu @6 cé clfa trdfi va tdm chén Hé =& khi dong xem so dé bén
gié.
So @8 nha, céng trinh, cac ciu ki - .
© i, cong T, cac eauken Chi din xac dinh hé <6 khi déng Chii thich

22. Nha kin hai khdu db co cifa trdi va tdm chan

gio.
—
AP
©

Hé sd khi déng xem so dé bén

23 Nha kin, mai vé méng va mai lugn song hodc

gép nép
—- b
Cat f
©
s ’\_N/\_/\_,] . -
—f%l‘—
Ca
@
7 Caa h

R

Heé s8 C 4 va C.a |8y nhu sau:
-Nhusodd2néu f/lb =025
- Nhurso @6 9 néu f/b > 0,25

24 Nha cd mai rang cua

— -
05 08 05 4505 0404

Cor S Hg b 2SS :E

04 04 D5 05 0F 08

-Hé s8 ©.y va C.y |8y theo so db 2
- Luc ma sat W, tinh cho truging hop hudng gié theo chiéu mii
tén cling nhu theo phuong vuéng géc véi mat phing ban vé.

- Luc ma sat tinh theo hudng gié vai

c; =0,04

- Xem chu thich ¢ so d8 9@
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S50 d8 nha, cong trinh, cac ciu kién
va =d d5 tai trong gid

Chi dan xac dinh hé =& khi déng

Cha thich

25. Nhé cd clia trai thign dinh
€, 05 Cu 05 Cu 05

:t 05 }LE 05705 'E-ul

1#%““ -

-Hésd ¢, va c, |8y theo so db 2

- Luc ma sat W, tinh nhu so d& 24

- Xem chu thich ¢ so d8 9

26. Nha kin nhiéu khiu dé phic tap

B

. _3 T

jg Ak QQI’T[

JJZ'-‘]E Tas

a=4h
1o

‘I"T w08 05 s

-Hé sd ¢, |8y nhu sau:
Khi a<4h thi c=+02
Khi a=4h thi c,,=+08

27. Nha c6 mét mat md thudng xuyén (md hoan
toan hodc md mét phén)

C=+08 5

Goi p Ia dé thdm thau gié cla tudng, bang ty s& gilfa dién tich |6
clta md va dién tich clia mét tudng.

- Khi g 5% thi ¢y = € = 0,2 thy theo hudng dén hay khust
gid.

- Khi g 2 30%thi ¢;; = ¢ xacdinhtheosodd2va c;=+08

- Truging hop md mét mat hoan toan cing |8y nhukhi g = 30%.

Hé s6 c, I8y theo so dé 2.

- W&i nha kin 18y c; = 0. Trong céc
nha néu & muc 6.1.2, gia tri tiéu
chuin cla ap luc ngoai lén vach
ngan nhe (Khi ty trong b& mat cla
chiing nhd hdn 100 kg/m?) Idy bang
0.2W,, nhung khéng nhé hon 10
kg/m®.

- V& mdi tuding nha, ddu + hay - cla
c, Khi # < 5% xac dinh tir diéu

kién thuc nghiém vdi cac phudng an

50 d6 nha, c¢éng trinh, cic ciu kién
va 5o d5 tai trong gid

Chi din xéc dinh hé =6 khi déng

Cha thich

tai trong bét lgi nhét.

28. Nha hd hai phia d6i digén nhau

Cus
T N
[
1
1
[ __n_}_
[+ Cas
e Ca |
— T I
I Gy !
Cos Ca I
—
Cos
0.8 0,8
1 Ca | =™ !
| o | |
| I I
Cus G |
CI’.‘!

Hé& s8 €.y, C.p VA Cyy My theo sodb 2

Cay o
i [N
o] o
|
[
[ L by
1 1 T
|m————- [
1
—- ﬁ-JC.. | QA‘U
[ ; 7 -
1
I o I___
I s
- G | | Ca |2
[ 1 *
1
-
|
1
| Ca
|

-Hésd ¢, c, va C_, ldytheosods 2
- Hé =8 c.. = +0.8 d6i vdi phia don gid va C. = C. vdiphia
khudt gid.
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PHU LUC 18 : GIA TRI AP LU'C GIO THEO BAN PO PHAN VUNG AP LUC GIO TREN
LANH THO VIET NAM

Viing ap lue gid trén ban d&

1

Il

il

v

W, (daN/m?)

B5

05

125

155

185

215

PHU LUC 19 : HE SO K KE PEN SU THAY POI AP LUC GIO THEO PQ CAO VA DANG

PIA HINH
_ Dang dja hinh
A B c
BoécacZ m

3 1,00 0.80 0,47

5 1,07 0.88 0,54
10 1,18 1,00 0,66
15 1,24 1.08 0,74
20 1,29 1,13 0,80
30 1,37 1,22 0,89
40 1,43 1.28 0,97
50 147 1,34 1,03
B0 1,51 1,38 1,08
aa 1,57 145 1,18
100 1,62 1,51 1,25
150 1,72 1,63 1,40
200 1,79 1,71 1,52
250 1,84 1,78 1.62
300 1,84 1,84 1,70
350 1,84 1,84 1,78
=400 1,84 1,84 1,84

ThS. Pham Phu Anh Huy

http://www.ebook.edu.vn

99




Phu Luc

PHU LUC 20 : BANG PHAN VUNG GIO THEO PIA DANH HANH CHIiNH

STT Bia danh Ving STT Bia danh Viing
1. Tha dé Ha Naéi - Néi thanh
- Néi thanh 37 Quan Héng Bang VB
1 Qudn Ba Binh I.B 38 Quéan Kién An IV.B
2 Quan Cau Giay B 39 Quén L& Chan IV B
3 Quan Péng Pa I.B 40 Quan Ngé Quyén IV.B
4 Quan Hai Ba Trung I.B 41 - Thi xa B4 San \V.B
5 Quan Hoan Kiém I1.B 42 | - Huyén An Dugng IV B
6 Quan Hoang Mai I.B 43 | - Huyén An Lao VB
7 Quén Long Bién I1.B 44 - Huyén Bach Long Vi VB
8 Quéan Tay Ho I.B 45 | - Huyén Cat Hai V.B
9 Quan Thanh Xuan I1.B 46 | - Huyén Hai An IV.B
10 | - Huyén Bong Anh I1.B 47 | - Huyén Kign Thuy VB
11 - Huyén Gia Lam 1.B 48 | - Huyén Thuy Nguyén H.B
12 | - Huyén Séc San I1.B 49 | - Huyén Tién Lang V.B
13 | - Huyén Thanh Tri Il.B 50 - Huyén Vinh Bao IV.B
14 | - Huyén Tur Liém LB 4. Thanh phd Pa N3ng
2. Thanh phé H& Chi Minh - Néi thanh
- Néi thanh 51 Quéan Hai Chau I.B
15 Quan 1 ILA 52 Quan Lién Chiéu IL.B
16 Quan 2 1A 53 Quan Ngi Hanh San B
17 Quan 3 LA 54 Quan Sdn Tra B
18 Quan 4 ILA 55 Qué&n Thanh Khé ILB
19 Quén 5 ILA 56 | - Huyén Hoa Vang 1B
20 Quéan 6 ILA 57 | -HuyénHo ngSa WV B
21 Quan 7 ILA 5. Thanh phé Cin Tho
22 Quan 8 LA - Néi thanh
23 Quan 9 ILA 58 Quéan Binh Thiy ILA
24 Quan 10 1A 59 Quan Cai Rang ILA
25 Quan 11 LA 60 Quéan Ninh Kiéu ILA
26 Quén 12 ILA 61 Quan O Mén ILA
27 Quan Binh Thanh ILA 62 | - Huyén Ca Da LA
28 Quan G& Vap ILA 63 | - Huyén Phong Dién ILA
29 Quén Phd Nhuan ILA 64 | - Huyén That Nat LA
30 Quén Tan Binh ILA 65 | - Huyén Vinh Thanh LA
3 Quéan Thi Bic LA 6. An Giang
32 | - Huyén Binh Chanh LA B6 | - Thanh phd Long Xuyén 1A
33 | - Huyén Can Gid 1A 67 | - Thi xa Chau Bdc LA
34 | -Huyén CU Chi LA 68 | - Huyén An Phi LA
35 | - Huyén Hoc Mén ILA 69 | - Huyén Chau Phu LA
36 | - Huyén Nha Bé ILA 70 | -Huyén Chau Thanh LA
3. Thanh phé Hai Phéng 71 - Huyén Chog M LA
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72 | -Huyén Pha Tan |LA 115 | - Thixa Bén Tre LA
73 | - Huyén Té&n Chau |.A& 116 | - Huyén Ba Tri I.A
74 [ -Huyén Thoai Son |LA 117 | - Huyén Binh Bai LA
75 [ -Huyén Tri Tén LA 118 | - Huyén Chau Thanh I.A
76 | - Huyén Tinh Bién LA 119 | - Huyén Chg Lach |.A

7. Ba Ria - Vang Tau 120 | - Huyén Giéng Cham LA
77 | - Thanh phd Viing Tau |LA 121 | - Huyén Ma Cay I.A
78 | - Thi xa Ba Ria | & 122 | - Huyén Thanh Pha LA
79 | - Huyén Chéu Biic |LA 13. Binh Dugng
80 | - Huyén Cén Péo 1A 123 | - Thi xa Thd Dau Mat 1A
81 | - Huyén Bat Do LA 124 | - Huyén Bén Cat |.A
82 | - Huyén Long Pién LA 125 | - Huyén D&u Tiéng LA
83 [ - Huyén Tan Thanh | & 126 | - Huyén Di An LA
84 | - Huyén Xuyén Mac |A 127 | - Huyén Pha Giao LA
8. Bac Liéu 128 | - Huyén Tan Uyén I.A
85 | - Thi xa Bac Liéu |.A& 129 | - Huyén Thuan An LA
86 | - Huyén Gia Rai |LA 14. Binh Binh
87 | - Huyén Hong Dan | A 130 | - Thanh phé Quy Nhan IV.B
88 | - Huyén Phudc Long |A 131 | - Huyén An Lao I.B
89 | - Huyén Vinh Lgi |.A 132 | - Huyén An Nhaon N.B
9. Bic Giang 133 | - Huyén Hoai An 1I.B
90 [ - Thixé Bac Giang II.B 134 | - Huyén Hoal Nhan .8
N - Huyén Hiép Hoa II.B 135 | - Huyén Phu Cét IV B
92 | - Huyén Lang Giang II.B 136 | - Huyén Phi Mi I.B
893 | - Huyén Luc Nam I1.B 137 | - Huyén Tay Son I.B
94 [ - Huyén Luc Ngan II.B 138 | - Huyén Tuy Phudc VB
895 | - Huyén Sdan Béng | A 139 | - Huyén VVan Canh l.B
96 | - Huyén Tan Yén II.B 140 | - Huyén Vinh Thanh 1A
97 [ - Huyén Viét Yén II.B 15. Binh Phudc
98 | - Huyén Yén Ding II.B 141 | - Thi xa Dong Xoai |.A
99 | -Huyén Yén Thé A 142 | - Huyén Binh Long |A
10. Bic Kan 143 | - Huyén Bl Dang LA

100 | - Thi xa Bac Kan |A 144 | - Huyén Bl Dép LA
101 | - Huyén Ba BE I.A 145 | - Huyén Chon Thanh |A
102 | - Huy&n Bach Théng |.A 148 | - Huyén Dang Phi |.A
103 | - Huyén Chd Ban LA 147 | - Huyén Loc Ninh |A
104 | - Huyén Cha Mdi I.A 148 | - Huyén Phudc Long |.A
105 | - Huyén Na Ri LA 16. Binh Thuan
106 | - Huyén Ngan Son |.A 149 | - Thanh phé Phan Thiét LA

11. Béc Ninh 150 | - Huyén Bac Binh |A

107 | - Thi xa Bac Ninh I.B 151 | - Huyén B¢ Linh LA
108 | - Huyén Gia Binh I1.B 152 | - Huyén Ham Tan |.A
109 | - Huyén Luong Tai I.B 153 | - Huy&n Ham Thuan Bac |LA
110 [ - Huyén Qué Vb I.B 154 | - Huyé&n Ham Thuén Nam LA
111 | - Huyén Thuan Thanh I1.B 155 | - Huyén Phu Qui A
112 | - Huyén Tién Du I.B 156 | - Huyén Tanh Linh |LA
113 | - Huyén Tir Son I1.B 157 | - Huyén Tuy Phong |LA
114 | - Huyén Yén Phong I1.B 17. Ca Mau

12. Bén Tre 158 | - Thanh phd Ca Mau LA
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159 | - Huyén Cai Nudc LA 204 | - Huyén Mudng Nhe I.A
160 | - Huyén Bam Ddi LA 205 | -Huyén Tda Chua LA
161 | - Huyén Nam Can LA 206 | - Huyén Tudn Giao I.A
162 | - Huyén Ngoc Hién LA 22. Péng Nai
163 | - Huyén Pha Tan LA 207 | - Thanh phd Bién Hoa LA
164 | - Huyén Thdi Binh LA 208 | - Thixa Long Khanh LA
165 | - Huy&n Tran Van Thdi 1A 209 | - Huyén Cam My LA
166 | - Huyén U Minh LA 210 | - Huyén Binh Quan A
18. Cao Bing 211 | - Huyén Long Thanh LA
167 | - Thix& Cao Bang ILA 212 | - Huy&n Mhan Trach LA
168 | - Huyén Bdo Lam LA 213 | - Huyén Tan Pho LA
169 | - Huyén Bdo Lac LA 214 | - Huyén Théng Nhat LA
170 | - Huy&n Ha Quang LA 215 | - Huyén Trang Bom LA
171 | - Huyén Ha Lang LA 216 [ - Huyé&n Vinh Clu LA
172 | - Huyén Hoa An LA 217 | - Huyén Xuan Loc I A
173 | - Huyén Nguyén Binh LA 23. Déng Thap
174 | - Huyén Phuc Hoa LA 218 | - Thi xa Cao Lanh I A
175 | - Huy&n Quang Uyén LA 219 | - Thi xa Sa Pec LA
176 | - Huyén Thach An LA 220 | - Huyén Cao Lanh LA
177 | - Huyén Thong Nang LA 221 | - Huyén Chau Thanh I A
178 | - Huyén Tra Linh LA 222 | - Huyé&n Hang Ngu LA
179 | - Huyén Tring Khanh LA 223 | - Huyén Lai Vung LA
19. Dk Lik 224 | - Huyén Lap Vo LA
180 | - Thanh phé Budn Ma Thudt LA 225 | - Huyén Tam Nang A
181 | - Huyén Budn Bon I.A 226 | - Huyén Tan Héng I.A
182 | - Huyén CM'gar LA 227 | - Huyén Thanh Binh A
183 | - Huyén Ea H'leo LA 228 | - Huyén Thap Mudi A
184 | - Huyén Ea Kar LA 24. Gia Lai
185 | - Huyén Ea Sup LA 229 | - Thanh phé Plei Ku LA
186 | - Huyén Kréng Ana LA 230 | - Thi xa An Khé LA
187 | - Huyén Krdng Bdng LA 231 | - Huyén Ayun Pa LA
188 | - Huyén Krdng Buk LA 232 | - Huyén Chu P&h LA
189 [ - Huyén Krdng Nang LA 233 | - Huyén Chu Prong LA
190 | - Huyén Kréng Pak LA 234 | - Huyén Chu Sé LA
191 | - Huyén Lak LA 235 | - Huyen Bak Boa LA
192 | - Huyén M'Brak LA 236 [ - Huyén Bak Po LA
20. Dik Néng 237 | - Huyén Buc Co LA
193 | - Huyén Cu Jut LA 238 | - Huyén la Grai LA
194 | - Huyén Bak Mil LA 239 | - Huyén la Po LA
195 | - Huyén Dak Néng LA 240 | - Huyén K'Bang LA
196 | - Huyén Dak RLap LA 241 | - Huyén Kéng Chro LA
197 | - Huyén Dak Song LA 242 | - Huyén Krang Pa LA
198 [ - Huyén Krdng No LA 243 | - Huyén Mang Yang. LA
21. Dién Bién 25. Ha Giang
199 | - Thanh phda Bién Bién Phi 1A 244 | - Thi xa Ha Giang LA
200 [ - Thixa Lai Chau LA 245 | - Huyén Bac Mé LA
201 | - Huyén Dién Bién LA 246 | - Huyén Bac Quang LA
202 | - Huyén Bién Bién Béng LA 247 | - Huyén Béng Van LA
203 | - Huyén Mudng Lay LA 248 | - Huyén Hoang Su Phi LA
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249 | - Huyén Meo Vac |LA 294 | - Huyén Ninh Giang VB
250 | - Huyen Quang Binh |.A 295 | - Huyén Thanh Ha l1l.B
251 | - Huyén Quan Ba |LA 296 | - Huyén Thanh Mién l.B
252 | - Huyén Vi Xuyén |LA 297 | -Huyén TU Ky VB
253 | - Huyén Xin Man |.A 30. Hau Giang
254 | - Huy&n Yén Minh LA 298 | - Thixa Vi Thanh LA
26. Ha Nam 299 | - Huyén Chau Thanh | A
255 | - Thixa Phd Ly LB 300 | - Huyén Chau Thanh A LA
256 | - Huyén Binh Luc 1.B 301 | - Huyén Long M¥ |LA
257 | - Huyén Duy Tién l.B 302 | - Huyén Phung Hiép |.A
258 | - Huyén Kim Bang Il.B 303 | - Huyén Vi Thuy |LA
259 | - Huyén Ly Nhan 1.B 31. Hoa Binh
260 | - Huyén Thanh Liém I1.B 304 | - Thi xa Hoa Binh |A
27. HA Tay 305 | - Huyén Cao Phong |LA
261 | - Thi xa Ha Béng Il.B 306 | - Huyén Da Bac |LA
262 | - Thixa Son Tay II.B 307 | - Huyén Kim Bai |.B
283 | - Huyén Ba Vi II.B 308 | - Huyén Ky Sdn |.A
264 | - Huyén Chuong My II.B 309 | -Huyén Lac Sdn |.B
265 | - Huyén Ban Phugdng II.B 310 | -Huyén Lac Thuy Il.B
266 | - Huyén Hoai Blc II.B 311 | - Huyén Ludng Sdn II.B
267 | - Huyén My Blc Il.B 312 | - Huyén Mai Chau |LA
268 | - Huyén Phu Xuyén II.B 313 | -Huyén Tan Lac |.A
269 | - Huyén Phuc Tho I1.B 314 | - Huyén Yén Thuy I1.B
270 | - Huyén Quéc Qai Il.B 32. Hung Yén
271 | - Huyén Thach That 1B 315 | - Thi xa Hung Yén l1.B
272 | - Huyén Thanh Qai Il.B 316 | - Huyén An Thi II.B
273 | - Huyén Thudng Tin Il.B 317 | - Huyén Khoai Chau Il.B
274 | - Huyén (ng Hoa Il.B 318 | - Huyén Kim Bang Il.B
28. Ha Tinh 319 | - Huyén My Hao LB
275 | - Thi xa Ha Tinh VB 320 | - Huyén Phi Cir l.B
276 | - Thi x& Héng Linh IV.B 321 [ - Huyén Tién Lir l.B
277 | - Huyén Can Léc IvV.B 322 | - Huyén Van Giang I.B
278 | - Huyén C&m Xuyén IV B 323 | - Huyén Van Lam I.B
279 [ - Huyén B¢ Tho I.B 324 | - Huyén Yén My I.B
280 | - Huyén Huong Khé II.B 33. Khanh Heoa
281 | - Huyén Hugng Sdn I.B 325 | - Thanh phé Nha Trang LA
282 | - Huyén Ky Anh V. B 326 | - Thixa Cam Ranh LA
283 | - Huyén Nghi Xuan IvV.B 327 | - Huyén Dién Khanh I.A
284 | - Huyén Thach Ha IvV.B 328 | - Huyén Khanh Son I.A
285 | - Huyén V(O Quang Il.B 329 | - Huyén Khanh Vinh I.A
29. Hai Duong 330 [ - Huyén Ninh Héa [.A
286 | - Thanh phd Hai Duong Il B 331 | - Huyén Trudng Sa I.B
287 | - Huyén Binh Giang I.B 332 | - Huyén Van Ninh I.B
288 | - Huyén Cdm Giang I.B 34. Kién Giang
289 [ - Huyén Chi Linh Il.B 333 | -Thixa HaTién A
280 | - Huyén Gia Léc I.B 334 | - Thixa Rach Gia LA
291 | - Huyén Kim Thanh I.B 335 | - Huyén An Bién LA
292 | - Huyén Kinh Mon Il.B 336 | - Huyén An Minh A
293 | - Huyén Nam Sach I1l.B 337 | - Huyén Chau Thanh LA
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338 | - Huyén Gidng Riéng LA 382 | - Huyén Cat Tién LA
339 | - Huyén Gé Quao LA 383 | - Huyén Di Linh LA
340 | - Huyén Hon Bat LA 384 | - Huyén Ba Huoai LA
341 | - Huyén Kién Hai LA 385 | - Huyén Pa Téh LA
342 | - Huyén Kién Luaong LA 386 | - Huyén Bon Duong LA
343 | - Huyén Phi Quéac l.A 387 | - Huyén Bdc Trong LA
344 | - Huyén Tan Hiép I.A 388 | - Huyén Ladm Ha LA
345 | - Huyén Vinh Thuan LA 389 [ - Huyén Lac Dugng LA
35. Kon Tum 40. Long An
346 | - Thi xa Kon Tum LA 390 | - Thix& Tan An LA
347 | - Huyén Bak Glei LA 391 | - Huyén Bén Lic LA
348 | - Huyén Bak Ha LA 392 | - Huyén Cén Giudc LA
349 | - Huyén Dak Ta LA 393 | - Huyén Cau Budc LA
350 | - Huyén Kon Plong LA 394 | - Huyén Chau Thanh LA
351 | - Huyén Kon Ray I A 395 | - Huyén Biiic Hoa LA
352 | - Huyén Ngoc Héi LA 396 | - Huyén Biic Hué LA
353 | - Huyén Sa Thay I A 397 | - Huyén Moc Hoa LA
36. Lai Chau 398 | - Huyén Tan Hung LA
354 | - Huyén Mudng Te LA 399 [ - Huyén Tan Thanh LA
355 | - Huyén Phong Thé I A 400 | - Huyén Tan Tru LA
356 | - Huyén Sin Hé LA 401 | - Huyén Thanh Hoa LA
357 | - Huyén Tam Bludng I A 402 | - Huyén Thii Thira 1A
358 | - Huyén Than Uyén LA 403 | - Huyén Vinh Hung LA
37. Lang Son 41. Nam Binh
359 | - Thanh phé Lang San LA 404 | - Thanh phd Nam Binh IV.B
360 | - Huyén Bac Son LA 405 | - Huyén Giao Thay VB
381 | - Huyén Binh Gia LA 408 | - Huyén Hai Hau \V.B
362 | - Huyén Cao Loc LA 407 | - Huyén My Loc VB
383 | - Huyén Chi Lang LA 408 | - Huyén Nam Truc IV.B
364 | - Huyén Binh Lap LA 409 | - Huyén Nghia Hung VB
365 | - Huyén Hiu Liing LA 410 | - Huyén Truc Ninh V.B
366 | - Huyén Lac Binh LA 411 | - Huyén Vu Ban IV.B
367 | - Huyén Trang Blinh LA 412 | - Huyén Xuan Trudng V.B
368 | - Huyén Van Lang LA 413 | - Huyény Yén VB
369 | - Huyén Van Quan LA 42. Nghé An
38. Lao Cai 414 | - Thanh phd Vinh IV.B
370 | - Thi xa Lao Cai A 415 | - Thi x& Cita Lo IV B
371 | - Huyén Bac Ha LA 416 | - Huyén Anh Sdn LA
372 | - Huyén Bao Thang LA 417 | - Huyén Con Cuéng LA
373 | - Huyén Bao Yén LA 418 | - Huyén Dién Chau .8
374 | - Huyén Bat Xat LA 419 [ - Huyén B4 Ludng II.B
375 | - Huyén Mudng Khuong LA 420 | - Huy&n Hung Nguyén I.B
376 | - Huyén Sa Pa LA 421 | - Huyén Ky Son LA
377 | - Huyén Van Ban LA 422 | - Huyén Nam Ban LB
378 | - Huyén Xi Ma Cai LA 423 | - Huyén Nghi Léc IV.B
39. LAm Déng 424 | - Huyé&n Nghia Ban LB
379 | - Thanh phé Ba Lat LA 425 | - Huyén Qué Phong LA
330 | - Thi x& Béo Léc LA 426 | - Huyén Quy Chau LA
381 | - Huyén Bao Lam LA 427 | - Huyé&n Quy Hap LA
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428 | - Huyén Quynh Luu l.B 471 | - Huyén Quang Trach Il.B
429 | - Huyén Tan Ky |.A 472 | - Huyén Tuyén Hoa I.B
430 | - Huyén Thanh Chudng LA 48. Quang Nam
431 | - Huyén Tudng Dudng LA 473 | - Thixa Tam Ky 1B
432 | - Huyén Yén Thanh 1B 474 | - Thi xa Hoi An e
43. Ninh Binh 475 | - Huyén Béac Tra My LA
433 | - Thixa Ninh Binh V.B 476 | - Huyén Duy Xuyén I1.B
434 | -Thixa Tam Biép V.B 477 | - Huyén Bai Lac Il.B
435 | - Huyén Gia Vién IV.B 478 | - Huyén Bién Ban LB
436 | - Huyén Hoa Lu V.B 479 | - Huyén Bong Giang I.A
437 | - Huyén Kim San VB 480 | - Huyén Hiép Bl II.B
438 | - Huyén Nho Quan I.B 481 | - Huyén Nam Giang LA
439 | - Huyén Yén Khanh VB 482 | - Huyén Nam Tra My 1A
440 | - Huyén Yén Mé IV B 483 | - Huyén Nui Thanh 1B
44. Ninh Thuan 484 | - Huyén Phudc Son LA
- Thi xa Phan Rang - Thap 485 | - Huyén Qué Son Il.B
441 | Cham : LA 486 | - Huyén Tay Giang LA
e e D e ol LA 487 | - Huyén Thang Binh B
443 | - Huyén Ninh Hai ILA 488 | - Huyén Tién Phudc LB
444 = HU}!’éﬂ Ninh Phudc A 49, Qufmg Ngﬁl
445 | - Huyén Ninh Son LA 489 | - Thi xa Quang Ngai B
SSAERGEThe 490 | - Huyén Ba To B
447 - Thi xa Phd Tho II.B 4492 _ HU}!’é‘ﬁ Piic Ph'f; B
445 = HU}-"éI"I Bloan HE,II"IQ I.B 493 - HU}!’E}H LY Sdn e
449 | - Huyén Ha Hoa LA 494 | - Huyén Minh Long LB
450 | - Huyén Lam Thao II.B 495 | - Huyén Ma Biic B
451 | - Huyén Ph Ninh .B 496 | - Huyén Nghia Hanh LB
452 | - Huyén Séng Thao LA 497 | - Huyén Son Ha ILB
453 = HU‘J-"E}I"I Tam N@ﬂg 11.B 408 _ HU}!’é‘ﬁ Son Tfiy B
454 - HU‘y"él"I Thanh Ba I.B 499 - HU}!’é‘ﬁ Son Tinh B
455 = Huyén Thanh Son [.A 500 - HU}!’é‘ﬁ Tfi}" Tra B
456 - HU}!’éI"I Thanh Thug} I.B 501 - HU}!’é‘ﬁ Tra Brfnng B
457 | - Huyén Yén Lap LA 502 | - Huyén Tu Nghia LB
46. Phu Yén 50. Quang Ninh
458 | - Thi xa Tuy Hoa I.B 503 | - Thanh phé Ha Long VB
452 - HU},l'E}ﬂ Sﬁﬂg Hinh [A 507 - HU}!’éﬂ Ba Ché B
463 | - Huyén Son Hoa LA 508 | - Huyén Binh Liéu LA
484 - HU‘jéﬂ TU}!’ An 1.B 509 - HU}!’éﬂ CaTo IV.E
=L ORI .8 510 | - Huyén Dam Ha IlB
47. Quang Binh 511 | - Huyén Déng Triéu LB
466 | - Thi x& Bong Hi B 512 | - Huyén Hai Ha LB
467 | - Huyén B Trach .B 513 | - Huyén Hai Ninh IV.B
468 | - Huyén L& Thuy B 514 | - Huyén Hoanh B3 ILB
469 | - Huyén Minh Hoa LA 515 | - Huyén Tién Yén LB
470 | - Huyén Quang Ninh I1.B 516 | - Huyén Van Bén VB
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517 | - Huyén Yén Hung IV.B 561 [ - Huyén Thai Thuy \V.B
51. Quang Tri 562 | - Huyén Tién Hai V.B
518 | - Thixa béng Ha I.B 563 | - Huyén Vi Thu IV.B
519 | - Thi x4 Quang Tri I.B 56. Thai Nguyén
520 | - Huyén Cam L& LB 564 | - Thanh pho Thai Nguyén B
521 | - Huyén Bla Krdng I.B 565 [ - Thixa Séng Cdng LB
522 | = Huyén Gio Linh 1B 566 | - Huyén Bai Tur 1A
523 | - Huyén Hai Lang I.B 567 [ - Huyén Binh Hoa LA
524 | - Huyén Hudng Hoa LA 568 | - Huyén Bdng Hy LB
525 | - Huyén Triéu Phong 1.B 569 | - Huyén Phd Yén Il.B
526 | - Huyén Vinh Linh LB 570 | - Huyén Phu Binh LB
52. Séc¢ Tring 571 [ - Huyé&n Phu Luong LA
527 | - Thi xa Séc Tréng LA 572 | - Huyén V& Nhai LA
528 | - Huyén Cu Lao Dung LA 57. Thanh Héa
529 | - Huyén Ké& Sach I.A 573 | - Thanh ph& Thanh Hoa IV.B
530 | - Huyén Long FPhu LA 574 | - Thi xa Bim Saon IV.B
531 | - Huyén M§ Tu I.A 575 | - Thi x& Sam Son IV.B
532 | - Huyén My Xuyén LA 576 | - Huyén Ba Thudc LA
533 | - Huyén Nga Nam LA 577 | - Huyén Cdm Thuy LB
534 | - Huyén Thanh Tri I A 578 | - Huyén Béng San l.B
535 | - Huyén Vinh Chau LA 579 | - Huyén Ha Trung VB
53. Son La 580 | - Huyén Hau Loc IV B
536 | -Thixa Son La LA 581 | - Huyén Hodng Hoa VB
537 | - Huyén Bac Yén LA 582 | - Huyén Lang Chanh LA
538 | - Huyé&n Mai Son I.A 583 | - Huyé&n Mudng Lat LA
539 | - Huyén Moc Chau LA 584 [ - Huyén Nga Sdn \V.B
540 | - Huyén Mudng La LA 585 | - Huyén Ngoc Lac LB
541 | - Huyén Phi Yén LA 586 [ - Huyén Nhu Thanh LB
542 | - Huyén Quynh Nhai LA 587 | - Huyén Nhu Xuan LA
543 | - Huyén Séang Ma LA 588 | - Huyén Nang Cdng B
544 | - Huyén Sép Cép LA 589 | - Huyén Quang Xudng IV.B
545 | - Huyén Thuan Chau LA 590 | - Huyén Quan Hoa LA
546 | - Huyén Yén Chéau LA 591 | - Huyén Quan Sdn LA
54. Tay Ninh 592 | - Huyén Thach Thanh l1.B
547 | - Thixa Tay Ninh LA 593 | - Huyén Tho Xuan LB
548 | - Huyén Bén Cau LA 594 | - Huyén Thudng Xuan LA
549 | - Huyén Chau Thanh 1A 595 | - Huyén Thiéu Hoa l1.B
550 | - Huyén Dudng Minh Chau LA 596 | - Huyén Tinh Gia l.B
551 | - Huyén Go Dau LA 597 | - Huyén Trigu Son IL.B
552 | - Huyén Hoa Thanh LA 598 | - Huyén Vinh Ldc H.B
553 | - Huyén Tén Bién LA 599 | - Huyén Yén Binh lH.B
554 | - Huyén Tan Chau LA 58. Thira Thién - Hug
555 | - Huyén Trang Bang LA 600 | - Thanh phd Hué LB
55. Thai Binh 601 | - Huyén A Ludi LA
556 | - Thanh ph& Thai Binh IV.B 602 | - Huyén Hudng Thuy LB
557 | - Huyén Bong Hung IV.B 603 | - Huyén Hudng Tra I.B
558 | - Huyén Hung Ha IV.B 604 | - Huyén Nam Béng LA
559 | - Huyén Kién Xudng \.B 605 | - Huyén Phu Léc I.B
560 | - Huyén Quynh Phu IvV.B 506 | - Huyén Pha Vang IL.B
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607 | - Huy&n Phong Bién I.B 62. Vinh Long
608 | - Huyén Quang Dién I1.B 832 | - Thixa& Vinh Long 1A
59. Tién Giang 633 | - Huyé&n Binh Minh LA
809 | - Thanh pha My Tho LA 834 | - Huyén Long Hb LA
610 | - Thixa Go Coéng A 635 | - Huyén Mang Thit | A
611 | - Huyé&n Cai B& LA 636 | - Huy&n Tam Binh LA
612 | - Huyén Cai Lay A 637 | - Huyén Tra On |.A
613 | - Huyé&n Chau Thanh LA 638 | - Huyén Ving Liém LA
614 | - Huyén Chd Gao LA 63. Vinh Phiuc
615 | - Huyén Ga Coang Bong A 639 | - Thi xa Phic Yén Il.B
616 | - Huyén Gaé Cang Tay LA 640 | - Thixa Vinh Yén Il.B
617 | - Huyén Tan Phudc A 641 | - Huyén Binh Xuyén II.B
€0. Tra Vinh 642 | - Huyén Lap Thach LA
618 | - Thixa Tra Vinh LA 643 | - Huyén ME Linh II.B
619 | -Huyén C ng lLong A 644 | - Huyén Tam Dudng II.B
820 | - Huyén Cau Ka LA 645 | - Huyén Vinh Tudng II.B
621 | - Huyén Cé&u Ngang A 646 | - Huyeén Yén Lac II.B
622 | - Huyén Chéau Thanh LA €4. Yén Bai
623 | = Huyén Duyén Hai LA 647 | = Thanh phd Yén Bai LA
624 | - Huyén Tiéu Can |.A 648 | - Thi xa Nghia L& |.A
625 | - Huyén Tra Ca A 649 | - Huyén Luc Yén LA
€1. Tuyén Quang 650 | - Huy&n M Cang Chai | A
626 | - Thi xa Tuyén Quang LA 851 | - Huyén Tram TAu |LA
627 | - Huyén Chiém Hoa A 852 | - Huyén Tran Yén LA
628 | - Huyén Ham Yén LA 653 | - Huy&n Van Chan |.A
629 | - Huyén Na Hang A 654 | - Huyén Vé&n Yén LA
630 | - Huyén Son Dudng LA 655 | - Huyén Yén Binh LA
631 | - Huyén Yén San LA
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PHU LUC 21 : SO LIEU CAU TRUC

Gidi thich ky hié¢u : ) ) ‘ , ’

Q : stc nang cau truc, néu cho mdt con s6 1a cau truc chi cé6 mot mde cau, néu cho bdi 2
con sb cach nhau bing gach xién la cau truc c¢6 hai méc cau.

L, : nhip cau truc, tinh bang khoang cach giira 2 truc ray.

B : bé rong cAu truc. ‘

K: khoé‘ng céch‘gifra 2 truc banh xe cua cau truc. ’

H _,: chi€u cao cau truc, 1a khodng céch tir dinh ray dén mdt trén cta xe con.

B, : khoang cach tu truc ray dén mut cau truc.

P:.. @ ép luc tiéu chuan cuia mot banh xe cau truc 1én ray khi xe con chay sat phia ray do.
PC

¢ 1 ap luc tiéu chuan cuia mot banh xe cau truc lén ray khi xe con dung ¢ phia bén kia.
G : trong luong xe con.
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BANG 1 : CHI TIEU CAU TRUC CHAY PIEN, CHE PQ LAM VIEC NHE

Ap luc banh xe

Stre N};lip Kich thudc cau truc (mm) lén ray (1) Trong lugng (t)
true Q trlclili Xe con Tqa‘m
® | oy | B K | Hae | Bi | Phu | Py cau
(m) G

truc
11 5000 3500 6,8 2,3 13,2
14 5000 3500 7,3 2,7 15,0
17 5000 3500 8,0 3,4 17,7
5 20 5000 3500 1650 230 8,7 4,0 2,00 20,4
23 5000 3500 10,0 4,9 24.8
26 6500 5000 10,5 5,8 27,7
29 6500 5000 11,3 6,3 31,0
11 4400 11,5 2,0 17,0
14 4400 12,0 2,5 19,0
17 4400 12,5 2,8 20,5
10 20 6300 4400 1900 260 13,5 3,2 3,8 23,5
23 4400 14,5 3.8 26,5
26 4400 15,5 4,2 29,5
29 5000 17,0 5,2 34,5
11 4400 14,5 2,8 19,5
14 4400 15,5 2,8 21,5
17 4400 16,5 3,2 24,5
15 20 6300 4400 2300 260 17,5 3.8 5,2 27,5
23 4400 18,5 4,2 30,5
26 4400 19,5 4,8 33,5
29 5000 21,0 6,8 40,5
10,5 4400 17,5 4,0 23,0
13,5 4400 18,5 4,0 25,0
16,5 4400 19,5 4,5 28,0
20/5 19,5 6300 4400 2400 260 21,0 5,0 8,4 32,0
22,5 4400 22,0 5,8 35,5
25,5 4400 23,5 6,8 40,5
28,5 5000 25,5 7,5 46,0
10,5 25,0 6,8 33,5
13,5 26,5 7,2 37,5
16,5 27,5 8,0 41,5
30/5 19,5 6300 5100 2750 300 29,5 8,5 11,2 46,0
22,5 31,0 9,2 50,5
25,5 32,5 10,0 55,0
28,5 34,0 11,2 60,5
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BANG 2 : CHI TIEU CAU TRUC CHAY DIEN, CHE PQ LAM VIEC TRUNG BiNH

St Ntlip Kich thudc cau truc (mm) Aplélicr:;?g xe Trong luong (t)
truc Q m‘ig‘i Xe con Tqém
(t) ! B K H,, B, Pohoax | Pmin cau
(m) G

truc

11 5000 3500 7,0 2,3 13,6

14 5000 3500 7,5 2,7 15,4

17 5000 3500 8,2 3.4 18,1

5 20 5000 3500 1650 230 8,9 4,0 2,20 20,8
23 5000 3500 10,1 4,9 25,0

26 6500 5000 10,7 5,8 28,0

29 6500 5000 11,5 6,3 31,2

11 4400 11,5 2,2 17,5

14 4400 12,0 2,8 19,5

17 4400 12,5 3,0 21,0

10 20 6300 4400 1900 260 13,5 3,5 4,0 24,0
23 4400 14,5 4,0 27,0

26 4400 15,5 4,5 30,0

29 5000 17,0 5,4 34,8

11 4400 14,5 3,0 20,0

14 4400 15,5 3,0 22.0

17 4400 16,5 3,5 25,0

15 20 6300 4400 2300 260 17,5 4,0 53 28.0
23 4400 18,5 4,5 31,0

26 4400 19,5 5,0 34,0

29 5000 21,0 7,0 41,0

10,5 4400 17,5 4,2 23,5

13,5 4400 18,5 4,2 25,5

16,5 4400 19,5 4,8 28,5

20/5 19,5 6300 4400 2400 260 21,0 5,2 8,5 32,5
22,5 4400 22,0 6,0 36,0

25,5 4400 23,5 7,0 41,0

28.5 5000 25,5 7,8 46,5

10,5 25,5 7,0 35,0

13,5 27,0 7,5 39,0

16,5 28,0 8,2 42.5

30/5 19,5 6300 5100 2750 300 30,0 8.8 12,0 46,5
22,5 31,5 9,5 52,0

25,5 33,0 10,2 56,6

28,5 34,5 11,5 62,0
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BANG 3 : CHI TIEU CAU TRUC CHAY DIEN, CHE PO LAM VIEC NANG

Stre Ntlip Kich thudc cau truc (mm) Aplélicr:;rég xe Trong lugng (t)
truc Q m‘ig‘i Xe con Tqén
(t) - B K He B, Poax | Pluin cau
(m) G

truc

11 5000 3500 7,6 2,2 14,6

14 5000 3500 8,1 2,6 16,4

17 5000 3500 8,8 3,3 19,1

5 20 5000 3500 1650 230 9,5 3,9 3,0 21,8
23 5000 3500 10,7 4,8 26,0

26 6500 5000 11,3 5,7 29,0

29 6500 5000 12,1 6,5 32,2

11 4400 12,5 2,0 19,5

14 4400 13,0 2,5 21,0

17 4400 13,5 3,0 23,0

10 20 6300 4400 1900 260 14,5 3,5 5,6 26,0
23 4400 15,0 4,0 28,0

26 4400 16,0 4,5 31,0

29 5000 17,5 5,9 36,8

11 4400 15,0 3.8 22.5

14 4400 16,0 3,8 24,5

17 4400 16,5 4,8 27,5

15 20 6300 4400 2300 260 17,5 5,8 6,0 31,5
23 4400 18,6 6,5 35,0

26 4400 19,5 7,2 38,5

29 5000 21,5 8,2 44,5

10,5 4400 18,5 4,0 25,0

13,5 4400 19,5 4,0 27,0

16,5 4400 20,5 4,5 30,0

20/5 19,5 6300 4400 2400 260 22.0 4,8 6,0 33,5
22,5 4400 23,0 5,5 37,0

25,5 4400 24,5 6,6 41,0

28,5 5000 26,0 7,2 46,5

10,5 25,5 7,8 36,5

13,5 27,5 7,8 40,0

16,5 29,5 7,8 44,5

30/5 19,5 6300 5100 2750 300 31,0 9,0 12,5 50,0
22,5 32,5 9,8 54,5

25,5 33,5 111,0 59,0

28,5 35,5 12,0 65,0

PHU LUC 21 : HE SO UON DQC ¢ CUA CAU KIEN CHIU NEN PUNG TAM

}
A= 70 <11 21 28 35 48 55 62 76 83 90
ﬂb:%" <4 6 8 10 14 16 18 20 22 24
4 1 0,98 0,95 0,92 0,87 0,84 0,81 0,74 0,70 0,65
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K&t cdu nha nhiéu ting

CHUONG 1

GIGI THIEU CHUNG

. Khai niém vé nha nhiéu tang’
Nha nhiéu tang, dugc phan loai theo nhiéu tiéu chi khac nhau, tuy thudc vao diéu kién
kinh t€ xa hoi cla tling nudc.

O Theo Uy ban Quéc té vé nha nhiéu tang: Nha nhiéu tang 1a nha ma chiéu cao
clia n6 anh hudng dén y dé va cach thic thiét ké. Hay noi cach khac, mét cong
trinh xdy dung duoc xem la nhiéu tang tai mét ving vao mét thoi diém nao dé, néu
chiéu cao ctia né quyét dinh cac diéu kién thiét ké, thi céng hodc s dung khdc vdi
nha théng thuéng;

Q Theo Taranath: Nha nhiéu tdng 1a nha ma khi tinh toan b4t dau chuyén ti phan
tich cd hoc sang phén tich déng luc hoc.

Phan tich co hoc bao gém: phan phdi luc hop ly;
Phan tich déng hoc: phan tich chuyén vi, dao dong, 6n dinh.

O  Trong cudc hoi thao qudc té vé Nha nhiéu tang, ngudi ta da phan loai nhu sau:

- Nha nhiéu tang, la nha c6 s6 tang: n=10-> 12 tang;
- Nha cao tang: n =25 - 30 tang;
- Nha choc trdgi: n > 30 tang.

! e High-rise buildi @ SKYSCRAPERS.COM
General Definition Rl

Floors overground (0G)

_ - o

eneral definition of high-rize buildings

Hinh 1. 1 Phén loai nha nhiéu ting

"' P¢ cao nha duge tinh tit mdt ddt ngodi nha dén diém mdi cong trinh, khong ké do cao cdc bd phdn nhé lén
khéi mdi: bé nudc, budng thang mdy.
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K&t cdu nha nhiéu ting

Tuy nhién, cac dinh nghia trén ciing chi 1a qui udc, thay déi theo diéu kién kinh t& xa
hoi cla tiing qudc gia. Vi du:

Lién x6 c: Nha 6 10 tang trg 1én, cac nha khac 7 tang;

Hoa ky: Nha trén 7 tang hodc cao hon 22m;

Coéng hoa Phap: Nha & cao trén 50m, loai nha khéac trén 28m;
Vuang quéc Anh: Nha cé chiéu cao ti 24.3 trd 1én;

Nhat Ban: Nha 11 tang va cao ti 31m trg Ién,..
Il. Mot s6 cong trinh nhiéu tang tiéu biéu:
2.1 Trén thé gidi:

Petronas Twin Towers

All photos of this complex

Hinh 1. 2 Petronas Twin Tower
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K&t cdu nha nhiéu ting

2.2 G viét Nam

Hinh 1. 3 Saigon Trade Center —33tdng

Ho Chi Minh City

High-rise Buildings (completed)

# Building Hame [Project Mame] Photos Height Floors Year Status
1. Saigon Trade Center 3 145 m 33 1957 .
2. Saigon Center Phase One E 106 m 25 1997 .
3. Thuan Kieu Plaza | [Thuan Kieu Plaza] 1 30 L
4. Thuan Kieu Plaza lll [Thuan Kieu Plaza] 1 30 |
5. Thuan Kieu Plaza Il [Thuan Kieu Plaza] 30 |
E. Hao Chi Minh City Tower 26 |
7. Dcean Palace 2 25 1999 .
8.  Indochine Park Tower 1 25 1995 .
9. LCaravelle Hotel 1 23 1997 e
10.  Sheraton Saigon Hotel and Towers 1 23 |
11. Me Linh Point 1 22 1995 -
12, Diamond Plaza 2 22 1999 -
13. Bitexco Building 21 2002 -
14. Benaissance Riverside Hotel 2 21 1995
15, Sun WWah Tower 2 20 1955 .
16, Sofitel Plaza Office Building E 20 1995 -
17, Harbour “iew Tower 1 20 L
18. Saigon Tower El 18 1995
19, Somerset Chancellor Court 1 17 1997 e
20, BESC Morfolk Mansion 3 17 |
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K&t cdu nha nhiéu ting

CHUONG 2
TAI TRONG TAC PONG LEN

NHA NHIEU TANG

Tai trong tac dung I&n nha nhiéu tang cé ngudn gdoc dia vat ly (trong luc, khi hau va dia
ch&n) hoac nhan tao (tai trong sl dung)

. Taitrong thang diing

Tai trong thdng ding tac dung I&én cdng trinh nha thudng gém hai loai: tinh tai (trong
lugng ban than clia cong trinh) va hoat tai (tai trong st dung).

Trong nha nhiéu tang, kha nang xuat hién dong thai tai trong sl dung & tat ca cac tang
sé& gidm khi s& tang tang I&n. Vi vay, hau hét cac tiéu chudn déu dua ra hé s& giam tai.
Theo TCVN 2737 -1995, hé sd giam tai dugc qui dinh:

a)  Khi tinh ddm chinh, ddm phu, ban san: tai trong toan phan dugc phép giam nhu
sau:

- Khi dién tich san A > A; = 9m?, thi:

W = 04422 (2.1)

AlA,

- Khi dién tich san A > A, = 36m?, thi:
0.5

VATA, (2.2)

b)  Khi xéc dinh luc doc dé tinh cét, tudng, mdéng: tai trong toan phan dugc phép giam
nhu sau:

Y, =05+

- D&i véi cac phong néu 8 muc 1, 2, 3, 4, 5 (bdng 3, theo TCVN 2737 -1995):

-04
Y., = O4+\VA1—
Jn 2.3)
—  Dai véi cac phong néu 6 muc 6, 7, 8, 10, 12, 14 (bang 3, theo TCVN 2737 -
1995):
YA, —0.5
v, =05+ —— (2. 4)
i Jn

(vGi n —s0 san & phia trén tié€t dién dang xét).

Tuy nhién, hoat tai thudng khong I16n hon trong lugng ban than (béng 15 -20%) nén khi
thién vé an toan cé thé khong xét dén hé sé gidm tai. Trong tinh toan khung nhiéu
tang, nhiéu nhip nhat la hé khung khéng gian con cho phép khéng xét dén cac trudng
hgp bat Igi clia hoat tai trén cac san.
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Il. Taitrong ngang (gid)

Téc dung cua gié 1én cong trinh la tac dung déng, n6é phu thudc vao cac yéu to
clla méi trudng xung quanh nhu dia hinh va hinh dang clla manh dat xay dung, do
mém va dic diém mat diing cla cong trinh va sy bd tri clia cac céng trinh 1an can.

Sau day, ta hay phan tich mot s6 dac trung cua tai gio: van téc gio, hudng giod:

— Van téc gié: thong thudng van téc gié ting theo chiéu cao, mic dd tang
cla gi6 phu thudc vao dic diém bé mat dat. Cang gan mat dat, do anh
hudng clia ma sat nén gi6 tat dan

Cac déi tugng xung quanh anh huéng rat I6n dén chiéu cao dat van téc cuc
dai cla gio.

—  Ap luc gio: ap luc gi6é dudc gay ra bdi hai yéu té —van toc trung binh va van
toc gid giat. Van toc trung binh xem nhu la gia tri trung binh clia van téc tinh
trong thdi gian dai va do do ap lvc tinh cling la ap lyc trung binh va né gay
ra do vong tinh cho céng trinh. Gié giat clia ap lyc dong gay ra tac dung
déng lam tang thém chuyén vi. Con déi véi cdng trinh mém gia tri chuyén vi
c6 thé I16n hon.

- Gié quan: khi ludng khi gép chuéng ngai, né phai di vong qua bén va tao
thanh dong khi c6 van toc I16n. Van tdc gio tang theo khéi lugng khi di qua.
Khi d6 xuét hién gi6 quén
Khi ludng gié chuyén dong vugt qua khe hep gilia hai nha nhiéu tdng sé
xuédt hién gié quén. Van téc gié vung khe hep nay c6 van téc 16n hon van
toc gié dén (hiéu Gng Venturi).

:—:_/§g\‘ '

—Ro — i::g;
N} EE;

'
i

=

— Sy cam thy cla con ngudi vé tac dong cua gié: sy cam thy clia con ngudi
vé tai trong gi6é ca trong va ngoai cég trinh 1a yéu té quan trong can xét dén
khi thi€t k& nha nhiéu tdng. Nhiing dao déng manh cta vé ngoai, mac du
k&t cdu chiu lyc cé thé chiu dugc nhung can phai gidm dén tri s6 chuyén vi
giéi han cho phép doi véi con ngudi.

Tai trong gi6 theo tiéu chuan xay dung (TCVN 2737 -1995)

Tai trong gié gdm hai thanh phan: thanh phan tinh va thanh phan déng. Theo TCVN
2737 -1995, khi tinh toan nha dudi 40m (xdy dung & dia hinh dang A va B), thanh phan
déng cua tai gié khéng can tinh dén.

Q  Gia tri tiéu chuén thanh phén gié tinh dugc tinh theo céng thic:
W =W, xk xc (2.5)
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K&t cdu nha nhiéu ting

Trong do: W, —gia tri ap luc gid, ldy theo ban dé phan vung; k —hé sé ap luc gié thay
déi theo do cao; ¢ —hé s6 khi dong.

Q  Gia tri tieu chudn cla thanh phan déng cla tai gié tac dung I&n nha nhiéu tang,

W, & cao do Z, tinh theo cong thuc (2.6):

W, =W x&xv 2. 6)

Trong d6, W —gié tri tiéu chudn ctia thanh phén tinh tai cao dé tinh toan; & -hé s6 ap luc
dong cla tai gié; v -hé s6 tugng quan khéng gian ap luc déng cla tai trong gio.

DU @ TIALG U AP WL UYRE Y J

F

[ | Hé s6 4p lyc dong ; dbi vai cdc dang dia hinh.

{ Chiéu cao z (m) : il
' A [ B C
w5 600 | BIoh 270,818 0,517 0,754
10 0,303 0,486 ' 0,684
(| 20 0,289 0,457 | 0,621
40 0,275 0,429 0,563
60 0,267 0,414 0,532
80 0,262 0,403 0,511
100 0,258 0,395 0,496
150 0,251 0,381 0,468
200 0,246 g " 0,3M 0,450
250 0,242 0,364 0,436
300 0,239 0,358 0,425
350 0,236 | 0,353 0,416
> 480 0,281 0,343 0,398

4* BRALL MLF MARALS WANS ALl ARCdll MEALE 4 A AedS )

?

. = T

0 o [ —

e : // 1\ a
____....':-'

_ e i A ; 0,10 0115
’ Hinh 2 : Db thi xdc dinh hé 86 dong luc &
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Hinh 1 : H¢ toa d¢ khi xéc dinh hé 86 tuong quan khong gian v.

Béng 4 - H¢ s0 tuong quan khong gian v, khi xét tuong quah“xﬁng van toc
gi6 theo chidu cao va be rong dén gi6, phy thufc vao p va y

otm) H#$ 86 v| khi y bing (m) r‘,{ e
0. 5 10 20 | 140:00 | 80 [ 160 360
s N 0,95 0,92 0,88 088 | 0,76 | . 0867 .| 056
& 0,89 0,87 0,84 0,80 | 078 ] 068 0,54
10 0,85 0,84 0,81 0,77 0,71 0,64 0,53
20 080 | T o078 | 078 078 P oes | 06l T os
40 0,72 072 | 070 0,67 0,63 0,57 0,48
80 - 0,63 0,63 0,61 0,59 0,56 0,51 | 0,44
160 - 053 053 |- 0,62 . 0,50 S 047 | 0,44 0,38
: Béng § - Céc
ki ol
' g toa do co ban song son ' ' il
v:tfia N e T Mﬂﬁ'&n? edy
y ' zox , D i daiy | H N -
e 0,4L [
xoy D L g

Ck.n thich : Dai v?i cong trink cé b mat don gié khong phdi s hink 'ch®r nhat thi B Idy bang
L chidu oo eong trink con D i L Idy bing hkich thude tuwong ing tai trong tam hink chidu cia bl
m.ﬁt don gio lén cae mat phdng thing ditng, vudng gée voi phuong tudng gié."

- N

Trinh ty cac budc tinh toan xac dinh thanh phan déng cua tai trong gio

O  Xac dinh xem cdng trinh c6 thudc pham vi phai tinh thanh phan dong hay khong.
Q  Thiét lap sG dé tinh dong luc
- So dé tinh toan dudc chon 1a hé thanh console ¢6 hiiu han diém tap trung
khoi lugng
—  Chia céng trinh thanh n phan sao cho mbi phan c6 do cling va ap luc gié 1én
bé mat cong trinh cé thé coi nhu khéng déi
- Vi tri cac diém tap trung khéi lugng dugc dat tai cao trinh trong tam cla cac
két cdu truyén tai trong ngang ctia céng trinh (san nha)
- Gia tri khdi lugng tap trung tai cac cao trinh bang téng céac gia tri khdi lugng
cla két cau chiu luc, bao che,..
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K&t cdu nha nhiéu ting

- Do cling clia console 18y bang dé culng tuong duong clia céng trinh, sao cho
chuyén vi clia dinh c6ng trinh va console la nhu nhau khi chung chiu mot tai
ngang & dinh

O  Xa&c dinh gid tri tiéu chudn thanh phan déng cla tai trong giod, khi chi ké dén anh
hudng xung cla van toc gio.

—  Xac dinh hé s6 ap luc déng va hé sé tuong quan khong gian

—  Xac dinh gié tri tiéu chudn thanh phan dong cla tai trong gié, khi chi ké dén
anh hudng xung cla van toc giod

O  Xé&c dinh gia tri tiéu chudn va tinh toan cla thanh phan déng cua tai trong gi6 I&n
cac phan tinh toan cta cong trinh. Bao gom:

—  Xa&c dinh tan s6 va dang dao déng. Xac dinh tan sé dao dong thi nhat f; cla
cong trinh. So sanh tan s6 f; véi tan sé gidi han f.. Khi f, > f , thanh phan
doéng cua tai trong gié chi can ké dén tac dung cla xung van téc gié. Ngugc
lai, khi f, < f_, thanh phan déng cla tai gié phai k€ dén tac dung cla xung
van téc gio va lyc quan tinh clia cong trinh.

—  Xéc dinh gia tri tinh toan cGa thanh phan dong tai trong gi6

Q T8 hgp ndi luc va chuyén vi clia cong trinh do thanh phéan tinh va déng cla tai
trong gi6é gay ra.

Xéac dinh thanh phan déng cua tai trong gié theo TCVN 2737 -1995

Q Tuy vao mic dé nhay cam clia cong trinh déi véi tac dung dong luc cla tai trong
gi6 ma thanh phan dong cla tai trong gié chi can ké dén tac dong do thanh phan
xung cla van téc gio hoac ca Iuc quan tinh chia céng trinh.

O Mdc dé nhay cam dugc danh gia thdng qua tuong quan gilia tan sé dao dong
riéng cG ban (dac biét |a tan sé riéng thi nhat) va tan sé gidi han f.:

fL (Hz)
Vung ap luc gié Cong trinh BTCT va gach Cobng trinh dang thap tru
da
l. 1.1 3.4
Il. 1.3 4.1
Il. 1.6 5.0
V. 1.7 5.6
V. 1.9 5.9

—~  Khi f, > f_, thanh phan déng cla tai trong gi6 chi can ké dén tac dung
cla xung van tdc gié. Gia tri tiéu chuén thanh phan déng cla ap luc gié
(Wp;) dudgc tinh theo cbng thuc:

Wy =W;gm (2.7)

Trong doé:
W, —gia tri tiéu chudn thanh phan finh cla ap luc gi6 tac dung lén phan thu j
cla cong trinh; ¢ -hé s6 ap luc dong & dd cao Ung véi phan thi j cla cong
trinh; v4 -hé s6 tuang quan khoéng gian ting véi dang dao ddéng thi nhat cla
cong trinh.

Gidng vién: Th.S Lé Piic Hién Trang 8/43




K&t cdu nha nhiéu ting

—~  Khi f, <f_, thanh phan dong cla tai gi6 phai ké dén tac dung cda xung
van téc gié va luc quan tinh cua céng trinh. Khi do, s6 dang dao dong
dAu tién can tinh toan (s) xac dinh theo biéu thc:

fo<f <f, 2. 8)

—  Gié tri tiéu chu&n thanh phan dong cla tai gi6 tac dung lén phan thi j cla
cbng trinh Uing véi dang dao déng thu | (i= 1..s):
Wogiy = My <& <y (2.9)
Trong dé:
Wi —luic,
M; —khai lugng tap trung cla phan cong trinh thi j (T)
g, —hé s6 dong lyc tng véi dang dao dong thi |, phu thudc vao théng so ¢
va do giam loga cla dao déng:

__VyxMQ

&
940 f

(2. 10)
Véi y -hé s8 do tin cay cla tai trong gio, bang 1.2; f; —tan sé dao
déng riéng thu i.
y;i —dich chuyén ngang ty déi cla trong tam phan céng trinh thd j, tng vdi
dao ddng riéng thu I, khdng thd nguyén;
vy —hé s6 dugc xac dinh bdng cach chia céng trinh thanh n phan, trong
pham vi mbi tAng c6 thé coi tai gié khong déi:

Ezyﬁxvvﬁ
yo==_ (2. 11)

E;inTWj
=

VGi W —gid tri tiéu chudn thanh phan déng cla tai gié tac dung
lén phan thd j cla cong trinh, Ging véi cac dang dao dong khac
nhau cl@a céng trinh khi chi k& dén anh hudng cla xung van toc
gio, co thu nguyén la luc, xac dinh theo cbng thuc:
W =W, x§;S; xv, (2.12)
vGi S; —dién tich don gi6 phan thi j cla cong trinh;
Péi v6i nha cé6 mat béng déi xdng, dd cling, khéi lugng va bé mat don gié khéng dbi
theo chiéu cao, co f, < f_, cho phép xac dinh thanh phan déng cla tai trong gié theo
cbdng thuc:

W, :1.4><%><§><pr (2. 13)

V&i W, —gid tri tiéu chuén thanh phan dong cla ép luc gié & do cao H cla dinh céng
trinh.

Chuy:

1-  Thanh phan dong cla tai trong gi6 phu thudc vao chu ky dao dong riéeng T cla
ngdi nha. Tuy nhién viéc xac dinh chinh xac gia tri cia T khéng phai Itc nao ciing can
thi€t bGi dé chinh xac nay it &nh hudng dén thanh phan dong cla tai trong gi6. Theo
kinh nghiém thiét k€ cac cong trinh & nudc ngoai cho phép tinh theo cac cong thic gan
dung sau:

Cong thic (1): T =0.064xn (n—sbtang nha) (2. 14)

Gidng vién: Th.S Lé Piic Hién Trang 9/43
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Céng thic (2): T-009-1_ (2. 15)

NG)

(H —chiéu cao tinh ti d€ dén dinh nha, tinh bang m; D —bé réng mat don gid, m)
Cong thic (3): T =0.021x H

Vé6i T —chu ky dao dong riéng cla ngdi nha, tinh bang sec;
H —chiéu cao tinh ti d€ dén dinh nha, tinh bang m;

2- Tuwong tw nhu cdch xdc dinh tdi trong gié tinh theo biéu do hinh thang, cdc gid tri thanh phdan
dong ciia dp lyc gio dugc xdc dinh nhu sau:
9° = W, (L+&)xke

q” =0.65x W, xc

Tai dinh nha:
Tai dé nha:
Vi Wy —dp lic gi6 tiéu chudn, 1@y theo bang phdn ving dp luc gio;

k —hé sé dp lyc gié ting theo chiéu cao; ¢ —hé sé khi dong; & -hé s6 dp luc
dong tai dinh nha;

Tai diém bt ky trén chiéu cao ngdi nha, dp liuc gié duoc xdc dinh theo cong thitc:

q, :qpx(l+a_1

x X j X —toa do tinh ti dinh nha

Vi du ap dung: Xac dinh tai trong gié cho coéng trinh sau.

lll. Taitrong ddng dat (theo chi dan diéu 3.1.3 TCXD 198 -1997)

Gidng vién: Th.S Lé Piic Hién Trang 10/43
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CH’UdNG:'s
CAC DANG KET CAU CHIU LUC
VA SO PO LAM VIEC

. Cac dang két cau chiu luc

1.1 Cac hé két cau chiu luc co ban

Hé k&t cau chiu lyc Nha nhiéu tang la bo phan chi yéu tiép nhan tai trong ding, ngang
truyén xuéng mong. Nhin chung, hé chiu luc dugc cau tao ti cac dang két cau sau:

- Hé két cdu khung chiu luc (c4u kién dang thanh: dam, cot);
- Hé tudng, vach chiju luc;
- Hé két cau khong gian: I6i cuting, 1uéi, 6ng,...

TU cac thanh phan két cdu chinh néu trén, tuy thudc vao cac giai phap kién truc, khi
ching dugc lién két vSi nhau theo yéu cau cdu tao nhat dinh sé tao thanh ca hé chiu
luc khac nhau theo sc do sau:

Sau day la su lam viéc clla mot s6 hé két cau trén

QO  Hé khung chiu luc (I): hé nay dudc tao thanh ti cac cot, dam lién két véi nhau
theo hai phuong tao thanh hé khung khoéng gian. Trén mat b&ng, hé khung cé thé
c6 dang chii nhat, tron, hoac da giac.. Trong Nha nhiéu tang, tac dung cula tai
trong ngang Ién. D& tang dod cling ngang clia khung, déng thdi cé thé phan phdi
déu noi lyc trong cot, bd tri thém cac thanh xién tai mot sé nhip trén toan bd
chiéu cao hoac tai mét s6 tang. Tac dung cla hé thanh xién (dang dan) lam cho
khung 1am viéc nhu véch cting thang ding;

Gidng vién: Th.S Lé Piic Hién Trang 11/43
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Platinum Tower
Construction Status for Month 3/2001

Hinh 3.1: Nha c6 hé khung chiu luc

Né&u thiét ké thém cac dan ngang (& tang trén cung hoac mét sd tang trung gian) lién
két dan diing véi cac bd phan con lai clia khung thi hiéu qué chiu tai ngang clia khung
tang dang ké.

(a) (b) (c)
Figure 2.A.8: The Effect of Outriggers on Core Moment

Dugi tac dung cla tai trong ngang, cac dan ngang sé dong vai trdo phan phdi luc doc

gilta cac cét khung, can tré chuyén vi xoay va lam gidm mé-men & phan dudi cla
khung.

Hé khung chiu luc thuan tay, cé dé cling udn thdp theo phudng ngang nén bi han ché
st dung trong nha cé chiéu cao trén 40m. Trong ki€n tric nha nhiéu tang, luén co
nhiing bd phan nhu thang may, thang bd, tudng ngan hoac két cadu bao che lién tuc
theo chiéu cao nén két cau khung chiu lyc thuan tay thuc té khong tén tai.

San cac tang trong nha khungco vai trd quan trong trong viéc truyén tai trong ngang.

Gidng vién: Th.S Lé Piic Hién Trang 12/43
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O  Heé tudng chiu luc (I1): & hé két cdu nay cac cdu kién thang ding chiu luc ding
va ngang clia nha 1a cac tdm tudng phang, thang ding —vach cling. Tai trong
ngang dudc truyén dén cac vach clng thong qua két cdu san, dugc xem la tuyét
déi cliing trong mat phang clia ching. Cac véch cling lam viéc nhu nhiing
console diing, c6 chiéu cao tiét dién I6n.

Kha n&ng chiu tai cha vach cung phu thuéc rat I6n vé hinh dang tiét dién ngang
va vi tri b6 tri chung trén mat bang. Ngoai ra, trong thuc t& cac vach cung thudng
bi giam yé&u do c6 sy xudt hién céac 16 cla.

Shear walls.

Coupled Walls.

»Shear walls

Eaup] ed shear wall

TYIT YT

LD L)

T
S

2
-

/

Sl

Hinh 3.2: Hé tuong chiu luc

QO  Hé 16i chiu luc (lll):

Ldi c6 dang vb hop réng, tiét dién kin hodc hd, nhan céac loai tai trongtac déng 1én céng
trinh va truyén xudng mong. Trong Nha nhiéu tang, I6i cting thudng dugc bé tri két hgp
vGi vi tri thang may.

Hinh dang, s& lugng, vi tri bd tri cac 16i cling chiu lyc trén mat bang réat da dang.
- Nha I8i tron, vudng, chii nhat,.. (dang kin hoac hd);
- Nha c6 mot hay nhiéu 16i;

- Ldi ndm trong nha, theo chu vi hodc ngoai nha.

Gidng vién: Th.S Lé Piic Hién Trang 13/43
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Tube-in-Tube Structires

/Core (or inner tube)

Hull (or ocuter tube)
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Hinh 3.3: Hé 16i chiu luc

a Hé hoép chiu luc (1V):

Cac ban san dugc géi vao cac két cdu chiu tai ndm theo chu vi céng trinh ma khéng
can g0i vao vao két cdu chiu tai bén trong. VGi dang két cdu nay, sé tao ra mot khéng
gian I6n bén trong nha.

Tuy theo céach t6 hgp, cac két cdu chiu luc c6 thé chia theo hai nhém:

Nhém thi nhat: chi gdbm mot loai cdu kién chiu lyc doc lap nhu khung,
tudng, vach, 16i chiju lyc;

Nhoém thi hai: 1a cac hé chiu luc dudc t6 hgp tu hai, ba loai c4u kién co ban
trg lén.

Gidng vién: Th.S Lé Diic Hién
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Braced-Tube Structures.
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John Hancock, 1969. 780 Tin{g Ave., 1985.
1.2 Céc hé két cdu hén hgp
Cac hé két cdu hdn hgp dudc tao thanh ti sy két hgp gilia cac hé két cdu cd béan trén:

O  Hé khung —vach: két cdu khung —vach thudng dugc s dung hon ca vi hé nay phu
hgp véi hau hét cac giai phap kién tric cla nha nhiéu tang. Hé két cau nay tao
diéu kién (ing dung linh hoat cac céng nghé XD khac nhau nhu vita cé thé 1ap
ghép, via dé tai chd.;

Hé khung —I16i chiu lyc;
Hé khung —hép chiu lyc;

Hé hdp —I16i chiu luc;

0O 0O 0 0O

Hé khung —hép —tudng chiju lyc..
Il. Sodé lam viéc clia cac dang két cau chiu luc

Trong hé ké&t cdu hén hgp, tuy thudc va sy hién dién cla két cdu khung ma ngudi ta
chia sG dé lam viéc clia két cdu dang sc dé giang hodc sd db khung giéng.

21 Sd dé gidng
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Khi khung chi chiu dugc phan tai trong thang diing tuong Gng véi dién tich truyén tai
dén né. Toan bd tai trong ngang va mot phan tai trong thang diing sé& do cac két cau
chiu tai co ban (I6i cling, vach cting,..) khac chiu. Trong sd do nay, cac nut khung déu
cO cau tao nut khdp hoéc tiét dién cot co moé-men khang uén nhd.

Theo cach quan niém nay, tat ca cac hé chiu luc co ban va hén hgp tao thanh ti cac
tudng, 16i,.. thudc so dé giang.

0 (o] O 0 L3
) o { ={} { >
-5 _ .
o) A A [ 0
o i b i+ i
Frame A Frame B

Hinh : So dé gidng
Khung B (chi ¢6 khd ndng chiu tdi diing) duoc xem la bi giding bdi khung A (c6 khd
ndng chiu tdi ngang)

Bracing
Frame
(@) .
Hinh : So
dd khung
gidng
Shear Wall -/
]
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2.2 S6 dé khung gidang

Khi khung cung tham gia chiu tai trong thdng ding va ngang vé6i hé két cau khac.
Trong trudng hgp nay, cac nut khung lién két cling. Nhu vay, theo cach hiéu nay, hé
khung chiu lyc dugc x&p vao sa do két cdu khung giang.

C6 thé phan loai so d6 gi&ng va sa dé theo chuyén vi hodc dé cling nhu sau:

Frame A Frame B

(1—2—"} > 0.8: khung giang

B
hoac K, 25Kg:
2.3 Chon so dé két cau
Qua nghién ctiu cho thdy rang, ngudi ta thudng st dung nhiing s6 dé sau:

—  Khung chiju lyc: Khung chiu lic ngang yéu. Nha nhiéu tang chiu tai ngang
I6n, nén han ché sl dung sc dé khung chiu tai ngang.

- Tudng chiu luc: chiu tai ngang I16n, nhung han ché khéng gian st dung;

- Tuong chiu luc két hgp vdi khung: tudng chiu luc ngang, khung chiu luc ding
- hgp ly trong s doé két cau va bd tri ki€n trdc. Vi vay, day la dang két cau
thudng st dung nhét trong Nha nhiéu tang.

Hé théng vach cling thudng dudc tao ra tai khu vuc cau thang bd, cau thang
may, khu vé sinh chung hodc tudng bién lién tuc nhiéu tang. Hé théng
khung dudc bé tri khu vic con lai. Hai hé théng khung va vach cting dugc
lién két véi nhau thong qua hé thdong san. Trong trudng hgp nay, hé két cau
cdu san toan khdi cé y nghia rat I6n trong viéc truyén tai trong ngang cho
vach cung.

Trong thiét k& va xay dung nha nhiéu tang, viéc lya chon hé két cdu hgp ly phu thudc
vao nhiéu yé&u té nhu: chiéu cao, diéu kién dia chat thdy van, ban dé phan vung dong
dat va céac giai phap kié€n tric cong trinh.

O Cothé chon lya két cau hgp ly hé két c4u chiu luc theo s& tang trén dé thi sau:

Gidng vién: Th.S Lé Piic Hién Trang 17/43
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Hinh : So d6 Iya chon hé két ciu theo sé tang
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O Ngoai ra, dé ddm b&o do cuing, han ché& chuyén vi ngang va tranh mat én dinh
téng thé, can han ché& chiéu cao va dd manh (ty & chiéu cao trén bé réng cong
trinh) theo chi dan sau:

Bang :Chiéu cao tdi da H(m) va ty sé giGi han giiia chiéu cao va chiéu rong (H/B)

Hé két cau Trudng hap Trudng hgp cé dong dat cap
khéng c6 déng
4t 6va7 8 9
Nha khung | Max H (m) 60 55-60 45 25
chiu lue Max H/B 5 5 4 2
Nha vach va | Max H 130 120 -130 100 50
kKhung Ong | \tax H/B 5 5 4 3
Nha vach Max H 140 120 -140 120 60
Max H/B 5 6 5 4
Nha éng va | Max H 180 150 -180 120 70
nha 0G| oy H/B 6 6 5 4
trong éng
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lll. Tudng cung chiu luc (shear wall)
3.1 Pham vi ap dung

Tudng cling chiu luc (cat) thudng dudc b tri trong nha nhiéu tang, dung dé chiu toan
bdé hay phan Idn tai trong ngang (gid, déng dat). Tudng chiu cét lam viéc nhu két cau
console ngam vao moéng, chiu tac dung cla luc doc, luc cit va md-men uén. Khi ty 1@
chiéu cao/chiéu dai tudng nhd, &nh hudng cla ndi luc cét trong tudng la dang ké va
can phai luu y trong thiét k€. Chiéu cao cla tudng bi khdng ché bédi yéu cau vé uén
(mb-men, bién dang ngang).

Theo nhiéu tai liéu, pham vi s dung ..

3.2 Cach bé tri tudng cling

Viéc b tri vi tri clia tudng cung trén mat bang rat quan trong vi ndé anh huéng truc ti€p
dén viéc phan bo tai trong ngang lén két cdu. Theo kinh nghiém, khi bd tri can chua y
dén cac dic diém sau:

- Tudng cling dugc bé tri § cac vdch ngdn: cach nay gay lang phi tén nhiéu
vat liéu cho tudng va chi phi vé nén mong;

- Thuong tap trung & gidia, tao thanh vdi c4u thang tao thanh I6i, chiu tai trong
ngang kha tot;

- VGi céng trinh ¢6 mat bang hinh vuéng, nén bd tri tudng theo hai phuong
vuéng goc nhau.

- VGi c¢bng trinh ¢6 mat bang chay dai, ngoai viéc tap trung tudng & gida con
phai bé tri & hai d4u h6i dé han ché dé véng ngang.

- Phai bo tri it nhat ba vach trén mot don nguyén, truc ba vach nay khéng gap
nhau tai mot diém;

-~ Nén thiét ké cac vach giéng nhau (vé dé cuting va hinh hoc) va bé tri sao cho
tam cuing cla hé tring vdi tdam khoi lugng cla no;

— Khéng nén chon cac vach co kha nang chiu tai I6n nhung s6 lugng it ma
chon nhiéu vach cé sé lugng chiu tai tuong duong va phén bd déu trén mat
béng.

3.3 Chon chiéu day tuéng

- Téng dién tich mat cit ngang cta vach ciing (16i cling) c6 thé xac dinh theo
codng thuc:

I:vl = fvl x Fst
Trong do: Fg —dién tich san tiing tang; f,, = 0.015

—  Tung vach nén c6 chiéu cao chay su6t tr moéng dén mai va c6 do cling
khéng déi trén toan bd chiéu cao cla no;

- Do day t6i thi€u cha vach, qui pham cac nuéc khac nhau qui dinh khac nhau
nhung nhin chung khéng nhd hon 100mm. Chang han:

Theo TCXD 198 -1997 cla Viét Nam: Bé day thanh véach (b), chon khéng
nhd hon 150mm va 1/20 chiéu cao tang.
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Theo ACI 318-02 (muc 14.5.3), Bé day thanh vach (b), chon khéng nhd hon
100mm va 1/25 chiéu cao tang.

3.4 Cautao c6t thép cho vach (16i) cliing (muc 3.4.2 TCXD 198 -1997)

—  Cét thép phai dugc dat hai I6p lugi. Pudng kinh c6t thép (ding va ngang)
chon khong nhé hon 10mm va khong I6n hon 0.1b. Hai I6p thép phai dugc
lién k&t v6i nhau bai cac moc dai (mat dd 4 méc/ m?);

- Ham lugng cdt thép thang ding t8i thidu (umin) va t8i da (pmax):
Doi véi khu vuc dong dat yéu, w,,., =0.4%
Dai véi khu vuc dong dat trung binh va manh, ... =0.6%
Va trong hai trudng hop trén, u,,, =3.5%

—~ Khodng cach c6t thép (diing va ngang), chon < 200 (khi b < 300) va chon <
2b/3 (khi b > 300):

—  Chiéu dai néi budc c6t thép ldy bang 1.5lp, (vung dong dat yéu) va 2.0l
(vung déng dét trung binh manh). Trong dé, l,, —chiéu dai néi tiéu chuén
trong viing khong cé dong dat (tUc lneo);

—  Can co bién phap tang cudng ti€t dién & khu vuc bién cla vach cling (xem
hinh 3.12)
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i CHUONG 4 i i i
NHUNG NGUYEN TAC CG BAN TRONG THIET KE KET

CAU NHA NHIEU TANG BANG BE TONG COT THEP
TOAN KHOI

. Luachon vat liéu (nguyén tic thd nhat)

Trong lugng céng trinh cé anh hudng truc ti€p dén do I16n cla tai trong thudng xuyén
ma con c6 &nh hudng rat I6n dén céac tac dong khac lén cong trinh (gi6é va dong dat). Vi
vay, s dung vat liéu nhe, cudng dd cao la nguyén tac th nhat khi thiét k& nha nhiéu
tang.

—  Vat liéu lam két cau phai dam bao cé tinh nang cao vé: cudng do chiu luc,
doé bén mai, tinh bién dang va chéng chay t6t;

—~  Bé téng dung trong két cdu chiu lyc Nha nhiéu tang nén cé Mac 300 trd 1én
(d6i vGi bé tong c6t thép thudng) va Mac 350 (doi v6i bé tong ¢t thép ting
luc trugce);

—  Thép nén dung loai c6é cudng dé cao.
Il.  Hinh dang c6ng trinh (giai phap kién tric —nguyén tic thu hai)

Khi thi€t ké va xay dung nha nhiéu tang, nén chon giai phap két ciu va cau tao kién
tric sao cho cac gia tri tai trong (tai trong ban than, tai trong st dung, cac tac déng do
gié va dong dat) la nho nhat va tot nhat la gidm theo chiéu cao cla cong trinh.

2.1 Hinh dang mit bdng nha
So d6é méat béng nha phai don gian, gon va c6é dé cliing chéng xodn I6n

- Pon gian, Cac dang mat bang doi xiing (vudng, chii nhat, tron) dugc uu tién
st dung. Nhiing nha c¢6 “canh” (dang L, T, U,..) thudng bi hu hdng, sup dé
khi gap dong dat manh. Trong trudng hgp nay can bé tri cac khe khang
ch&n dé tach r&i phan canh ra khéng bi va dap nhau.

— Gon, tranh dung cac mat bang trai dai hodc cé canh moéng vi phai chiu tai
trong ngang phuc tap do sy léch pha dao déng. Ddi vdi loai nha nay can
phai bé tri khe khang chan;

- C6 do cuiing chdng xoan I6n, dé tranh bién dang xoan, tam cling cla nha
phai tring vai trong tam hinh hoc cla nha va nam trén dudng tac dung cla
hop luc tai trong ngang. Di€u kién nay dugc thda man khi cong trinh dugc
thi€t k& déi xiing trong bé cuc mat bang 1an hé két cdu chiu tai ngang. Khi
tam cung khdng trung vai trong tam, sé sinh ra bién dang xoan Ién.

- Theo TCXD -198: 1997, ddi v6i nha c6 mat bang chii nhat, ty s6 chiéu dai
(L) va chiéu rong (B) phai thoa:

L/B < 6, vGi cong trinh c6 cap phong chéng dong dat < 7;
L/B < 5, vGi cdng trinh c6 cdp phong chéng dong dat 8 va 9
> Mat bang cong trinh nén bd tri d6i xUng it nhét theo hai truc chinh nhu chi
dan & bang 1
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Dung khe khang chan K

tach nha thanh cac don

nguyén nho, doc lap va
doi xting

Trong nha nhiéu tang, thudng c6 tdng ham nén viéc bé tri cac khe bi€n dang —nhat la
khe 1in gay nhiéu phtc tap cho ky thuat chong tham. Gilra khéi nha cao tang va thap
tang c6 thé khéng bé tri khe 1tn ma chi cé khe co gian ti mat méng tré [&én mot khi da
ap dung cac bién phap sau:

— S0 dung coc chdng vao tang da, hoac tang cudi soi véi dd sau thich
hgp déng th&i chiing minh dugc sy chénh 1Gn ndm trong pham vi cho
phép;

—  Tién hanh thi cong phan cao trudc, phan thép tang sau.

2.2 Hinh dang phuong dung nha

Theo phuong ding, nha phai don diéu va lién tuc, can déi

- Pon diéu va lién tuc, hinh dang nha nhiéu tdng nén lya chon dang déu
ho&c thay déi déu, gidm dan kich thudc lén phia trén nhdm gidm hau quéa
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bat Igi clia tac dong dong dat. Khi hinh dang nha khong lién tuc, bién do dao
doéng sé I6n & mot sé tang. Lac nay phai thiét k& cac vach cling I6n tai cac
viing chuyén ti€p dé truyén tai trong ti phan nay sang phan khac cla coéng
trinh.

—  Ca&n dai, khi cong trinh ¢6 ty s6 chiéu cao trén bé rong (H/B) I6n, khi chiu tai
ngang sé& c6 chuyén vi ngang Ién. Luc doc trong cot bién do tai ngang I6n
dan dén lyc nén tac dong xudng moéng Ién.

- Khong nén dat cac tai trong st dung I6n 1én cac tang cao

Theo TCXD -198: 1997, ty s6 gidi han B/H nhu sau:

Loai két cau Khong khang Khang chan, Khang chan, Khang chan,
chén cap <7 céap 8 cap 9
Khung 5 5 4 2
Khung vach 5 5 4 3
Tudng 6 6 5 4
Ong 6 7 5 4

Trén mét cat thdng ding, cong trinh dugc thiét k& déi xiing (déi xting khéi lugng va do
cling) theo chi dan bang 2
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lll. Giai phap hé két cau chiu luc (nguyén tic thi ba)

Trong thiét k€ va xay dung nha nhiéu tang, viéc chon lya gidi phap két cdu hgp ly phu
thudc chiéu cao cong trinh.

Nén chon hé két cdu co cac bd phan két cdu rd rang, mach lac sao cho cac loai tai
trong truyén xuéng mdéng mot cach nhanh nhat.

Hé két cau chiu tai bao gdm cac bd phan chinh nhu khung, vach, 16i can dugc bé tri di
xung theo hai truc trén mat béng sao cho do léch gilia tamcing va tam khéi lugng la
nhé nhéat. Trong trudng hgp khong bé tri d6i xiing dugc can ¢ gidi phap chéng xoén
cho cong trinh.
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IV. Lua chon va bd tri khe co gidn, khe Iiin va khe khang chan (nguyén tic thud
tu)

Nguyén tac bé tri cac khe co gién, khe ltn va khe khang chén la diéu chinh kich thudc
méat bang. Dung cac bién phap cdu tao va ky thuat nham gidm t6i da s6 lugng khe vi
gidm sé lugng khe la gidm tai trong va s6 diém can x{ ly phc tap;

Trong céc trudng hgp sau day phai cat nha va cong trinh ra nhiing phan riéng biét (don
nguyén) bang cac khe co gian, khang chan:

O  Nha co kich thudc mat bang I6n (> 40m);
O Nha va cong trinh c6 hinh dang mat bang phc tap;

O Cac phan ndi gilta cac nha cong trinh cé dé cao chénh léch cao ti 5m trg
lén hodc mot tang

Céc khe khang chan va co gian phai cat nha theo toan bé chiéu cao nhung khéng nhét
thiét di qua mong (tr khi trung véi khe IUn);

Chiéu rong t6i thiéu clia khe khang chan c6 thé xac dinh theo cong thuc:
D, =V, +V, +20mm

V6i V4, Vo —chuyén vi cuc dai theo phuong ngang cta hai khdi két cdu ké nhau duéi tac
dung cua tai trong dong dat.

V. D6 cling va cudng do —lua chon giai phap so dé khung chiu luc (nguyén tac
thd nam)

- Nén tranh sy thay déi dot ngot clia su phan bé dd cling va cudng do theo
chiéu cao nha. Né&u céng trinh c6 mo6t tang mém, cac bién dang I6n cé
khuynh huéng tap trung & tdng dé va dé gay ra sup dé toan bod cong trinh.
Trudng hgp nay thudng gap 6 cac nha dugc thi€ ké vai hai chiic nang: tang
trét —hé khung (dam bao cé mat bang thoang, phuc vu cho khong gian 16n);
céc tang trén —hé vach cling. D& khic phuc, ting do cling ting mém béng
cach tang tiét dién cot hoadc bé tri cac vach cling & 16 clia;

—  Khéng nén thiét k€ khung thong tang va khung c6 nhip khac nhau. Néu
trong cung mot tang, viia c6 cot ngan va codt dai, luc cét sé tap trung & cot
ngan nhiéu han (do dd ciing I6n hon). Diéu nay cling sé xay ra tuong ty nhu
d6i vSi dam ngén. N&u phai thiét k& cac nhip khac nhau, nén chon dé cling
gitia cac nhip dam tuang Ging véi khdu dd cla chung.
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- Khi thi€t k& nha khung, nén chon két cau khung déi xiing va cé doé siéu tinh
cao. N&u la khung nhiéu nhip nén chon chiéu dai nhip gan bang nhau.
Khong nén thiét ké khung c6 nhip qua khac nhau. Néu phai thiét k& nhip
khac nhau nén chon dé cuing giiia cac nhip ty & véi khdu dé cla chang.

% I % I 2
1] o] L3 11 L4 13 11 L4 13

1 1 o

— Nén chon sa do khung sao cho tai trong dugdc truyén truc ti€p va nhanh nhat
xudng méng, tranh s dung sé dé khung hang cot 6 tdng dudi. NEu bat
budc phai hAng nhu vay, phai cé gidi phap cadu tao dé ddm b&o nhan va
truyén tai trong tu cot tang trén moét cach an toan

1|2 L3 11]2] L3

v v v

—  Khung bé tong c6t thép nha nhiéu tang , né€u c6 xay chén gach, truéc hét
phai chén & cac tdng dudi. Trong trudng hop phai xay chén céac tang trén
ma tang dudi khong dugc xay chén thi phai cdu tao tAng dudi sao cho cé do
cung I6n hon;

L1]L2] L3 L1{L2] L3
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Nén tranh thiét k& console (k& ca console dam va san). Trong trudng hgp
can c6 console phai han ché dd vuan d&n muc tdi thiéu va tinh toan kiém tra
véi tai trong dong dat thing ding;

Cach thuc pha hoai

VI.

Khi thiét k€ khung, nén chon ty 1& do cliing dam —cét va gitia cac doan dam
vGi nhau sao cho khi pha hoai, cac khdp déo sé hinh thanh trong cac dam
sdm han trong cot (cot khée —dam yéu). Bai vi:

Cét bi pha hoai nghia 1a toan bd céng trinh sup dé trong khi chua huy déng
hét kha nang chiu tai clia cac bd phan khac. Mat khac, trong két cau cé cot
yéu, bién dang déo sé tap trung tai moét tdng nao dé. Do vay, can phai cé
mot hé s6 do déo tuang déi I6n.

Cac khdp déo sé hinh thanh trong cac dam sém haon trong cot —diéu nay sé
dat dugdc néu t6ng mo-ment cho phép cla céac cdt qui tu tai mdi nat khung
I6n hon téng cac md-men cho phép cla cac dam tai nut dé.

% 2 % 7
1] 2] L3 1] 2] L3

b * *
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Lua chon va bd tri cac vach va 16i ciing (nguyén tac thi sau)

Khi thiét ké cac cong trinh s dung vach va I6i ciing lam két cdu chiu tai
trong ngang, phai bé tri it nhat 3 vach clng trong cling moét don nguyén.
Truc clQia ba vach nay khéng dugc gap nhau tai mot diém;

Nén thiét ké cac vach gidng nhau vé dé culing (va ca vé kich thudc hinh hoc)
va bé tri sao cho tdm cuing ctia hé tring vai tam khéi lugng clia ching

Do clng cla cac vach chi€m phan I6n ty trong do cling clha toan nha. vi
vay, cac vach nén c6 chiéu cao chay sudét tif mong lén mai va cé do cling
khéng déi trén toan bo chiéu cao clia né.

Gidng vién: Th.S Lé Piic Hién Trang 28/43



K&t cdu nha nhiéu ting

i CHUpNGS X .
TiNH TOAN KET CAU NHA NHIEU TANG

l. Cac khai niém chung

2.1 Gia thiét tinh toan

Tinh toan ké&t cdu nha nhiéu tang la viéc xac dinh trang thai Ging suét —bién dang
trong ting hé két cau, tiing bd phan két cdu cho dén tiing cau kién chiu luc dudi tac
doéng clia moi loai tai trong tac dung 1én cong trinh. O day chd yéu xét dén phan Ung
clia hé két cdu thadng diing (khung, vach 16i) dudi tac dung clia céc loai tai trong ngang;

H&au nhu trong céc loai nha cao dén 30 tang déu két hgp sl dung clia ba hé két
cdu khung, véach, 18i chiu lyc. Viéc lua chon va gia thiét so dé tinh khéng nhiing phai
phl hgp véi thuc t€ bé tri, cdu tao cha cac cdu kién chiu luc ma con phai thda méan diéu
kién vé su cung lam viéc clia cac hé két cdu —vén khac nhau vé hinh dang, kich thudc
hinh hoc, do ciing. Moi gia thiét thudng chi phu hgp véi ting mé hinh tinh toan va
khéng c6 gia thiét chung cho moi sd do tinh toan. Gia thi€t nao phan anh dugc mai
quan hé truyén lyc gilia cac hé véi nhau théng qua cac giai phap thiét k&, cdu tao sé
dudgc xem la phu hgp va cho két qua dang tin cay. Thudng dung céac gia thiét sau:

Q So dé tinh toan mét chiéu: cong trinh dugc mod hinh héa dudi dang mot
thanh console thang diing. Do cling clia né dudc xac dinh tu diéu kién
chdng uén, trugt va xoén cla céng trinh. Gia thiét nay tuong ddi don gian
nhung khéng phan anh ding thuc té€ chiu luc cla ca hé. Gia thiét nay thuan
tién cho cho viéc xac dinh cac dac trung dong hoc cla cdng trinh.

Q  So dé tinh todn hai chiéu: cong trinh dugc mé hinh hoa didi dang mot két
cdu phéng véi ngoai lyc ndm trong mat phang dé. Theo gia thiét nay, méi hé
két cdu chi ti€p thu mot phan tai trong ngang théng qua cac thanh gidng co
lién k&t khép hai dau. Cac thanh gidng ngang nay chinh la mé hinh cla hé
két cdu dam san. S db nay dugc dung réng rai nhat vi tuéng déi don gian
lai xét d&n tac dong tuong hd gilia cac cau kién thang dung.

Q  So db tinh todan 3 chiéu: céng trinh xem nhu mot hé (thanh, vach) khong
gian, chiu tac dong cla hé luc khéng gian.

Gidng vién: Th.S Lé Piic Hién Trang 29/43



K&t cdu nha nhiéu ting

Rigid frames
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2.2 Cac phuong phap tinh toan

Trén co s8 cac sd dob tinh toan, chung ta c¢6 thé chon lya nhiéu pp khac nhau
trong CHKC va trong toan hoc dé xac dinh ndi luc va chuyén vi trong hé va trong tiing
cau kién chiu lyc;

Céc phuong phéap trong CHKC nhu: PP luc, chuyén vi, PP lyc —chuyén vi van
dudc st dung cé hiéu qua cho tling trudng hop cu thé. Cac PP vi phan, bién phan dé
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giai cdc hé phuong trinh bac cao con dudc s dung dé gidi cac s dé gidng, khung

giang.

Trong s6 cac PP tinh todn nha nhiéu tang hién nay, PP. PTHH dugc s dung
rong rai hon ca vi hau hét cac phan mém tinh toan déu sl dung PP nay.

2.3 Cac budc tinh toan

Q

O 0000 Do

Chon sd db tinh toéan;

Xac dinh céc loai tai trong;

Xac dinh cac dac trung hinh hoc va do cling két cau;
Phan phdi tai trong ngang vao cac hé két cau chiu luc;
Xac dinh noi luc, chuyén vi trong tiing cau kién;

Kiém tra diéu kién bén, chuyén vi va cac dac trung dong;

Kiém tra 6n dinh cuc bd, téng thé cong trinh.

Il. Tinh toan hé chiju luc theo s dé phing

2.1 Hé khung —vach

Trong nha nhiéu tang, hé chiu lyc khung vach thudng dugc bé tri song song véi nhau
theo moét hay hai phuong trén mat béng nén cé thé dung so dé khung gidng dé tinh
toan cho toan hé

Tuy theo c4u tao cla vach cling, c6 thé cé cac so dé sau:

Khung —vach dac (h. a)
Khung —véach dac va vach lién khung (h. b)

Khung —véach c6 16 clia (h. c)

r
|
|

X L & 3 X XU
|

Trudce khi tinh toan ca hé, ta xem xét sy lam viéc doc lap clia hé khung nhiéu tang
nhiéu nhip dugi tac dung cla tai trong ngang
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a/  Chuyén vi ngang cta khung nha nhiéu tang

Khi tinh toan chuyén vi ngang cla cla khung nha nhiéu tdng duéi tac dung cla
tai trong ngang c6 thé xem mot cach gan dung réng géc xoay cla cac nut trén cung
moét mot xa ngang la b&ng nhau. Nhu vay, cé thé don gian héa so dé tinh chuyén vi cla
khung nhu sau:

I
= S S Y T 3
T s & £ 3
Py Y Py by
Py Y Py by
Py Y Py by
rk ——
T s % % 2
2
T s & £ 3
Py Y Py by
S
S ' S
ai !az__|'=as ‘ |p ‘
b [ |

Goi s; la téng do cling don vi cla céac cot tAng thi |; r, —t6ng dd cling don vi clia cac xa
ngang cla tang tha i; I, —gid tri trung binh cac nhip cla xa ngang; l; —chiéu cao tang thu
| va n —s0 tang cla khung.

Trong sa dé trén, chuyén vi ngang do P = 1 dugc tinh:

1
on =E[Sl+r1]; (5. 1)
8—is+r+i' (5.2)
“o2pth M arn | '
I .
Oy =0y = 8k,|<+1 =.. =0, =08y +£8—.krkl (5.3)
Trong do,
k |_2
Sy :ZS—'
1o (5.4)
2 2
- g lixl) (5.5)
4., +0.33s, 4., +0.33s,;
2
Va szRk_l+M;k=3,4,5... (5. 6)
4r, 4

Trong céc cong thiic trén, s6 hang s biéu thi Anh hudng dd cling clia co6t dén chuyén
vi clia khung; con r, biéu thi &nh hudng dd cling clia xa ngang
Chuyén vi ngang ctia khung & tang thi k do tai trong ngang dat & tat ca cac tang:

y=98,,.P, +6,,P,+..+3,,.P, (5.7)
Khi s6 tdng n > 6, c6 thé tinh chuyén vi ngang theo cdéng thic sau:
Kk
y= ZQ. Cp
i=1 ; 1< k (5 8)
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Trong do, Q.=>P ., ixk (5.9)
i=k

c; —dd léch cla tang do lyc dan vi tac dung theo phudng ngang
d6i v6i khung nha nhiéu tang, c6 két cdu déu dan véi do cing don vi s va r gidbng nhau
& tat ca cac tang co thé dugc xac dinh:

2 [1 1}
C=—X|—+=
12 [s (5. 10)

. > . A A s Ac
Goi A la do cung chdng trugt cua khung (tdc lyc gay nén goc léch ¢ :T =1),

A=l
Ta cé: c (5. 11)
Suy ra A= 12 ; (5. 12)
Khi s tdng n > 6, c6 thé tinh chuyén vi ngang cla khung dugc biéu dién béng phuadng
trinh vi phan sau:
. AM
By"Y —Aviy —B—O—p(x):O (5. 13)
0
Trong d6, B= ZBJ- -téng do cling chéng udn cla cot;

Bo —d6 cting chéng uén cla khung khi chi k& dé&n hai cot bién.

F,.b?
B, =E,.— F (5. 14)
1+t
FP
F. F.
=7 - — &
| b |
. v , Fxb?
Trudng hop khung doi xung, F, =F, =F, tacé: B, =E,. >
Vo142
0 (5.15)
Mo —md-men ngoai luc & dd cao x;
bat o=Byva m= ‘/iz , ta ¢6 phuadng trinh:
Av
.ovi-l
m>.e" —e ————=M, -m’p(x)=0 (5. 16)
\Y%

Nghiém clia phuong trinh (3.20) cé dang:
o=C,+C,.me+C,.cho+C,shp+C,
Vi
Ci —céc hang s6 tich phan;
Co —nghiém riéng, phu thudéc vao dang tai trong;

X
¢ =—, toa do khong thu nguyén.
m
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—  DG6i v6i nhitng khung théng thudng, cé thé bd qua s6 hang thi nhat cla

(3.17) va v¥ =1, vi Biz 0. Khi do, (3.17) cé dang:
0

Ay’ +AM, +p(x)=0 (5.17)

0

—  Céc diéu kién bién,
+ y(0)=0; va Ay'(0)=0Q,(0)
+ Khi ti trong phan bd déu, p(x) = p, suy ra:
M, = -0.5p(H - x)’

Giai phuang trinh vi phan (3.23), véi cac diéu kién bién & trén, ta dugc chuyén vi ngang
clia khung nhu sau:

2 4
pH ( 268 ) 8B, (ZQ ~&° %j (5. 18)
O day,
Q:% -topa d6 khéng thu nguyén; (5. 19)
H —chiéu cao tinh toan cla ngoi nha,
H=H,x— (5. 20)
n-05

Ho —khodng cach ti mat trén clla mong dén truc clia xa ngang trén clng;
—  Taidinh khung, & =1, chuyén vi ngang:

2 4 2 xZ
_PHT PHT _pHTI, M (5.21)
2A 8B, 2A| 4

Véi, A, -ddc trung do cling cla khung, c6 xét dén anh hudng cla lyc doc trong cét,
A, =H A (5.22)
BO
K&t qua nghién ctiu cho thdy, khi A, <0.7, c¢6 thé bd qua anh hudng cla
luc doc trong cOt va trong tinh toan lay, vi=1
Vi du tinh toan

2.2 Hé khung -vach (dac)

Xét trudng hop hé vach dac giang vGi khung theo sG dé khung giang. Tu gia thiét
san c6 do cling vo cung trong méat phang, khung va vach cé cing chuyén vi ngang,
nén do cling clia hé dudc viét nhu sau:

B=)B,;+B, (5.23)
V6i Y B, t8ng do cling cot khung; B, -téng do cting ctia vach cing;
Khi téng dd cuing cot khung qué nhd so véi téng do cing vach c6 thé xem B =B, , nhu
vay hé co6 dudng cong uén tuan theo phuong trinh:

2 IV .ovi-1 2
m’.e" -o —V—.Mo—m p(x)=0 (5. 24)

2

Va |oi giai c6 dang:
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o=C,+C,. mo+C,cho+C,sheo+C,

|

— - —
—— i =
— L
- % Shaar shape
- — =
- = J il
el
Flexural Shear  —ge — Pgint of
B
- shape shape Y contraflecurs
- pares. -
- —_ - !
Flesural shape
- . ——
- —_ ——
J
] N A A [ |
(e}

(a) (b

Figure 27: Interaction of shear wall - frame structure and behavior of components.

Piéu kién bién:
+ (0)= 0. // chuyén vi tai chan ngam
+ (0)=0; //géc xoay
+ —0"(0)=Q,(0); //ic cét
+ o'(A)=0 //mé-men tai dinh
D& tim 16i giai rieng C,, xét trudng hop tai trong ngang phan bé déu theo chiéu cao
(5. 25)

p(x) = p, ta c6 mdé-men udn va lyc cét:
My =-05pH?*(L-§)" va Q, = pH(L-§&)

Suy ra:
4 2 4 ~44(,,2 2 3 4
o __bste’ pstatlv-i) [e € e
2.V 2 3 12

0o~ 2.v?
TU céc diéu kién bién, ta xac dinh dudc cac hang sé tich phan, C;. Thay vao biéu thic
xac dinh o, ta dudc:
p.54 (p2 7»4(v2 _1 {;2 (1;3 {;4
®=—-| Ap——+y.cho—ysho—y+ R e 5.26
o2 | T raehe —xshe =y + = > "3 12 (5.20)
- Tai dinh cla hé, o =1 va =1, dé vong tai dinh hé:
4 _ 2(\,2 _
f= PR 1—2("2 o, ¥ -y (5. 27)
2vAB A 4

Khi xac dinh noi luc trong hé, ta st dung quan hé:
dx =s.de=Hdg va As=H

Mo-men uén trong vach:
Trang 36/43
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2
M, = = PH [ (L-e)(v? -1)- ; (1—X.Ch(p+7u.sh(p)} (5. 28)
v?

—  Luc cét trong trong véach:

Q, —m=PH {(1 £\v? —1)+ Ch(p—xsh(p} (5. 29)
—  Luc cat trong c6t khung'

Q,=Q¢— Q— [(1 £)- Ch@+%5hq’} (5.30)
- Luc doc trong cac cot bién cla khung xac dinh ti phudng trinh can bang

mo-men:
My-M
e prz[ (L-e) + ( —x.ch(p—k.sh(p)} (5. 31)

M&-men udn, luc cat clia hé dugc cat clia hé du’c_ic phan phoi, vao cac vach ty 1& véi do
cling cla chung
Bi€u d6 noéi luc va chuyén vi clia hé dugc thé hién nhu hinh sau:

Points of
contraflexure \

(]

Horizontal deflection 0 Bending moment Shear force

{a) (b) (e)

Figure 5.28: Deflection. bending moment and shear in the wall-frame structure.

2.3 Tinh toan hé khung —vach lién khung

Lo Le 797y Lo ZL Lo 4 Lo AZO
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-  Pay la dang két cdu c6 sG dé hdn hgp vi trong cung mét truc viia ¢6 vach cling va
vua c6 khung
Dai vGi cac vach lién khung, ta chi can xdc dinh téng dé cling cla hé cho tung trudong
hgp cu thé réi tién hanh tinh todn tuong tu nhu hé vach ddc
T8ng dd cling clia hé trong trudng hdp chung dugc xac dinh:
B=B, +B,,, hodac BB, (5.32)

V6i By —téng dd cling cta vach lién khung. D6 cling uén ctia vach lién khung
bao gém dd cling clia vach va phan khung. D& xac dinh dé cting udn cla phan khung
thudc vach ta phai xét dén cac bién dang dan héi clia cac nut lién két gilia vach va
dam. Do cling nay goi la do cling trugt, xac dinh theo cong thuc:

A = 3id(1+no)[id(l+no)+ 6ic(1+ 2110)]
b (i, +3i.)

(5. 33)

Trong do,

ig —dd cling tuong ddi cha dam khung lién vach (dd cing trén 1m dai ciia dam
khung trong 1 tang);

i —d0 cling tuong doi clia cot khung lién vach;

Z
1, :I_o (5. 34)
d

L —chiéu cao tang
Trudng hgp khung lién vach hai phia do cing A tang 1&én gép doi. Néu khung & gilia
hai vach dé cuing trugt cling dugc nhan déi nhung gia tri i; nhan 0.5.
Do cling clia hé khung véach c6 véch lién khung bang téng dé cling cac khung va véach
lién khung:
12

A= +A 5.35
m vk (5. 35)
Trong khung nha nhiéu tang c6 A, <0.7, lyc doc trong cét it &nh hudng dén két cau.
Trudng hgp nay lay vZ =1, noi luc va chuyén vi hé khung van dudc xac dinh nhu két
cau khung vach dac
Téng luc cat clia hé dugc phan phdi vao cot khung (Qkhung) va cho véach cting hén hgp
(Q.) ty 18 vai do cling trugt clia ching:
(A_Av ) 5 Av

Q khung =Q>{—A : },va Quc =Q>{—Ak} (5. 36)

M&-men tai dau mut cla xa ngang lién vach phu thudc vao Qq va xac dinh nhu sau:

_3id(1+no)[6+(%ﬂx&

M, = - (5.37)
)
va tai truc cot:
M :MX& (5. 38)

)

M&-men uén cla cdt khung lién vach 18y bang mot nlia mé-men dau mut xa ngang lién
ké.
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2.4 Tinh toan néi luc ddi véi nha c6 so dé vach cling va 16 cla

Trong thuyc t& thudng hay gap cac vach cung c6 16 clia. Trong trudng hgp nay cac
cot tudng thudng c6 mé-men quan tinh I16n hon nhiéu cac lanh t6. Tuy thudc vao ty 1é
kich thudc céc 16 clra ma nhiing vach cling c6 mét day 16 clia thudng c6 ba kiéu bién
dang dac trung dudc thé hién nhu hinh 6.25
V& mat toan hoc, c6 thé phan biét ba kiéu bién dang trén théng qua hé sé lién khéi a
(6.89):

Viéc tinh toan phan phdi tai trong ngang cho cac vach cling khac nhau trong trudng
hop nay dudc thuc hién nhu vach cling dac nhung thay mé-men quan tinh I; bang mé-
men quan tinh tuong duadng lig;.
Trong hé vach cling c6 16 clia: cdt sé 1a cac vach cling thanh phan, cé s >>r
D6 cling chéng trugt clia hé khung:

12 12 12r

A = ~ = — 5. 39
G ) M) ©-39)
VGi r =téng do cling lanh clia trong pham vi 1 tAng
N&u chi cé mét dai lanh t6 cla:
By xyg
a2k 5.40
It a.k ( )
2
L,.h? h
Vi B, =E, x 1t 1404 | vy = 2oy (5. 41)
12 0 a,

Sau khicé Asuyraw,y, M, N, Q.

Vidu

Ly

18.0m

Ly=9.0m
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Khung két hgp véi tudng cling
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KHUNG KET HQP VOI TUONG CUNG
(Tudng - diafrdc)

Tic dong qua lai cia khung cing va tudng cing sé dugc xem
x6t trong khudn khé clia cdc vi du sau diy. D& xdc dinh phéin tai
trong ngang dugc ti€p nhan boi mbi hé két cfu chiu lyc cdn phai
nghién ciu sg d8 lam viée riéng eda ching (Hinh IV.17).

Vi dy VI.Y

Nha khung 15 ting (xem vi du VI.5) dugc gia cudng bing 2
tudng bétdng cét thép cda 16i cing (hinh VI.54). Cuting do béténg
cot thép f, = 281,6 KGjem?, moddun dan héi E = 2,63 x 10°
KG/cm?. X4ac dinh phin tram tai trong gio dugc Li€p nhén bdi mébi
hé cia k&t cdu chiu lyc.

Gia thiét rAng tai trong gid chl do khung cing tiép nhan. Xac
dinh t4i trong lén mot khung W = 7,62.54,9.0,098 = 40,8 T.

Dé vong 16n nhit cia dinh khung cing theo vi du VI.6 bing

Af = 17,83em.
Do dd, dd ciing clia khung d8i v6i ubn
P 40,8
k= A = 1783 " 2,28 T/em (Hinh IIL7).

Bay gitt néu cho ring tai trong gid chi do tudng béténg cbt thép
ti€p nhan thl tai trong cho mdt tudng la :
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54,9.3 .0,09
W = ,9.38,12.0,008 - 1019 T
2
Ta cho rAng tudng lam viéc theo so dé cOng xOn {(hinh VI.17,b)
va dang dd khéng thay d8i trong qud trinh bi&n dang. Khi d6 dd

vong lén nhit

WH? 101,9.1000. (54,9. 100)°

ﬁ = e = = 14,5 cm.
w 8EI §.2,53. 10 [30,48.610°/12)

Do cing chju uén cha tudng :
101,98
2= S 7,04 Trem

!

| 5376738,

Hinh VI 54
Céc thong s6 vé d§ cing cia khung va tuting cing 14 khong d6i
do tAi trong va chuyén vi duge coi 12 ty 1¢ bac nh4t va khong phu
thudc vio gid trj thye cua tai trong déi vai khung va tudng.
Téng do cing clia nha voi 2 tudng cing va 4 khung :
Tk, + Ok, = 27,04 + 4.2,28 = 14,08 + 9,12 = 23,2 T/em.
Do vy, ty 1& phdn tram tai trong duge tiép bdi tudng cing khi

san cung tuyét déi la :
14,08
0 100 = 60,62%

2k,
%+ Ok 00 T 2320

vi chi 39,38% tai trong g
; ong gid do 4 khung ti€p nhan. Ndi chu
. : ng, do
rfigtc;a tudrng ciing I.Em hon d9 cidng cda khung rét nhiéu vagnhﬁ
nh todn duge thyc hién d4 ching minh rang tudng chiu phin rat

16n tai trong ngang.
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Tinh toan tai trong gio tac dung
len Nha Nhieu tang

CLIENT SINH VIEN

PROJECT CONG TRINH 20TANG

JOB No VD-01

CALCULATION BY ThS. LE DUC HIEN

CHECKED BY

APPROVED BY

OBJECT XAC DINH TAI TRONG GIO THEO TCVN

2737-95& 229-99
- Ap lyc gi6 tieu chuédn (Vung lIA) WO := ssﬁ
Hé s6 vugt tai: yi=12 m’

- Chiéu cao cong trinh H:= 66m

[zmin := 0.001n]  [zmax:= H (S8 téng)

. . zZzmax — zmin ‘2 A
Z := zmin,zmin + ———— .. zmax (Chiéu cao tang)
n

1. Ap luc gié tinh, Wj(2):
Hé s6 k (dia hinh C) va hé sé khi dong c:

ZO.2793
KC(z) := 0.3459-

c:=08+0.6 c=14
[Wij(z) := WO0-kC(z)-q

2.  Ap luc gié déng, Wfz(2):

- Chu ki dao dong riéng clia ngdi nha dugc xac dinh theo céng thic gan ding

T:=0.021-H T—1386m
- T&n s dao dong riéng cd ban f1 T:= 1.386sec
1
f1:= e f1 = 0.722 Hz
- Gia tri t6i han cla tan s6 dao déng riéng, fL (Vung Il, Bang 2)
fL:= 1.3Hz
Do fl<fL=1 nén gia tri tiéu chuén thanh phan déng, Wiz, cla tai trong gié
dugc xac dinh theo diéu 4.7(TCXD 229-99)
Wiz = 1.4~%-&_,-WpH
Trong do:

02/12/2006

+ &- Hé s6 dong luc ting véi dang dao déng co ban cla cdng trinh (tlic ting
vGi tan sé f1), xac dinh theo Hinh 2, diéu 4.5

-1
\/y-WO [kgo'Ss\

1:= :
7 a0 m )

el =0.015




ot CONG Ty o,

Tinh toan tai trong gio tac dung
len Nha Nhieu tang

Tra biéu dé 2, ta dudgc:

+ WpH - gia tri tiéu chudn thanh phan doéng cla ap luc gié & dd cao H cla
dinh cdng trinh, xac dinh theo cong thic (4.1)

WpH = Wj(H)-Cj(H)-v

Trong do:
+ v -Hé s6 tuong quan ap luc dong, 18y theo bang 4& 5:
+ ¢H- Hé s6 ap luc dong & do cao H cla cong trinh, tinh theo bang 3
(dia hinh C)
Cj(z) = 0.944.7 0'14~(m0'14) Cj(H) = 0.525
Suy ra, WpH := Wj(H)-¢j(H)-v WpH = 47949 X9
m2
Cudicling,  |[Wfz(z) := 1.4-%-§-Wp)-{
3. Téng Ap luc gi6 tinh& dong, Wt(z):
pat a(2) = 2(2)
Wij(z)
Wi(z) = Wj(2)-(1 + a(2))
z= kC(z) = Ci(2) = Wij(z) = Wfz(z) = a(z) = Wt(z) =
1.10 -3[m 0.05 mO 2.483 5.838 ﬁ 1.241-10 -3 ﬁ 2.126-10 4 5.839 ﬁ
3.301 0.483 0.799 56.106 m2 4.096 m2 0.073 60.202 m
6.601 0.586 0.725 68.088 8.191 0.12 76.279
9.901 0.656 0.685 76.251 12.286 0.161 88.537
13.201 0.711 0.658 82.63 16.38 0.198 99.011
16.501 0.757 0.638 87.944 20.475 0.233 108.419
19.801 0.796 0.621 92.538 24.57 0.266 117.108
23.101 0.831 0.608 96.609 28.665 0.297 125.274
26.401 0.863 0.597 100.28 32.76 0.327 133.039
29.701 0.892 0.587 103.633 36.854 0.356 140.488
33 0.918 0.579 106.728 40.949 0.384 147.677
36.3 0.943 0.571 109.607 45.044 0.411 154.651
39.6 0.966 0.564 112.304 49.139 0.438 161.442
42.9 0.988 0.558 114.843 53.234 0.464 168.076
46.2 1.009 0.552 117.244 57.328 0.489 174.573
49.5 1.029 0.547 119.525 61.423 0.514 180.949
52.8 1.047 0.542 121.7 65.518 0.538 187.217
56.1 1.065 0.537 123.778 69.613 0.562 193.39
594 1.082 0.533 125.77 73.707 0.586 199.477
62.7 1.099 0.529 127.683 77.802 0.609 205.485
66 1.115 0.525 129.526 81.897 0.632 211.423
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Tinh toan tai trong gio tac dung
len Nha Nhieu tang

4, Tinh ap luc gié tinh toan phan bd déu tuong duong:

+ Bé réng céng trinh, B: B := 56m
+ M6 men tai chan cong trinh, MO:
: 7 1
MO = B~y-J Wt(z)-z dz MO = 2.463 x 10 kgm
0
+ Tai lyc gié phan bo déu tuong duong, p
p(z) = 2:Mo ptt := p(0) =| 1.131 x 1O4ﬁ\
H2 ml)
+ Luc cét tai chan cong trinh, Q0
: 5 0
Q0 := J p(z) dz Q0 =3.746 x 10" kgm
0
Tai trong gio tinh va dong Tai phan bo deu tuong duong
70 70

60

;

?
I
! |
;
[

z 40
f m
30 i1}

30

P=1

20 i}

20
m
m

10

0 . . ,
0 50 100 150 200 250 11.29 11.3 ( )11 31
p(z

Wj(z) ,Wfz(z), Wj(2)+Wfz(2)
10°
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Vidu 2. Cho céng trinh ¢6 mat bang két cdu nhu hinh vé:

18.0m

=9.0m

Ly;

4
Lx=7.0m Lx Lx Lx Y Lx Lx Lx Lx
o oo 6 O 0 © ©

Cac di kién:
+ Mt béing, chiéu cao: Lx = 56 Ly = 18 H:=66m |nt:=3.3m
L
Y = ?
+ Tiét dién, s6 lugng cot: |hc = 80cn‘l |nc = 18|
+ Tiét dién, s6 lugng Dam m |bd = 30cn’4 |nd = 12| (S6 lugng dam)

(Nhip khung trung binh)

+ Tiét dién, s6 lugng véach t = 20cn] ILv = 1800cm| |nv =3
+ Vat liéu: Eb := 290.000£
2
cm
+ Tai trong ngang tinh toan phan bé déu tuong dudng tac dung Ién cong trinh
p:=11.31—
m
1- Xac dinh cac dai lugng cua két cau
+ M6 -men quan tinh cét:
hc3 4
Ic:=bc-— Ic =0.034m
12
+ M6 -men quan tinh clia vach cling dac
Lv3 4
Iv:=t— lv=972m
12
+ Téng dd cling chdng udn clia méi hé chiu lyc déi véi truc di qua trong tam riéng
cla tling hé:
8 2
B := Eb-(3lv + 18lc) B =8.474x 10 kgm
+ M6 -men quan tinh doi vai trong tam clia hé:
2 4
10 := 6lc + 3lv + 12(Ic + bc-hc-Y ) 10=914.294m

+ Téng dd cling chdng udn clia méi hé chiu lyc déi véi trong tam cla toan hé:



BO := Eb-10 BO = 2.651 x 109 kg m2

Hé sé do cling v:

B
vi= [1+— v =1.149
BO

Téng dod cling don vi s clia cac cdt khung trong 01 tang

s = 5.399 x 105kgm

Téng do cling don vi r clia cac dam trong 01 tang

hd3
Eb-bd-—
12 4
r=nd——— r=1.608x 10 kgm
Ib

Po clng chdng trugt clia khung

12 4
A= —F A=5.679x 10 kg
1 1
ht| — + —
s r
Hé s6 s:
B
Si= | —— s =106.337m
2
A-v

Pac trung chéng udn khi x = H

H
A= — A =0.621
S
Hé s6 y
1+ A-sinh(A
X3=( () x=1.176

cosh ()
Xac dinh néi luc va chuyén vi trong hé

M6 -men trong toan b6 hé vach cung dugc xac dinh theo cong thuc:

zmax = H (S6 tang)

zmax — zmin

Z:= zmin,zmin + ———— .. zmax
n
V4 V4
§(2) = = 0(2) = =
H s
- Vach
H2T 1 ° 1 3
Myv(z, o) = 2| Loq — g ~(v2 - 1) — — (1 - y-cosh(¢) + A-sinh(¢)) [-10
v2 2 k2

H
Qv(g, ) = p—z-[u - g).(vz - 1) + cosh(¢) — %-sinh(q))}
A%

- Khung



SIN

SIN

SIN

+

p-H
Qk(E,9) = —
V2

(1 - %.sinh((p) - cosh(¢))

p~H2 1 2 1 .
Nk(E,d) = —'{—'(1 -&) +—-(1-y-cosh(¢) - l-smh((b))}
(2.1b)-v2 | 2 22

Chuyén vi clia hé ké cau
p-s” 6 | 2o (az & a“ﬂ
y(&,9) = | A-dp — — + y-cosh(¢) — A-sinh(d) — x + —-(v - 1)- — —-—+—|-1C
B2 L 2 2 2 3 12
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75 75
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kgm

2
s A

z= &(2) = §(2) = Mv(5(2),9(2)) =
0 0 0 23.069
3.3 0.05 0.031 20.675
6.6 0.1 0.062 18.419
9.9 0.15 0.093 16.299
13.2 0.2 0.124 14.314
16.5 0.25 0.155 12.463
19.8 0.3 0.186 10.743
231 0.35 0.217 9.154
26.4 0.4 0.248 7.695
20.7 0.45 0.279 6.364
33 0.5 0.31 5.16
36.3 0.55 0.341 4.084
39.6 0.6 0.372 3.133
42.9 0.65 0.403 2.308
46.2 0.7 0.434 1.607
49.5 0.75 0.466 1.03
52.8 0.8 0.497 0.578
56.1 0.85 0.528 0.248
59.4 0.9 0.559 0.042
62.7 0.95 0.59 -0.04
66 1 0.621| [-1.076-10 -14

Qv(&(2).4(2) Qk(E(2) . 9(2)) Nk(E(2) . 9(2) y(&(2) . ¢

746.46 | T 0
704.413 4.724
662.879 8.935
621.827 12.664
581.225 15.943
541.044 18.801
501.254 21.268
461.824 23.375
422.726 25.15
383.931 26.622

34541 27.82
307.134 28.773
269.076 29.508
231.208 30.053
193.501 30.437
155.928 30.687
118.462 30.83

81.075 30.894

43.74 30.906
6.43 30.893
-30.883 30.883

T

86.926 (T 0
-120.961 0.014
-329.865 0.055
-539.897 0.12
-751.171 0.205
-963.808 0.309
-1.178-103 0.429
-1.394-103 0.563
-1.611-103 0.709
-1.831-103 0.864
-2.052:103 1.028
-2.276-103 1.198
-2.502-103 1.374
-2.731-103 1.553
-2.962-103 1.736
-3.196-103 1.92
-3.434-103 2.106
-3.675-103 2.293
-3.919-103 2.48
-4.168-103 2.667

-4.42.103 2.855

(2))

m

S

2

A



Vidu 2. Cho céng trinh ¢6 mat bang két cdu nhu hinh vé:

18.0m

Ly=9.0m

Cac di kién
+ Mt béng, chiéu cao: Lx = 56 Ly = 18 H:=66m |nt:=3.3m
L
V==
2
+ Tiét dién, s6 lugng cot: |hc = 800n‘l |nc = 15|
+ Tiét dién, s6 lugng D&m hd := 55¢ lod = 30cm]  |nd := 19 (S8 Iugng dam)
(Nhip khung trung binh)
+ Tiét dién, s6 lugng vach dac |Lv = 1800cn’1 |nv = 2|
+ Tiét dién, s6 lugng vach cé 16 clia
Lvi=Y-A-B Lvli =3.5m
Lv1
YO1=Y - — Y01 =7.25m
2
Lv2.=B+B Lv2=6m
Y02:=0
+ Chiéu cao va lanh t6 cla: hit:= 1.2m alt:= 2.5m
+ Vat liéu: Eb = 290.000£
2
cm
+ Tai trong ngang tinh toan phan bé déu tuong ducng tac dung I1én cong trinh
p:=11.31—
m

1- Xac dinh cac dai lugng cua két cau

+ M6 -men quan tinh cét:
3
hc 4
Ic:=bc-— Ic =0.034m
12

+ M6 -men quan tinh clia vach cling dac



3

Lv 4
lv:i=t— Ilv=972m
12
+ M& men quan tinh cla vach c6 16 cla:
3 3
(Lv1) 2 Lv2 4
Ivl:=2t +t-(Lv1)-YO1 |+t N Ivl=78.617m
12 12
+ Téng dod cling chéng udn ctia méi hé chiu luc déi véi truc di qua trong tam riéng
clia tiing hé:
B:= Eb-(2:Iv + 2-Ivl + 15.c) B = 1.021x 10 kgm?
+ M6 men quan tinh déi véi trong tam cla hé:
10:=5Ic+2:lv+2:-lvl + ‘IO~(|C + bC-hC-Y2) 10 = 870.545m4
+ Téng dod cling chéng udn ctia mbi hé chiu luc déi véi trong tdm cla toan hé:
9 2
BO := Eb-10 B0 =2.525%x 10 kgm
+ Hé sé do cling v:

B
vi=[1+— v =1.185
BO

Xét vach cling ¢6 16 clia:

YO1 8
. Y = 24.389
alt
hlt 2
ki=1+24.| — k =1.553
alt
+ Do cling clia lanh t6:
hIt3 4 2
Blt:= Eb-| t-— Blt=8.352x 10 kgm
12
+ D6 cling don vi clia lanh t6
Blt-
it = — iit = 1.809 x 10°kgm
YO01-k
|+ Téng D6 cling don vi cGia lanh t6 (04 lanh t6/tAng) |
r=7.237x 10 kgm
+ Po cung chdng trugt clia lanh t6:
12-r 6
Alt .= — Alt=2.632x 10 kg
ht
+ Hé s6 s2:
B
s2 .= s2=16.622m
Alt-v2

+ Pac trung chéng udn khi x = H



A= — A =3.971

s2

+ Hé s6 y

1+ A-sinh(A
Y= ( () x = 4.005
cosh(L)
2 -  Xac dinh ndi luc va chuyén vi trong hé
+ M6 -men trong toan bd hé vach ciing dugc xac dinh theo cdng thuc:

zmax := H (S6 tang)

. . zmax — zmin
Z:= zmin,zmin + ———— .. zmax
n
&(2) = 0(z) =

- Vach

z z
H s2

2

-H 1 1 -

Mv(E,¢) = P > {—(1 - §)2~(V2— )— —2~(1 — % -cosh(¢) + 7»~Sinh(¢))}~10 °
\% 2 A

p-H 2 o
Qv (&, 9) = —2{(1 - é)'(v - 1) + cosh(¢) — X~Slnh(¢)}
A%
MO men va Iyc cat phan bo vao vach cung theo ty le do cung

Trong 01 vach cuing dac: Mv1(&,d) == MV(E, d) L
2-(lv + Ivl)
I
Qv1(&.4) = Qu(E, ) ————
2-(lv + Ivl)
Trong 01 vach cling c6 16 cla: MVI(E, ¢) == MV(E, ¢) L
2-(Iv + 1Ivl)
Ivl
QVi(E. 6) = QV(&, §) ———
2-(Iv + 1Ivl)

- Khung

_pH X
Qk(&,0) = —2(1 -&+ I~smh(¢) - cosh(d))j

\%

p~H2 1 2 1 .
Nk(E,¢) = 1= =-8 + —2~(1 — x-cosh(¢) — A-sinh(¢))

(2-1b) v2 | 2 A
+ Chuyén vi clia hé két cdu (cm):
4 2 4 2 .3 .4 |
Y(E,0) = p-s2 {k-d) - ¢— + x-cosh(d) — A-sinh(¢) — x + L-(vz - 1)[(:— - i_ + E“—ﬂ-m'
B.v2 2 2 2 3 12
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Vidu 3. Cho céng trinh c6 mat bang két cadu nhu hinh vé:

5
) §
Cac di kién
+ M3t béng, chiéu cao: Lx := 64 lLy=16m  |H:=57.6m |nt:= 3.6m
L
Y = =
2
" Tiét dién, s8 lugng cot: loc = 60cm  |hc:=60cm  |nc:= 15
+ Tiét dién, s6 lugng DAm Ihd := 80cn| lod = 40cm{  |nd = 8 (S8 lugng dam)
(Nhip khung trung binh)
+ Tiét dién, s6 Iugng vach lt:=18cm  |Lv:=1600cm |nv:= 2
+ Tiét dién, s6 lugng vach -khung t1:= 18cm|  |Lv1:= 1100cm |nv1:= 3
AL A kg
+ Vat liéu: Eb := 240000 —
2
cm
+ Tai trong ngang tinh toan phan bé déu tuong duong tac dung Ién cong trinh
p:=9.778 —
m

1- Xac dinh cac dai lugng cua két cau

1.1 Xac dinh B: DJ cting hé doi véi truc di qua trong tam cua tung cdu kién

+ M6 -men quan tinh cét:
3
hec 4
Ic:=bc-— lc=0.011m
12
+ M6 -men quan tinh clia vach ciing dac
Lv3 Lv1 4
lv:=t— vl :=t1- Ilv==61.44m
12 12
+ Téng dd cling chéng udn cla mai hé chiu lyc déi véi truc di qua trong tam riéng
clia tling hé:
11 2
B := Eb:(nvlv + nv1:lvl + nclc) B=439x10 kgm

1.2 Xac dinh BO: B cuing hé déi vdi truc di qua trong tam cla ca hé:
+ Do hé khdng ddi xiing, ta xac dinh trong tdm cla hé (theo phudng yi):

F := (nc-hc-bc) + (nv1-t1-Lv1) + (nv-t-Lv)



Lv1
nvl-bc-hcY — nvl-t1-Lvl|Y - —

2
yC = yC = -0.363m
F
yC1:=2.5m + yC
+ M6 -men quéan tinh ddi v3i trong tam clha hé:

I0c := 7[Ic + bc-he-(Y - yC)Z] + 4-[Ic + bc'hc-(yC)Z] + 4[Ic + bc-he- (Y + yC)ZJ

10:= 10c + nv(lv + Lv~t~y02) + nv1[|v1 + t1-Lv1 ~(yC1)2]

10 =471.247 m4
+ Téng do6 cling chéng uén clia mbi hé chiu luc ddi véi trong tam clia toan hé:
BO:= Eb-10 BO=1.131x 1012kgm2

1.3 Hg sé do cung v:

B
vi=[1+— v=1178
BO

1.4 Xac dinh dé cting chéng trugt cla hé A (khung thuén tdy -A1 va khung véch -A2):

a - Khung thuén tuy

+ Téng do cling don vi s cla cac cdt khung thuan tiy trong 01 tang
Eb-lc 7
s=12. s=28.64x 10 kgm
ht
+ Téng do6 cling don vi r clia cac dam trong 01 tang
hd3
Eb-bd-—
12 7
r==nd.—— r=4.096 x 10 kgm
Ib
+ Do cling chdng trugt ctia khung thuan tay A1
12 7
Al = ———mM8M8—— A1=9.262x 10 kg

1 1
ht| — + —

b) -  Khung hén hgp

Dam trong khung hén hop bd_hh := 18cm hd_hh := 35cm

Ld_hh:=5m

hd_hh3
12

Mémen quén tinh dam khung: Id_hh := bd_hh-

id -dd cling dan vi dam, cot trong khung hén hgp

Eb-ld_hh
di= ———

id = 3.087 x 10°kgm
Ld_hh



. nvi-Eb-lc . 7
ici= —— ic=2.16x 10 kgm
ht
£
Lv1
20 = — o
2 £
S|
Z0 S
n0 := n0=1.1 2
Ld_hh 1

_3eid-(1 +10) [ id-(1 + 10) + B-ic(1 + 210) ]

ht-(id + 3-ic)
6
A2 =3.446 x 10 kg
vay:
A= A1+ A2 A=9.607x 10" kg
1.5 Xdc dinh hé s6 s2, 1 va y:
+ Hé s6 s2:
B
§s2:= | —— §2=57.377m
A~v2
+ Pac trung chéng udn khix = H
H
A= — A =1.004
s2
+ Hé sb
1 + A-sinh(A
4 (1) 1 =1.412
cosh(L)
2-  Xac dinh ndi luc va chuyén vi trong hé

Mo -men trong toan bd hé vach ciing dugc xac dinh theo cong thic:

zmax := H n:=16 (S6 tang)

. . zZmax — zmin
Z:=zmin,zmin + ———— .. zmax
n
z

z
&(z) = — 0(2) =
H s2

- Véch lién khung

2
H2 [ 1 1 _
MV(E, 0) : p—-[—-u _52 (2 1)——2-(1 — 5-cosh() +x-sinh(¢))]10 8

v2 2 A

H
Qu(E,§) : p—-[m - §)~(v2 - 1) + cosh(¢) - %-sinh(d))}



_pH X
Qk(E,9) = —2(1 -&+ x-smh(q)) - cosh(¢)j
A%

p T 2 1
Nk(E, ¢) = — —(1-¢ + —2-(1 — x-cosh(¢) — A-sinh(¢))
(2-1b) -v< | 2 A
+ Chuyén vi clia hé két cau (cm):
4 2 4 2 3 4
-82 A 2
y(e. o) =P -[w 9 cosh(d) — esinh(d) — 7 + - (V2 - 1).(5— _5 é—ﬂ-w
B.v2 2 2 2 3 12
v
60 60 :
52.5 52.5 §
45 45 QQ
37.5 37.5 Re
z 30 z 30 e
P YY: 22.5
15 15
7.5 7'(5) TN
0 - -
=200 —40 120 280 440 ¢ 5 1 y 3 7 B 15
60 60 =
52.5 52.5 N
45 45 /
37.5 37.5 &
z 30 z 30 el
Jiln
225 225
15 15 [+
7.5 7.5 7
0 0 _
0 12 24 36 48 0 610 0.00120.00180.0024 0.003
Qk(&(2),49(2) y(&(2),d(2)
60
52.5
45
37.5
z 30
o
225
15
7.5

0
—4000 —3000 —2000 —1000 O 1000
Nk(&(2).¢(2))



(2)) =

z= &(2) = ¢(2) = Mv(&(2),9(2)) = QV(E(2),9(2) Qk(E(2), 9(:Nk(E(2),9(2) y(E(2) . ¢
0 0 0 14.097| kgm | 563.213|T o|T 13271\ T 0
3.6 0.063 | | 0.063 12.151 518.332 9.68 -51.099 1.983-10 -5
7.2 0.125] [ 0.125 10.363| ° A 474911 17.9 -237.639 7.556-10 -5
10.8 0.188( | 0.188 8.73 432.817 24.793 -427.318 1.619-10 -4
14.4 0.25(] 0.251 7.246 391.924 30.486 -620.581 2.741-10 4
18 0.313( | 0.314 5.907 352.109 35.1 -817.907 4.077-10 4
21.6 0.375]| [ 0.376 4.709 313.254 38.754 -1.02-103 5.588:10 4
25.2 0.438( | 0.439 3.65 275.246 41.562 -1.227-103 7.238:10 4
28.8 0.5( | 0.502 2.727 237.972 43.635 -1.44-103 8.996-10 4
32.4 0.563| | 0.565 1.936 201.325 45.081 -1.659-103 1.083-10 -3
36 0.625| [ 0.627 1.277 165.2 46.005 -1.885-103 1.273-10 -3
39.6 0.688 0.69 0.746 129.492 46.512 -2.119-103 1.467-10 -3
43.2 0.75| | 0.753 0.344 94.101 46.702 -2.362-103 1.662-10 -3
46.8 0.813( | 0.816 0.068 58.925 46.677 -2.614-103 1.859-10 -3
50.4 0.875| [ 0.878 -0.081 23.866 46.536 -2.877-103 2.056-10 -3
54 0.938( [ 0.941 -0.103 -11.178 46.379 -3.151-103 2.253:10 -3
57.6 1||1.004| (5.149-10 -15 -46.304 46.304 -3.437-103 2.449-10 -3
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Phan Mo Pau

Gi4o trinh nay la gido trinh chuyén dé nhim huéng dan nhitng diéu co ban
dé lap thiét k& bién phdp cong nghé dé thi cong, gitp cho viéc gidm sat va nghiém
thu phan tho nha cao tang xay chen tai cac thanh pho.

Do tinh thuc tién ctia gido trinh nén noi dung khong giai thich nhiing nguyén
tac clia thi cong co s& ma dugc thé hién theo dang c4c chi din cong nghé.

Gido trinh nay c¢6 st dung cdc Tiéu chuin X4y dung da ban hanh vé thi cong
nha cao tang nhu :

TCXD 194:1997 Nha cao tang - Cong tac khao sat dia ky thuat
TCXD 203 : 1997 Nha cao tang - Ki thuat do dac phuc vu cong tac thi cong
TCXD 199 : 1997 Nha cao tang - K¥ thuat ché tao bé tong mac 400-600
TCXD 200 : 1997 Nha cao tang - K¥ thuét ché tao bé tong bom
TCXD 197 : 1997 Nha cao tang - Thi cong coc khoan nhoi
TCXD 196 : 1997 Nha cao tang - Cong tac thir tinh va kiém tra
chat luong coc khoan nhoi.
TCXD 202 : 1997 Nha cao tang - Thi cong phan than
TCXD 201 : 1997 Nha cao tang - Ky thuat s dung gido treo
TCXD 206 : 1998 Coc khoan nhoi - Yéu cdu vé chat lugng thi cong

Gido trinh nay dugc st dung 1am co s& dé 1ap cdc yéu cdu ky thuét néu trong
bd h6 so moi thau va cic ban vé&. Néu trong bo ho so ky thuat da ¢6 Ho so moi thau
thi nhitng noi dung b6 sung clia gido trinh nay s& lam phong phu cdc yéu ciu cong
nghé cho thi cong nha cao tang. Tuan theo nhitng khuyén nghi ctia gido trinh nay
sau khi dugc chti dau tu chip thuan c6 thé duoc coi nhu co s& dé lap gia thi cong.

Chuong I
Nhiing diéu can biét chung
1.1 Kiém tra ho so thi cong va thuc té hién truong

HO so thi cong bao gom phan Cac yéu ciu ky thuat trong bd HO so moi thau, toan
bo ban vé sir dung dé thuc hién du 4n, toan bo dit lieu vé dia hinh, dia chat thuy
van, dia chat cong trinh , catalogues vé vat liéu xay dung theo yéu cau , catalogues
vé ban thanh pham va cac van ban khac cén thi€t phai luu giit tai phong k¥ thuat thi
cong. Can c6 tong tién do yéu cau.

Can kiém tra tinh trang thuc t€ cling nhu cdc kich thudc va cao trinh tai hién
truong.
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Trudc khi thi cong can nghién ctu rat k§ ho so thiét k€ va cac yéu cau ky thuat
trong bo hd so moi thau. Can kiém tra moi kich thudc va cao trinh trong cic ban Ve,
chi y dam bao su trung khép cac dit liéu gitta cac ban v€ véi nhau.

Khi thdy nhiing diéu giita h6 so va thuc tién chua khép hodc thi€u sét can ban bac
cach st Iy thong nhat vé nhitng khac biét phat hién duoc v6i chu diu tu trude khi
ti€n hanh cong viéc.

Can ¢6 k¥ su trién khai thiét k& chi tiét va quan triét cac bién phép thi cong méi
duoc vach c6 tinh chét phuong huéng khi nop hé so thau. Phai ra xodt lai tong ti€n
do thi cong do H6 so moi thau chi dinh dé phoi hop déng bo cdc khau tir xay dén
lap nham vach ké& hoach phoi hop trong téng tién do. Khi sir dung cdc ban thanh
pham thwong phdm hoic can c6 thau phu tham gia can thiét 1ap ban vé& chi dan thi
cong hoic yéu cau phoi hop bo sung trinh cht ddu tu duyét trude khi thi cong.

Trén cong truong cé nhicu bén tham gia thi thong thuong bén thau chinh 1a nguoi
duy nhat chiu trach nhiém vé bao dam phoi hop vé két cdu, co khi va cac cong tac
k¥ thuat khdc nén khi ra soét tong ti€n do cin cé cach nhin tong quat. Néu cong
truong don gian thi viéc t6 chic phéi hop thudng do chi dau tu truc tiép don doc.

Céc ban vé trién khai thi cong can luu y dén céc chi tiét k§ thuat sé dat trong bé
tong hoac khoi xay ciing nhu cédc 16 chita dinh truéc tranh duc déo sau nay. Bén
thau chinh phai phét hién céc sai s6t cta thiét k&€ vé su thi€u chid y phdi hop chung
dé chi ddu tu nhat tri trudc khi thi cong. Thong thudng cdc ban vé phan xay chua
du tAm bao quét cac phan lap, phan trang bi ma qua trinh thi cong phai phoi hgp tao
diéu kién dé tranh duc déo hoac da lam réi phai 1am lai hodc chinh stra.

1.2 Diéu can chu y chung vé an toan, bdo ho khi thi cong :

Can thiét luu tam dén tin hiéu an toan hang khong khi cong trinh thi cong vuot 1én
cao .Khi cong trinh xay dat do cao vuot qua 10 mét, phai lam va thip dén va cam
c0 do bdo hiéu do cao theo qui dinh an toan hang khong. C6 thé bo tri dén va cd do
trén dinh can truc thap hoac thap cao nhat cong trinh. Pén phai phét ra anh sang
mau da cam va c¢é cong suit I16n hon 100 W. Chup dén trong sudét, khong can do
sang do den phat ra. Dén va cd ¢6 thé nhin thdy tir bat ky vi trf nao trén khong.

Phai lam bang bdo hiéu s6 tang dang thi cong va bao hiéu nhiing tang dudi da thi
cong. Ban hiéu viét chit ¢ chi€u cao chir it nhat 1 mét, bé day nét chit 10 cm. Chir
son mau dam khac biét mau véi cac bd phan két cau chung quanh chit.

Puong day dan dién di 10 tran khong dugc ndm trong viing anh hudng cta can truc.
Céap dién va cdc phuong tién vién thong di trong 6ng ngam theo ding chi dan
nghiép vu chuyén nganh.
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Khi duong day cét ngang luéng van chuyén, dudong day trén khong phai dam bao
do cao theo qui dinh, dudng cdp ngdm phai dat sau trén 1 mét so v4i mat duong va
phai dit trong trong 6ng bao ngoai bing thép hoic 6ng bé tong dé bao vé.

Moi cong viéc gay on va chan dong lam anh hudng su nghi ngoi va yén tinh cua
dan cu gan cong truong khong nén ti€n hanh tir 23 gio dé€n 5 gid sang. Trong
truong hop khén thiét cin c6 su thoa thuan véi nhitng ho sé bi anh hudng va rit han
ch€ xdy ra. Han ché t6i da viéc phat ra ti€ng on clia mdy bang cdc phuong tién
giam chan cling nhu cua cac phuong tién loa dai.

Can tuan thu nghiém cdc quy dinh vé an toan , bao ho lao dong. Quan, 4o, md,
gang tay, giay ung, kinh bao ho cho moi dang lao dong déu duoc trang bi diy du.
Cac khu vuc nguy hiém nhu pham vi hoat dong clia can truc, clia mdy dao va cac
mdy moc khdc, pham vi ¢6 thé c6 kha niang nguy hiém do vat trén cao rét xudng,
pham vi c6 thé rét xuéng hd dao sau, cung truot dit, déu c6 rao chan tam va c6 bao
hiéu mau sic dén va cd ciing nhu duge son theo quy dinh. Khong chat tai quanh
mép hd sau. Nhitng san ¢6 do cao ho trén 2mét can c6 lan can chong roi nga va luéi
chan dd phia dudi. Noi 1am viéc phai dam bao do siang theo qui dinh va mic 6n
dudi mic quy dinh. Noi phat sinh bui, hoi va mui doc hai, noi phat ra dnh sang ho
quang dién can dugc che chin va cong nhan lam viéc & noi nay dugc trang bi mat
na chuyén dung.

Can tuan tha su quan ly Nha nudc clia cac co quan quan ly do thi .Viéc su dung he
duong, can c6 su thoa thuan ctia co quan quan ly tuong Gng va nén han ché dén
muc t6i thiéu.

1.3. Nhitng diéu can luu y ddc biét khi thi cong xdy chen.

Can khao st va danh gid ddy du vé tinh trang cac cong trinh hién hitu lién ké ca vé
phan néi ciing nhu phan chim dé c6 gii phép thi cong va chi phi phit hgp, bdo dam
tuyét doi an toan cho cong trinh hién hitu . Viéc khao sat va danh gia phai lam
diing céc qui dinh hién hanh, c¢6 ghi hinh anh dé luu trit va lap bién ban c¢6 xdc nhan
day du cua cac bén lién quan.

Khi nghi ngo vé dia giGi va phan ngdm cta cong trinh hién hitu s€ anh hudng dén
thi cong cling nhu su an toan cho cong trinh hién hitu phai cung chu dau tu thong
nhat bién phdp giai quyét cling nhu vé kinh phi st ly. Can ban bac va thong nhat
ché do va trach nhiém bao hi€ém cho cong trinh hién hitu va su bdo hiém nay cé6 su
tham gia clia co quan béo hiém chuyén trach.

Pé dam bdo an toan tuyét doi khi gip cong trinh lién ké hién hitu qué réu ra, c6 kha
nang xap do trong qud trinh thi cong, cin thong qua chu ddu tu, ban bac vé6i chi s&
hitu cong trinh hién hitu giai phap hop 1y ma cac bén cung chap nhan dugc. Viéc
chong d& cho cong trinh lién ké hién hitu trong qud trinh thi cong 1a mot trong
nhitng kha nang néu thay can thiét.
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Qua trinh thi cong ngoai viéc theo doi kich thudc hinh hoc va bién dang cta cong
trinh x4y dung con can theo doi do bioén dang cua cong trinh lién ké dé c6 giai
phap ngan chan su c6 dang tiéc c6 kha nang xay ra.

V6i méng coc nhéi tao 16 kiéu xoay nén dé lai ong vach cho nhitng coc sat nha lién
ké hién hitu. Méng coc nhoi dao bang may gau ngoam phai lam clr chan du sau tai
duong phan gidi khu dat va khong nhat thiét thu hoi sau khi lam xong méng cong
trinh.

Ha muc nuéc ngam khi thi cong xay chen thuong anh hudng dén su lin cong trinh
lién ké nén han ché hodc khong st dung bién phéap ha nudc ngdm vi 1y do an toan.

Néu c¢6 phin ngdm clia cong trinh lién ké hién hitu 1an vao mat bang thi cong can
ban bac st ly trude khi ti€n hanh thi cong phan nén méng.

Khi cin neo tudng chan trong dat can dugc thoa thuan cua co quan hitu quan
va chu stir dung dat lién ké.

Cong trinh xay dung nim cdch dé song nho hon 100 mét phai ¢ thoa thuan
clia co quan quan ly dé diéu vé cac bién phdp thiét k€ va thi cong phan ngam.

Khi thi cong sat nha bén c6 tai 16n tac dong 1én dat cling nhu khi cong trinh 1am ho
mong sau hon ddy méng nha bén , can ¢6 bién phdp chong thanh véach bang cir thép
hodc cir bé tong ting luc trudc dé giir an toan khi thi cong cong trinh ciing nhu dam
bao an toan cho nha lién ké. Thiét k€ tudng cir phai chd y dén vang chdng va neo
dam bao bién dang trong pham vi dugc phép. Bién phap can thong qua Chu nhiém
du 4n va dugc phé duyét 1am co so phap ly dé thi cong.

Khi cong trinh vuot khoi diém cao nhét clia cong trinh hién hitu lién ké sat 1o gidi
hai bén can lam san che chian du ddm béao an toan chong vita hoac vat liéu roi truc
ti€p va c6 thoa thuan ctia chu cong trinh lién ké vé cac giai phéap thich hop cho an
toan.

Viéc lam hang rao va pan6 gidi thiéu cong trinh phai tuan theo quy tic cta thanh
ph6 ( hang rao cao trén 2,5 mét, chic chan va kin khit, phan trén ¢6 doan chéch do
chéch 30° huéng vao trong cong truong khong nho hon 0,5 mét ). VGi nha hién hitu
lién ké khuyén khich 1am rao kin t6i do cao theo quy tac chung va cé su ban bac
thong nhat véi chu st dung nha lién ké vé cdac mat an toan va thich nghi trong qua
trinh thi cong.

Khi c6 16i di lai cong cong khong thé tranh dugc ndm trong ving anh hudng clia
pham vi thi cong cdn lam thanh 6ng giao thong an toan cho ngudi qua lai. Ong nay
duoc che chén an toan va ¢6 hai ddu phai ndm ngoai pham vi nguy hiém.

Can che pht kin mat dan gido ngoai cong trinh béing ludi du kin va chic chin dé
dam bao khong roi rac xay dung ra khoi khu vuc thi cong. Rac xay dung tir trén cac
tdng cao dua xuong bing thiing kin do cin ciu chuyén xu6ng hoic qua 6ng dan kin
ma dau dudi phai cé vai bat chum sat dat dé giam t6i da luong bui gay trén cong
truong.
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Xe chd dat dao ra trong cong trudng va chat gay ban cho dudng pho phai kin khit
dé khong chay ra dudng pho, phai rira sach gdim va banh xe trudc khi lan banh ra
dudng cong cong.

Nuéc thai d6 ra cong cong cong phai gan ling cin va bun, dat va dugc thoa thuan
clia co quan quan 1y nudce thai do thi.

Can thiét k& tong mit bing cho nhiéu giai doan thi cong va tuan thi theo thiét k&
tong mat bang ndy nham tranh bay bira vat liéu va cau kién ra dudng cong cong,
tranh hién tuong phai di chuyén kho bai, san phuc vu thi cong lam tiang chi phi vé
di chuyén ciing nhu tang hao hut thi cong.

Khi thiét k& cac bién phap thi cong nén st dung bé tong ché tron san va dua vao vi
tri cong trinh bing bom bé tong dé gidm dén miic t6i da nhitng cong viéc phai lam
tai hién trudng. Can gia cong nhiing cau kién va ban thanh pham tai dia diém khac
va chuyén chd dén lap tai hién trudng . Tranh thl nhitng dién tich vira thi cong
xong dé 1am mat bing thi cong , gia cong nhung phai tuan theo cic qui dinh ky
thuat vé thoi gian duoc chét xé€p tai trén san hodc mat bang.

Can t6 chiic nhitng nhém dugc phan cong lam vé sinh cong nghiép , dam bao mit
béang thi cong an toan , sach s& , khong gay tai nan hay trd ngai cho thi cong ti€p
tuc cling nhu thuan 1oi cho di chuyén trén mit béang.



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Chuong I1
Cong tac chuan bi
Cong téc chudn bi & day dugc hiéu 1a chudn bi xay dung.
2.1 Kiém tra hién truong va ho so thi cong:

Viéc di chuyén, phd d& cong trinh cii & hién trudng khong nim trong d6i tuong clia
gido trinh nay nhung phai hoan tat khi ban giao mat bang cho thi cong.

Khi thi cong trén nén dat yéu phai gia cd nhu gia tai, gia tai két hop bac tham hoic
céc bién phéap khéc can c6 ho so kiém tra do co két clia dat, h6 so ghi nhan nhing
dit lieu hién dat ctia nén dit dugc co quan thu thap dit liéu phit biéu bang vén ban,
c6 su phé duyét dit liéu chinh thidc ctia chu dau tu.

Nha thau phéi kiém tra k§ mit bing dé ludng hét moi khé khin xay ra trong qua
trinh thi cong sau nay. Moi sai 1éch vé6i di€u kién dau thau cin ban bac v6i cht dau
tu dé c6 giai phap thoa ddng ngay trudc khi thi cong.

2.2. Chudn bi mdt bdng thi cong:

Giao nhan mdc gidi va cao trinh can tién hanh chu ddo, ¢6 su ching kién va xac
nhan cta chinh quyén dia phuong lién quan. Sau khi nhan dia gidi can xay dung
ngay rao chan bao vé khu vuc duogc giao.

Modc cao trinh phai dugc thiét 1ap chinh thiic theo ding yéu ciu ky thuat va duoc
rao chin bao vé, d€ 1am cén cit thi cong sau nay.

Can st ly ngay viéc thodt nudc mit biang. Viéc thodt nuéc mat bing gan lién vdi
céc giai phap téng mit bing xay dung giai doan thi cong phan ngam.

Moi diéu kién cung cap k§ thuat cho thi cong nhu cip dién, nudc, phuong tién
thong tin phuc vu thi cong duoc chuén bi trudc nhat. Pau cung cap ky thuat phai
duogc chu dau tu giao tai bién gidi cong truong. Néu nha thau nhan ludn ca khau
cung cip nay thi phan viéc ngoai dia gidi thi cong phai tién hanh truée khi trién
khai t6ng mit bing thi cong.

Cong trinh st dung coc nhoi va coc barrettes , tuong trong dat thi trong thiét k€ thi
cong, can thiét k€ thu hoi dung dich khoan bentonite véi hai y nghia dam bao vé
sinh cong nghiép va kinh t€. Tuy theo thiét k€ trinh tu thi cong coc nhoi va tudng
barrettes ma vach hé ranh thu héi dich khoan cling nhu vi tri cdc hd tich cat, may
tach cat va may bom dich st dung lai.
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Gan c6ng ra vao clia phuong tién van chuyén can 1am ho thu nuéc da thi cong va
cau rtra gam xe, ria banh xe 0 t6 chd dat trong qua trinh thi cong phan ngam dam
béao vé sinh va an toan do thi. H6 nay tach biét v4i ho thu hoi dich khoan.

Phai gift cho mat bang thi cong cdc giai doan ( ké ca thi cong phan ngdm) Iuon kho
rdo va gon, sach.

2.3 Chudn bi va xdy dung kho bdi :

Kho bai phai ph hop véi cac yéu ciu bao quan ciing nhu gia cong.

Kho, bai vat tu, thiét bi can sap xép chu ddo, dé nhap xuat hang cling nhu an toan,
bao quan t6t, chdng mat mat, hu hong. Phan nén kho, bai can cao rdo, khong bi
ngap ung khi mua to va dai ngay. Kho bai phai bim lay dudng, x4 dé thuan tién
chuyén chd.

Bii ngoai troi phai 1am ké, dém dé hang cat chita khong dat truc ti€p 1én nén. Bai
vat liéu roi phai c6 nén t6t , khong lin, khong tron véi vat liéu cat chida va thu hoi
dugc hét vat lieu. Kho thoang chi ¢c6 mai ma khong c6 tuong phai dam bao mua,
ning hét, roi vao trong lam bién déi tinh chét cta vat liéu ct chita. Kho chita trong
nha, nha phai thong thodng, c6 san ké. Su sip x€p sao cho hang cat chita dé tim, dé
bao quan, nguyén tic 1a hang nhap trudc phai dé 14y ra st dung trude. Heé thong bao
vé du chic chan, tin cdy, chong méit mat. Can luu y dén nhitng hang c¢6 thé tu chay,
hoic chdy dugc do kich thich clia nguén do con ngudi gay ra dé c6 giai phap ngian
chin chdy n6 ding yéu cau.

Nhiing hang c6 ché do bao quan riéng phai tuan theo nhitng yéu ciu bao vé, can c6
giai phap cat chira riéng.

2.4 Chudn bi duong thi cong:

Tot nhat 1a két hop duong lau dai v6i dudng thi cong. Nén lam nén duong lau dai
tru6c dé sir dung trong qué trinh thi cong. Sau nay khi thi cong xong, chi can tu
chinh phan nén chit it va 1am 4o dudng hoan chinh st dung lau dai .

Can chd y khau thoat nuéc cho duong thi cong tranh hién tugng lin sut can trg
trong qua trinh thi cong. Khong nén vi ha tién chuit it chi phi trong khau thoat nuéc
nén duong thi cong ma gay can trd thi cong va mat vé sinh cong nghiép.

Pudng 16 giao thong trong cong trudng theo phuong ngang ciing nhu phuong thang
diing cho moi loai phuong tién ( ké ca nguoi di bo ) can dam bao chat lugng nén,
diéu kién gin két d€ 6n dinh ciing nhu chiéu rong ngang va cédc trang bi che chin
(lan can, lu6i chian) du an toan, dam bao vé sinh cong nghiép va thuan tién cho sir
dung.

Cac duong cap ( dién manh va dién yéu) , duong ong ( cép thai nudc va nang lugng
, khi cdc loai) dugc goi chung 1a dudng k§ thuat khi cat ngang dudng giao thong,
phai bé tri 16 dan & du do cao an toan néu cac duong ay di trén khong, néu duong
ky thuat ay di ngam thi phai bo tri di trong 6ng va chon du do sau. Puong 10 ky
thuat can bo tri hop 1y, dam bao an toan chong tai nan.
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Khi thiét k€ duong cho xe c¢O phai két hgp nghién cttu dong thoi hé thong dan k¥
thuat d€ dam bdo van hanh cac hé thong dugc thuan 1oi va an toan.

2.5 Diéu kién vé sinh va an toan :

Cong truong can bo tri khu toilet ddm bao sach s€ va vé sinh. Khu toilet phai & cu6i
gi6 va du cao rdo sach s€, c6 nudc dap tng yéu cau co rira thuong xuyén va co ranh
thoat nuéc. Pudng vao khu toilet phai dé di, trén mat 1at gach hoic ldng vira xi
mang , khong chi dé nén dat, tron truot khi trdoi mua. C6 ché do dam bao vé sinh
hang budi lao dong thé hién van minh cong nghiép.

Tram x4 c4p ctiu va bdo dam siic khoé phai dé tim. Moi noi trén cong trudng c6 thé
nhin thay dugc vi tri tram x4 y t€ . Tai tram x4 phai c6 bién hiéu , c& hiéu mau
trang ¢4 chir thap do gita cd, ban dém phai c6 dén bao hiéu . Vi tri tram y t€, cap
ctru phai gan duong di lai , tién st dung 6 td cap ctu khi can thiét cling nhu vi khi
hau moi truong dé chiu. Khong b tri tram x4 gan cang tin ciing nhu noi phat sinh
bui bam, ti€ng 6n. Nén bd tri tram xd gan noi truc an toan lao dong chung ctia cong
truong. Can ba tri dién thoai, trang bi bo dam dé sur dung.

Mit bang khu vuc thao tidc cia mdy thi cong nhu can truc , mdy dao, can dugc rao
chén tam thoi bang coc kim loai ¢6 chiang day thimg son van do- traing dé gidi han
pham vi di chuyén clia ngudi trén mat bing cling nhu bdo hiéu nguy hiém. Khu vuc
né min, khu vuc phé dd phai c6 che chin dic biét theo diéu 1¢ an toan riéng.

Quanh ho sau phai ¢6 rao chan dé ngudi khong bi tut ngd xudng ho bat ngd. Puogc
lam rao thua nhung thanh ngang cuia hang rao phai cé it nhat ba hang ngang va phai
son van do - tring du gay chd y cho ngudi qua lai. Ban dém phai c6 dén bdo hiéu
khu vuc rao.

Heét stic chd y dén an toan lao dong khi thi cong trén cao. Phai c6 lan can an toan
cho moi vi tri thi cong c¢6 kha nang roi xuong thap. Can c6 ludi che d& nhiing noi
thi cong mat ngoai trén cao. Gido mat ngoai can c¢6 ludi boc bén ngoai va c6 san
dd, ngan vat liéu, rac roi tr trén cao xudéng thip. San d& khong thap hon vi tri thi
cong qua 3 mét.

2.6 Ldn trai, van phong :

Can b6 tri tai van phong di€u hanh thi cong diy du phuong tién lién lac d6i noi va
d6i ngoai. Can trang bi dién thoai va mdy faximine, mdy tang am va hé loa thong
bao ra hién truong.

Tai van phong ky thuat thi cong ngoai mot bo hd so ban vé thi cong diy du dé k§
su, k§ thuat tra cttu bat ky Iic nao phai ¢6 ti dé luu trit mot bo thiét k& va ho so thi
cong ddy du chi dé sir dung dic biét do 1énh ky su trudng thi cong. Céc tai lieu dia
chat cong trinh va dia chat thuy van ( 1am theo TCXD 194:1997, Nha cao tang -
Cong tac khao sat dia k§ thuat ) phai bay ¢ chd ma ngudi thi cong c6 thé 1ay dé
tham khéo bat ky lic nao. Dung cu kiém tra chit luong bentonite ciing nhu céc

9



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

dung cu kiém tra don gian khdc nhu mdy theodolites, niveleurs, thudc day, thudc
cudn, nivo, qua doi, thudc tdm chudn 2m, 4m, . . . phai ddy da va sin sang su dung
duoc.

Phuong tién lién lac dién thoai, may faximile, e-mail va may tinh dién tir luon luon
trong tinh trang san sang stt dung duoc va cé nguoi truc ban. Phuong tién ra 1énh
bang tiéng néi ( micro-ampli-loa - dai) luon trong tinh trang van hanh dugc nhung
phai han ché stt dung vi c6 thé gay su khong tap trung cho cong viéc cua cong
nhan. Nén trang bi bo dam noi bo dé diéu khién tir trung tam van phong k§ thuat
dén cdc k¥ su, doi trudng thi cong & céc vi tri trén khap cong trudng.

K¥ thuat do dac k§ thuat phuc vu thi cong va nghiém thu tuan theo TCXD
203:1997, Nha cao tang - Ki thuat do dac phuc vu cong tac thi cong.



Chuong I1I
Thi cong phan ngam.

Trong di€u kién xay chen tai Ha ndi, thanh phé H6 Chi Minh, nén thi cong
coc khoan nhoi hoac tudng barrette trudc khi dao dat lam dai va tang ham néu cé.

3.1 Thi cong coc khoan nhai:
3.1.1. Diéu chung:

Thi cong coc khoan nhdi tuan theo TCXD 197:1997, Nha cao ting - Thi
cong coc khoan nhéi. TCXD 196:1997, Nha cao tang - Cong tdc thir finh va kiém
tra chat luong coc khoan nhéi. TCXD 206:1998. Coc khoan nhoéi - Yéu ciu vé chat
lugng thi cong.

Thi cong coc khoan nhoi con tuan thl cdc yéu cau ghi trong bo ho so moi
thau cua cong trinh. Nhitng di€u ghi trong gido trinh nay dugc coi nhu 10i khuyén
quan trong cin duogc cic bén chi dau tu, bén thi cong va kiém tra chat lugng tham
khéo , néu chdp nhan s& duoc coi 1a diéu kién hop dong.

Can 1am t6t cong tac chudn bi trude khi thi cong. Mat cit dia ting phai treo
tai phong k§ thuat va ho so dia chat duoc dé lién ké . Cit khoan dugc 2m sau cho
moi coc k¥ su phai doi chiéu giira 16p dat thuc t€ va dia ting do khao sét cung cap.

10
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Khi c6 khéc biét phai thong bdo cho dai dién ky thuat ctia cht dau tu dé c6 giai
phéap tng pho kip thoi.

Tru6c khi thi cong can dé€ tai phong k§ thuat diy du dung cu kiém tra chat
luong dung dich gitt thanh véch khi khoan.

Can pho bién ddy du qui trinh thi cong va céc yéu ciu k§y thuat, cac diéu kién
an toan cting nhu su phdi hop cho moi thanh vién tham gia thi cong truée khi bat
tay vao cong tac.

Viéc ghi chép qua trinh thi cong can dugc thuc hién nghiém tic theo qui
dinh va bang biéu trong TCXD 197:1997, Nha cao tang - Thi cong coc khoan nhoi.

3.1.2. Trinh tu hgp 1y ti€n hanh khoan nh6i nhu sau:

(1). Tién hanh cdc cong tidc chuidn bi nhu 1am hé rinh va hé thu héi dich
khoan. Ché€ tao dich khoan. Dit 6ng dan dich khoan tGi hé dao.

(2). Quy dinh so d6 di chuyén may dao theo trinh tu c4c coc nhim tuan thi
nguyén tic k§ thuat va su hop 1y trong di chuyén may.

(3). Dinh vi 16 khoan ( nén sir dung dudng bé tong cot thép ).

(4). Khoan moéi khoang 1 mét dau.

(5). Lap va dua 6ng vach vao vi tri.

(6). Khoan tao 16 c6 str dung dung dich giit thanh vach .

(7). Lap cot thép.

(8). Lap 6ng tremi va ong xuc khi

(9). Xuc rira giam ham lugng cdt trong 16 khoan

(10). D6 be tong

(11). Rut o6ng vach.

3.1.3. So d6 di chuyén 16 khoan trong qu4 trinh khoan nhiéu coc

L6 khoan méi phai cdch 16 khoan vira thi cong trong vong 7 ngay mot
khoéang céch t6i thi€u 1a 3 14an dudng kinh coc nhéi dé tranh nhitng rung dong anh
hudng chat lugng bé tong coc dang phét trién cudng do. Cin so sdnh cic phuong 4n
di chuyén sao cho thi cong hop ly vé stt dung trang thiét bi, tong do dai mdy dao
phai di chuyén 12 ngan nhat trong nhitng phuong 4n c6 thé dé dat thoi gian nhanh
nhat. Ciing can chd y dén cdc cong trinh lan céan, chi€u c¢6 dén cic yéu cau vé sur
dung va dam bao an toan cho cac cong trinh nay.

3.1.4. Cong tac dinh vi

Hé thong moc chudn dugc vach vao noi khong dich chuyén qua qua trinh thi
cong, dugc st dung thudng xuyén dé kiém tra trong thoi gian thi cong.

Nén lam dudng dinh vi miéng 16 khoan bang tdim bé tong c6t thép ghép hai
nira 6m ngoai ong vach. Tam nay duoc thio ra st dung cho 16 khoan khac khi da

khoan dugc sau dén hét tam 6ng vach.

3.1.5 Nguyén tac chinh vé thiét bi thi cong

11



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Viéc chon may khoan nhoi phu thudc duong kinh, do sau coc va tinh chat
cac 16p dat theo do sau... Can lua chon cong suat may 16n hon stc lam viéc thuc t€
xap xi 20%.

M4y méc cin dugc kiém tra k§ moi bo phan ( bo phan phat dong luc, truyén
dong, day cap, chot khép néi, gau ...) trude khi tién hanh cong tac khoan.

Nhiing mdy phu trg cho thi cong coc nhdi nhu mdy khudy tron bentonite,
mdy tach cat khi phai thu héi bentonite, mdy nén khi dé€ xuc rira h6 khoan phai
dugc kiém tra dé van hanh tot trude khi tién hanh mot 16 khoan.

3.1.6 Giit thanh véch va théi rira khi khoan du do sau

D6i véi 16p dat trén cing duge goi 1a 16p mat , st dung vach bang dng cudn bang
ton c6 chieu day ton 1a 8 ~ 20 mm. Dudng kinh trong 6ng ton ndy bang dudng kinh
coc. Ong véach nay dé lai trong d4t khi coc thi cong sit ngay nha lan can ké sat.
Néu coc xa nha 1an can ké sat thi nén rit 1én st dung cho coc thi cong ti€p . Néu rut
lén thi thoi diém rit 6ng 12 15 phiit sau khi d6 bé tong xong. Néu dé cham sau 2 gio
s€ gap kho khan do hinh thanh Iuc bdm dinh giita bé tong coc va vich nay.

Dung dich giit thanh khi dao qua 6ng vach ton c6 thé sir dung mot trong hai
tha sau: dung dich bun bentonite hoac dich khoan supermud. Khi st dung can doc
k¥ huéng dan st dung ctia ting loai theo ho so ban hang.

* Sir dung dung dich khoan bentonite:

Nén ch€ san dung dich khoan du dung cho mdt ngay cong tic néu dung
bentonite. St dung bentonite cin c¢6 bé khudy tron bentonite va c¢6 silo chita. Lugng
chia tai hién truong nén khoang st dung cho 3 dén 4 coc néu kha nang thi cong
dugc 3 ~ 4 coc.

Dung dich dugc tron trong mot bé cé dung tich khoang 10 m® r6i bom lén
silo chita. Can dam bao nguén nudc du cip cho viéc ché tao dung dich. Tai bé tron
b6 tri may khudy dé tao dugc dung dich dong déu. Néu thu hoi dich khoan nén 1am
giau dich khoan dung lai bang cdch bom bentonite thu héi vao bé tron va cho thém
bentonite cho dat cac chi tiéu.

Diéu 2.6 ctia TCXD 197:1997 néu céc yéu ciu cua dich khoan.

* Stt dung dung dich khoan SuperMud:

Viéc str dung chat SuperMud dé 1am dung dich khoan 1a ddng khuyén khich.
Liéu lugng sur dung 1a 1/800 ( supermud/ nuéc). SuperMud 1a dang chat déo triang,
hoi nhdo hoa tan trong nudc. SuperMud tao 16p vo siéu mong giit thanh vach.

SuperMud khong chita cac thanh phan hod gay 6 nhiém moi truong E.P.A.

SuperMud khong bén, bi phan huy sau 8 gio sau khi ti€p xtc véi Chlorine,
Calcium.

Khong can c6 bién phap phong ho lao dong dac biét.
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C6 thé hoa truc ti€p SuperMud vao nudc khong can khudy nhiéu hodc chi
can cho nudc chay qua SuperMud, khong ton silo chia. Nudc thai trong ho khoan
ra thuong it khi thu héi va c6 thé xa truc ti€p vao cong cong cong vi chita cin bun
khong dang ké.

St dung SuperMud chi phi cho khau dich khoan thuong nhd hon st dung
bentonite.

Dé tao 4p luc ddy nguoc tir trong ho khoan ép ra thanh vach khong cho xap
thanh, can cung cap dich khoan gitt cho cao trinh ctia mat dung dich trong 16 khoan
cao hon miic nuGc ngdm tinh & dat bén ngoai t6i thi€u 1a 1,5 mét. Thudng nén &
mtic cao hon l1a 3 mét.

Khi khoan dén do sau thiét k& cin kiém tra do sau cho chinh x4c va lay méu
dung dich bentonite tai ddy 16 khoan dé kiém tra ham luong cét. Sau khi ngiing
khoan 30 phut, dung gau day thoai vét cit lang dong.

Sau d6 tién hanh théi rua.

+ Thii gian thAi r a: t,i thiu 30 ph@G , tr" Ec khi thAi r" a ph® kiln tra ciic
Ot tr”ng cla bh bentonit theo ciic chyti=u Q n=u . TQy tinh hinh clic th, ng s,
kiGn tran°y m° d, biio thi i gian thAi r a. Ph® thAi r' a Q\n khi (4 ciic QO tr™ ng
y=u CJU .

+ ChO” , trong thi i gian thAi r" a ph® bA sung li=n tUc dung d’ch bCh t"B
cho s, bCh Im ciit v° mOh khoan b/ quii trinh thAi Ty hoe h@l ra . ChiAu cao
clUa m¥ tr=n | Ep dung d/ch bOh ph® cao hEn m™ ¢ n™ Ec ngdm An @nh cla khuv, ¢
h, khoan I° 1,5 mat . NAu kh, ng QJ QA cao n°y o kh®n@hg x| p th°nh viich h,
khoan do Up |, ¢ Gt v° n™ Ec ban ngo®i h, guy ra. NAu kh, ng b& (®n dung tr- ng
cla bOh 7B nh™ y=u c3u clhg guy rax/ p viich h, khoan do QAu kioa Up |, ¢ b=n
ngo’i h,, .

VA QA spu Qly ¢ ¢ khoan nh%o.: do ng™ii thiAt kA chy Qnh . Th, ng th™ing
Qiy ¢ ¢ n=n (4 trong |Ep ciit to h# o h°m I7Ing sfli culi k-eh th™ Ec h# tr=n 10
mm [En hEn 20% t™ 1,5 Qn 2 mabtri 1=n .

aifu kioa cUthOclat ng ¢, ng trinh , quyAt @nh QA spu el ¢ ¢ ph® theo
t® tr- ng t-nh tolin m° m& ¢ ¢ ph® chvu .

Su ¢6 hay gap khi khoan tao 16 1a xap vach do mic bentonite trong ho thip
hon miic nuéc ngdm bén ngoai, phai nhanh chéng bé sung bentonite. Bentonite
loang qua cting gay xap vach.

Nhiéu khi khoan chua dén do sau thiét k€ gap phai thdu kinh bun hay thiu
kinh cuoi s6i mat do day dac hoac c¢d hat 16n ( hién tugng tram tich ddy ao ho xua).
Khi gap tdi bun can sir dung dung dich khoan c6 mat do 16n thém dé khoan qua.
Khi gip cuoi soi day dic hodc dudong kinh hat 16n can doi gau khoan. Gau thung
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khong thich hop véi dudng kinh cuoi soi cé ¢d hat bang 1/2 chiéu rong khe hd nao
dat. Truong hop nay phai ding gau xoan (augerflight) hodc ding miii khoan dudng
kinh nhé duc qua 16p cudi soi.

3.1.7 C, ngnghodepc,tthap:

C, t thap trong ¢ ¢ khoan nh%ospu + “ ngh¥a chyu t® m° chyo t-nh chét cou
t#o . TQy ng™ii thiA kA quy @nh nh™ng th™i ng thap -+ khi 1°m QU chiAu spu cla
c ¢ . Thanh thap liAn hioa nay chAt#o d°i 11,7 mak n=n c,t thap clh ¢ ¢ khoan
nh%.hay ch- n1° bA s, cUa 11 mak.

C, t thap 'l c khuyAch QA th°nh 1%ag t“ng (b#n 11,7 mat. Khi Q| ¢ phap s;
th®xu, ng h, khoan t"ng 1%ag . L%ag d” B n,i vB |%ag tr=n theo ciich buAc khi O
th®l%ag d” B gdn hAt chifu d°i , ngiing thanh (1 t_ I=n viich ch, ng I1Ca qua 1%ag Q
buAc CDn, i thep . Sau Q th®tiAp . To’n bA 1%ag thap 'l ¢ my ¢ treo v°o miceg
viich ch, ng b#ng 3 sl i ®16 v° nh’ng sl i n°y dOhg h%gquang Qoa ¢« Q tr” Ec khi
lgy vich I=n .

Thap d- ¢ clh 1%ag thap hay dOhg ®25 ~ d28 , ciic thanh d- ¢ ciich nhau 150
~200 mm . aa o thOvfing trfin hay xo=n . &4~ i ng k-nh thap (i hay dOhg ®10 ~
d12.

Khi ding may LEFFER dé khoan, phai treo 16ng thép vao méc ciu cua may
dao. Khi thdo 6ng v kiém miii dao dé cho 6ng ra sau khi d6 bé tong phai thdo méc
treo cot thép, sau d6 lai phai méc treo lai khi xoay rit nhitng doan dng ti€p truc.
Néu thép ty xudng day hé khoan, phai c6 tin hiéu theo doi su c6 mat cua cot thép
tai vi tri. N&u thay thép c6 kha nang bi chim, phai treo giit ngay.

3.1.8 Cong nghé d6 bé tong:

B=t, ng 01 c QAkhi Q kifn tra QAs#ch h, khoan v° vice 34 ¢, t thap.

Th™ingl=p|# , ng traeie dOng khi thAi r alGc tr” Ec1°m, ng dm b=t, ng .

Cdp ph, i b=t, ng do thiAt kAthflathuf n va phai thong qua cht nhiém du 4n.

Nén ding bé tong ché tron sin thuong pham. Thuong diung c6 phu gia kéo
dai thoi gian dong két dong thoi véi phu gia giam nudc ( loai R4 cta Sika véi ty 1€
#0,8 ~ 1% ) dé phong qua trinh van chuyén bi kéo dai ciing nhu chd doi tuyén thi
cOng tal cong truong.

aAstt clhb=t ngth’ing ch-nt 120 mm n 160 mm O Qip “ng QAu
kioa thi ¢, ng ( workability ) . NAu kh, ng QJ QA sl theo y=ucSum® I"ingn"Ec Q
V™1t quam™c cho phap ph® dlnhg phUgia by adgo . Kh, ng n=n QDA st quiii IEn
( quii 160 mm ) sj &h h™Tng Qn chét 1”1 ng b=t, ng.

(i) ThiAb/s" dlhg cho ¢, ng tiic b=t, ng:
- B~t, ng chAtrAn s>n chi in bing xe chuy=n dlhg ;
- Ong dm b=t, gt phCE QAxu, ng QAsuu y=u c3u ;
-PhGEh" ngb=t, ngt” xe AAn,i v& ,ngdm ;
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-Gitd ,ngv° phQE. Gitin°y QO m, t® tr=n.
(i) Ciic y=u c3u QAb=~t, ng:

- Bé tong dén cong cong truong dugc ngan lai dé kiém tra : phdm chit chung
qua quan sat bang mat. Kiém tra do sut hinh con Abrams va dic mau dé kiém tra
phd huy méu khi dén tudi.

- Ong dm b=t, ng Qi ¢ n( bing bao t® chita vita déo ximang cét 1:3 ho¥c
nG bing tO nyl, ng ch™a h# b- t x,p Mtriinh s, t#o n=n nh° ng tQ kh-trong b=
t, ng 1G& QAban (Bu . NG n°y sj b/ b=t, ng (J¥ rakhi QA.

- Mioag d"B clk, ng dm b=t, ng lu, n ngl p trong b=t, ng t,i thiQu° 1 mat
nh™ ng kh, ng n=n spu hEn 3 mak.

- Khi QAb=t, ng, b=t, ng Qlc Qaxu,ng sw trong Ifing kh,i b=t, ng, qua
mioag , ng sj tr°n ra chung quanh , nung ph3h b=t, ng M I& (U I=n tr=n , b=
t,ng Qlcnungt” Qiy I=ntran . Nh™ thA, chjo mAt IEp tran cOng cla b=t, ng tiAp
x& vB n"Ec, cfin b=t, ng gi° nguy=n chét 1”1 ng nh™ khi chAt7o .

- Ph[Mn cdp clab=t, ng t,i thiQu 1° C 25 ( t"Eng Q Eng miic 300 th—nghiom
theo mmnu If p ph™ Eng ).

- B=t,ng ph® QA W QW QA cao . Khi nt mg cu,i cnhg , IG npng rG viich
Q'ic1,5matn=n QAth=m b=t, ng MbOv°0 chEb=t, ng ch® lan vco nh’ng h, ¢
quanh viich Q' ¢ t#o n=n, nAu © , khi khoan swu . Can d6 cho bé tong trao khoi
ong vich khoang 20 ~ 30 cm vi day la 16p bé tong ti€p xiic v6i bentonite so rang
chat luong xau.

3.2 Kiém tra trong qud trinh thi cong coc khoan nhéi :

Cac dac trung k¥ thuat dung kiém tra céc khau trong qud trinh thi cong coc
nhoi va coc, tuong barrette chu yéu nhu sau:

(1) a¥ctrng Qnh v clac cve kilntra :
*Ddc trung:
W tr—c: c @ ¢ v°o hadrlk ¢, ng trinh v° hodrlke g, ¢ .
- Cao trinh m# h,, khoan
- Caotrcnh m¥ (Bt t# nE © h, khoan
- Cao trénh Ciy h,, khoan

*KiOntra:

- DOhg mily kinh vYv° thUy binh kiQn tra theo nghiop vU (b Gkc .

(Ng"ii th, ¢ hioa nhicen vU(D G¥c ph® o ch™ ng chyh®nh nghA( Gkc).
(2) a¥ctr nghinh h-cclhh, khoan v° kiGntra:

a¥xtrng:
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-4~ ingk-nh h, khoan ho¥csj I° Qingk-nhc c.

- 4 Anghiang | thuyAt clUac ¢ . 4 Anghi=ng th, ctA.
- ChiAu spu IEkhoan | thuyAt , chiu spu th, c tA.

- ChiAu d°i , ng viich .

- Cao trinh Ginh v°® chpn,, ng vich .

*KiOntra:

&0 (ke bing th™ Ec v° mily (b Gkc .

Ph@® th, ¢ hioa nghi=m t& quy ph#m (b k-ch th™ Ec hinh h- ¢ v° dung sai khi
M kiOn.

(3) a¥ctrng Qachet ¢, ng trinh :

ra¥xitrng:

-C" 2 m theo chifu spu cla h, khoan |4 quan sit thuc t€ va m, t®lo#A (bt
g% ph® khi khoan QDQ,i chiAu vB t°i lica Qa chét ¢, ng trinh O | ¢ cE quan kh®
siit 'a chét blio th, ng qua m¥ c=t |E khoan th@n dfi T Ipncin.

Ph@ GBn b® t-nh trung th, ¢ khi quan siit . Khi thdy khiic vE t°i lice kh@
siit ph® biio ngay cho ban thiAt KAv® b=n ™ van kiGn Qnhh (Do gi® phip s |~
ngay .

(4) a¥ctr ng cUabOh khoan :

*a¥xctrng:
Nh™ ciic chyti=u O biAt : Dung tr- ng, QAnhE& , h°m 1”1 ng ciit , |Ep vfl bim
th°nh viich ( cake ) , chys, |- ¢, QApH .

*KiOntra:
Tr=n hioa tr" i ng ph® o mAt bA dthg cUth—nghicen QDkiGn tra ciic chyti=u
cUa dung d/ch bCh bentonit .

(5) a¥ctrngclhc,tthep v° kiGntra:

*axitrng:

- K-eh th"Ec clathanh thap t" ng lo# s dlng

- Honh d#ng phOhi p vB thiAt kA

- Lo# thap s’ dlhg (m” hioa , hinh dng m¥ ngo°i thanh , clic chyti=u cEl”
con thiAt clalo# thap Gang s’ dlhg ).

- Clich tAhl p th°nh khung , 1%ag v° v/ tr—t"Eng Qi gi” aclic thanh .

- 4 As#ch ( gy, bim bCh , bim b ), khuyAt t/t o d”B m™c cho phap kh, ng

16



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

- Clic chi tiAt ch, n ngdm cho kAt cdu ho¥c ¢, ng vice tiAp theo : chi tia (O
sau h°n, myc st , chun bul, ng , , ng quan siit khi dOhg kiém tra si=u pm , dOhg
kiém tra phy ng x# (carrota ).

* KiOntra:
Quan siit bang met , (b bing th™ Ec cuAn ngen , th—nghiom ciic t-nh chat cE
I” trong phfing th—nghiom , néu can.

(6) a¥ctr ng vAb=t, ngv° kiOntra:

*axitrng:

- Th®°nh ph)n, cop ph,,i .

-ChétI"ingc,tlicalEn, c,t lica myn ( k-eh th"Ec h# , Qig, ¢, QAIm ciic
h#t kh, ng G y=u cSu , QAs#ch vE chat bim b[Th)

- Xi m@hg : ph[fn cdp , clic chyti=u cE1” ,ciic h°m I"Ing o h# : kiAm ,
sunphtt ...

-N"Ec: chatI"ing

- PhUgia: clic chyti=u kt. thu t , ch™ ng chyjcUanh® s@& xuét .

-aA sl clahEn hi p b=t, ng, ciich gy CAslt .

- Loy mmukiGntrachét "I ngb=t, ng Q hvac ng.

- Ki®n travice QA\b=t, ng ( chifdu cao QA, ¢,t Gnhh ¢ ¢, chidud®i ¢ ctr ke
ho°n thioa , kh,i I"1ng|” thuyAt t"Eng “ng, kh,i I"1ngth, ctA, QAd™ giath, ctA

ve 1™ thuyA ...)

- 4" ng cong QAb=t, ng ( quan hakh, i 1”1 ng - chifu cao CAKOt™ Qiy ¢ ¢
trl I=n)

*KiOntra:

Ch™ng chyvAv/t lica cUanB cung cdp b=t, ng

ThiAt kAth°nh phdn b=t, ng o s, thflathul n cUa b=n kt. thuf t kiGn tra chét
I"Ing.

aAslt clhb=t, ng.

Cuch 1y mmu v° qui trinh [dy mmu .

KiQOn tra gidy giao h°ng ( t-eh k=giao h°ng)

Bién ban ch™ ng kiAn vioe ap mmu .
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3.3. Cong nghé kiém tra chdt luong coc nhoi chii yéu nhu sau:

Kiém tra chat lugng
coc khoan nhoi

l l

Trong qué trinh thi cong Khi da lam xong coc
Cac qua trinh: Kiém tra chat luong
nén:
* Chuén bi * Céac phuong phdp tinh
* Thir coc kiéu phan tich
* Khoan tao 16 dong luc (PDA)
* Hoan thanh khoan Kiém tra chat luong
coc:
* Cot thép * Khoan 1ay mau
. * Thi nghiém coc toan
* Po bé tong ven (PIT) hoac am doi
(PET)
* Phd dau coc * Thi nghiém siéu am, vo
tuyén, phong xa, hiéu
* Pai coc ting dién - thuy luc, do
séng Ung suat.

Céc yéu t6 cht yéu anh hudng chat lugng coc nhoi
* Piéu kién dia chat cong trinh va dia chat thuy van.
* Trang thi€t bi thi cong
* Cong nghé thi cong.
* Chat luong cua tung cong doan thi cong.
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* Vat liéu thi cong.

Viéc kiém tra k§ chat lugng thi cong timg cong doan s& lam giam duoc cac
khuyét tat ctia san phdm cudi cling ctia coc nhoi.

Can luu y cdc khuyét tdt cé thé :

+ Trong khau chuén bi thi cong chua t6t nhu dinh vi ho khoan khong chinh xdc din
dén sai vi tri.

+ Trong khau thi cong : Cong doan tao 16 dé xap vach, dé co tiét dién coc, dé
nghiéng coc qua miic cho phép. Nhiéu khi thi cong chua dén chiéu sau tinh toan
ma bén thi cong da dimg khoan dé 1am cac khau ti€p theo, c6 khi su dimg nay duoc
dong tinh clia ngudi gidm sat hoac thiét k€ khong c6 kinh nghiém quyét dinh ma
khuyét tat nay chi dugc phat hién 1a sai khi thir tai khi di ngay.

Cong doan d6 bé tong khi ddy ho khoan con bun ling dong, rit 6ng nhanh
lam cho chét lugng bé tong khong déng déu, bi tdi bun trong than coc. C6 khi dé
than coc bi duit doan.

Cong doan it 6ng vach c6 thé 1am cho coc bi nhic 1én mot doan. coc bi that
tiét dién.

Nhitng khuyét tat nay trong qud trinh thi cong c6 thé gidm thiéu dén t6i da
nho khau kiém tra chat luong dugc tién hanh ding thoi diém, nghiém tic va theo
diing trinh tu k§ thuat, sit dung phuong tién kiém tra ddm bao chuén x4c.

Kiém tra chat luong sau khi thi cong nham khang dinh lai stc chiu tdi da
tinh todn phut hop véi du béo khi thiét k€. Kiém tra chat luong coc sau khi thi cong
12 c4ch 1am thu dong nhung cén thiét. C6 thé kiém tra lai khong chi chat luong chiu
tai ciia nén ma con ca chét luong bé tong cta ban than coc nita.

Kiém tra trude khi thi cong:

(i) Can lap phuong an thi cong ty my, trong dé an dinh chi tiéu k¥ thuat phai
dat va cdc budc can kiém tra cling nhu su chuén bi cong cu kiém tra. Nhitng cong
cu kiém tra da dugc co quan ki€ém dinh di kiém va dang con thoi han sir dung. Nhat
thiét phai dé thuong truc nhitng dung cu kiém tra chat luong nay ké véi noi thi cong
va luon ludn trong tinh trang san sang phuc vu. Phuong an thi cong nay phai duoc
tu van giam sat chat lugng thoa thuin va k¥ su dai dién chu dau tu 1a chi nhiém du
an dong y.

(ii) Can c6 tai liéu dia chat cong trinh do bén khoan tham do da cung cap

cho thiét k&€ d€ ngay tai noi thi cong s& ding doi chi€u véi thuc t€ khoan.

(iii) Kiém tra tinh trang van hanh cta mdy thi cong, day cap, day cdu, bo
phan truyén luc, thiét bi hdm, cdc phu ting mdy khoan nhu bap chuot, gau, rang
gau, cic may phu trg phuc vu khau bun khoan, khau loc cat nhu may bom khuay
bun, mdy tich cat, sang cat.
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(iv) Kiém tra ludi dinh vi cong trinh va tiing coc. Kiém tra cic moc khong
ch€ nam trong va ngoai cong trinh, ké ca cac moc khong ché€ nim ngoai cong
truong. Nhitng mdy do dac phai dugc kiém dinh va thoi han duoc sir dung dang con
hiéu luc. Ngudi tién hanh céc cong tic vé xdc dinh cdc dac trung hinh hoc cua cong
trinh phai 1a nguoi duoc phép hanh nghé va c6 ching chi.

Kiém tra trong khi thi cong:

Ngoai nhitng diéu néu trong phin 3.2 trén, q4 trinh thi cong can kiém tra
chit ché timg cong doan da yéu ciu kiém tra:

(i) Kiém tra chat lugng kich thuéc hinh hoc. Nhitng s6 liéu can dugc khang dinh: vi
tri timg coc theo hai truc vuong géc do ban vé thi cong xdc dinh. Viéc ki€ém tra dua
vao hé thong truc gbc trong va ngoai cong truong. Kiém tra céc cao trinh: mat dat
thién nhién quanh coc, cao trinh mat trén 6ng vach. P9 thang ditng clia 6ng vach
hoic do nghiéng can thi€t néu dugc thi€t ké ciing can kiém tra. Bién phdp kiém tra
do thang ding hay do nghiéng nay da giai trinh va dugc k§ su dai dién cht diu tu
duyét. Nguoi kiém tra phai c6 ching chi hanh nghé do dac.

(ii) Kiém tra céc dic trung cta dia chdt cong trinh va thuy van. Ci khoan dugc 2
mét can kiém tra loai dat & vi tri thuc dia c6 ding khép vé6i bdo cdo dia chét cua
bén khao sat da 1ap truée day khong . Can ghi chép theo thuc t€ va nhan xét nhitng
diéu khéc nhau, trinh bén kj su dai dién chu ddu tu dé cung thiét k& quyét dinh
nhiing diéu chinh néu can thiét. Pa c6 cong trinh ngay tai Ha noi vao cudi nam
1994, khi quyét dinh ngimg khoan dé 1am ti€p cdc khau sau khong doi chi€u véi
mat cat dia chat ciing nhu ngudi quyét dinh khong am tudng vé dia chit nén da
phai b hai coc da duoc do bé tong khong dam bao do sau va két qua ép tinh thir tai
chi dat 150% tai tinh toan coc da hong.

(iii) Kiém tra dung dich khoan trudc khi cip dung dich vao hé khoan, khi khoan du
do6 sau va khi xuc ria lam sach ho khoan xong.

(iv) Kiém tra c6t thép trudc khi tha xuéng hé khoan. Cac chi tiéu phai kiém tra 1a
duong kinh thanh, do dai thanh chi, khoang cédch giita cac thanh, do sach dau ma.

(v) Kiém tra ddy ho khoan: Chiéu sau hé khoan dugc do hai 14n, ngay sau khi vira
dat do sau thiét k& va sau khi dé lang va vét lai. Sau khi tha cot thép va tha ong
trémie, trudc lic d6 bé tong nén kiém tra dé xac dinh 16p cin ling. Néu can cé thé
14y thép lén, 1ay ong trémie lén dé€ vét ti€p cho dat do sach ddy ho. Dé diay ho
khong sach s€ gay ra do lun du qua muc cho phép.

(vi) Kiém tra cdc khau clia bé tong truc khi d6 vao ho. Cac chi tiéu kiém tra la
chat luong vat liéu thanh phan ctia bé tong bao gom co6t liéu, xi mang, nudc, chat
phu gia, cdp phoi. Dén cong trudng ti€p tuc kiém tra do sut Abram's, dic miu dé
kiém tra so hiéu, so bo ddnh gi4 thdi gian so ninh.
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(vii) C4c khau can kiém tra khdc nhu nguén c4p dién nang khi thi cong, kiém tra su
lien lac trong qua trinh cung ting bé tong, kiém tra do thong cia mang , muong dén
dung dich trao tir ho khi d6 bé tong ...

Cdc phuong phdp kiém tra chdt luong coc nhoi sau khi thi cong xong:

Kiém tra chat lugng coc khoan nhdi dua vaio TCXD 196:1997, Nha cao ting
- Cong tac thir finh va kiém tra chat luong coc khoan nhéi. Tiéu chudn ndy méi dé
cap dén ba loai thu: nén tinh, phuong phap bién dang nhé PIT va phuong phép siéu
am.

Nhitng phuong 4n c6 thé sit dung do chli nhiém du 4n quyét dinh:

(i) Kiém tra bang phuong phdp tinh :
Phuong phdp gia tdi tinh :

Phuong phdp nay cho dén hién nay duoc coi la phuong phap truc quan, dé
nhan thic va ddng tin cay nhat. Theo yéu cu cua chi ddu tu ma c6 thé thuc hién
theo kiéu nén, kéo doc truc coc hoic ddy theo phuong vuodng géc véi truc coc. Thi
nghiém nén tinh dugc thuc hién nhiéu nhét nén chu yéu dé cap ¢ day 1a nén tinh.

C6 thé chon mot trong hai qui trinh nén finh cht yéu duoc st dung 1a qui
trinh tai trong khong d6i ( Maintained Load, ML ) va qui trinh t6c do dich chuyén
khong do6i ( Constant Rate of Penetration, CRP ).

Qui trinh nén véi tai trong khong déi (ML) cho ta danh gid kha nang chiu tai
ctia coc va do lin cua coc theo thoi gian. Thi nghiém nay doi hoi nhieu thoi gian,
kéo dai thoi gian t6i vai ngay.

Qui trinh nén véi toc do dich chuyén khong déi ( CRP) thuong chi ding
danh gia kha nang chiu tai giGi han ctia coc, thuong chi can 3 dén 5 gio.

Nhin chung tiéu chuin thi nghiém nén tinh ctia nhiéu nudc trén the gidi it
khéc biét. Ta c6 thé so sdnh tieu chuan ASTM 1143-81 ( Hoa ky), BS 2004 ( Anh)
va TCXD 196-1997 nhu sau:

Qui trinh nén cham véi tai trong khong doi

Chi tiéu so sinh | ASTM D1143-81 BS 2004 TCXD 196-1997
Tai trong nén toi 200%Qa’* 150%Qa~200%Q 200%Qa
da, Qmax a
bo 16n cap tang 25%Qa 25%Qmax
tai 0,25 mm/h 25%Qa 0,10 mm/h
Toc do lin 6n 0,10mm/h
dinh qui uéc 200%Qa va (100%&200%)Q
Cép tai trong dac 12<t < 24h 100%Qa, a
biét va thoi gian 150%Qa = 24h
gilf tai cua cép do6 50%Qa v6i t > 6h
Do 16n cép ha tai 25%Qmax
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| | 25%Qa |
Qui trinh toc do chuyén dich khong déi
Chi tiéu so|ASTM D 1143- BS 2004 TCXD 196-1997

sanh 81
Toc do chuyén | 0,25- 25mm/min | Khong thé qui | Chua c6 qui dinh
dich cho coc trong dit | dinh cu thé cho loai thir kiéu

sét nay.

0,75~2,5mm/min

cho coc trong dat

roi

Qui dinh vé dimg | Dat tai trong gidi | Dat tai trong giGi
thi nghiém han da dinh truéc | han da dinh truéc
Chuyén dich ting
trong khi luc
khong ting hodc

Chuyén dich dat | gidm trong

15%D khoang 10mm
Chuyén dich dat
10%D

Ghi chi: Qa = kha nang chiu tai cho phép cua coc

Vé d6i trong gia tai, c6 thé st dung vat niang chat tai nhung ciing c6 thé sir
dung neo xudng dat. Tuy diéu kién thuc t€ cu thé ma quyét dinh cdch tao doi trong.
Vi stic neo kha 16n nén khi st dung bién phap neo can hét sitc than trong.

Pai bd phan cac cong trinh thlr tai tinh dung cach chat vat nang lam doi
trong. Cho dén nay, chi c6 mot cong trinh diing phuong phdp neo dé thir tai do 1a
cong trinh Grand Hanoi Lakeview Hotel & s6 28 duong Thanh nién do Cong ty
Kinsun ( Thai lan) thudc tap doan B&B thuc hién.

Do chiing ta chua c6 qui pham dinh ra chit luong coc khi thir xong nén can
ban bac thong nhit trudc véi chli dau tu dé€ x4c dinh céc tiéu chi chat luong trudc
khi thi cong.

Phuong phdp gia tdi tinh kiéu Osterberrg:

Phuong phéap nay khd méi vé6i th€ giéi va nude ta. Nguyén tic cia phuong
phdp 1a d6 mot 16p bé tong du day dudi ddy roi tha hé hop kich ( O-cell ) xu6ng do,
sau d6 lai d6 ti€p phan coc trén. Hé diéu khién va ghi chép tir trén mat dat. Sir dung
phuong phdp nay c6 thé thi nghiém riéng biét hodc dong thoi hai chi tiéu 1a siic
chiu miii coc va luc ma sat bén clia coc. Tai thi nghiém c6 thé dat dugc tir 60 tan
dén 18000 tan. Thai gian thi nghiém nhanh thi chi can 24 gio, néu yéu cau ciing chi
hét t6i da 12 3 ngdy. Do sau dit trang thiét bi thi nghiém trong méng c6 thé t6i trén
60 mét. Sau khi thlr xong, bom bé tong xuong l1ap hé kich cho coc dugc lién tuc.

(Tién si Jorj O. Osterberg 1a chuyén gia dia k§ thuat c6 tén tudi, hién séng
tai Hoa ky. Ong hién nay ( 1998 ) vé huu nhung 1a gido su danh du cua
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Northwestern University, Vién si Vién Han lam Ky thuat, 1985 la giang vién
truong Tersaghi, nam 1988 1a thanh vién Vién nén méng sau. Nam 1994 phuong
phap thir tinh Osterberg ra doi véi tén O-Cell , dugc cap ching chi NOVA. Ching
chi NOVA la dang dugc coi nhu giai Nobel vé xay dung cua Hoa ky.

Phuong phdp thir finh O-Cell ¢6 thé dung thir tai coc nhdi , coc dong, tudng
barettes, thi nghiém tai & hong coc, thi nghiém & coc lam kiéu giu xoay ( Auger
Cast Piles ).

Nué6c ta da c6 mot s6 cong trinh st dung phuong phdp thir tai tinh kiéu
Osterberg. Tai Ha ndi c6 cong trinh Thap Vietcombank , tai Nam bo c6 cong trinh
cdu Bac My thuan da st dung céch thir coc kiéu nay).

(ii) Phutong phdp khoan ldy mau & 16i coc:

Dung mdy khoan dd dé khoan vao coc, cé thé 1ay mau bé tong theo dudng
kinh 50~150 mm, doc suét do sau du dinh khoan.

Néu dudng kinh coc 16n, c6 thé phai khoan dén 3 16 nim trén cing mot tiét
dién ngang mdi tam c6 khai niém vé chat luong bé tong doc theo coc.

Phuong phap nay c6 thé quan st truc ti€p dugc chét lugng bé tong doc theo
chiéu sau 16 khoan. Néu thi nghiém ph4 huy méu cé thé biét duoc chat luong bé
tong cta mau. Uu diém ctia phuong phép la truc quan va kha chinh x4c. Nhuoc
diém 1a chi phi 14y miu kha 16n. Néu chi khoan 2 16 trén tiét dién coc theo chiéu
sau ca coc thi chi phi xap xi gia thanh cta coc. Thuong phuong phap nay chi giai
quyét khi bang cac phuong phap khéic da xdc dinh coc ¢6 khuyét tat. Phuong phap
nay két hop kiém tra chinh xdc hoa va st dung ngay 16 khoan dé bom phut xi mang
cttu chita nhitng doan hong.

Phuong phap nay doi hoi thoi gian khoan 14y mau lau, qua trinh khoan ciing
phitc tap nhu phai dung bentonite dé tong mat khoan lén bd, phai 14y miu nhu
khoan tham do d4 va t6c do khoan khong nhanh 1dm. Phuong phép nay c¢6 uu diém
12 ¢6 thé nhan dang duoc ngay chat luong ma cha yéu 1a do chic dic clia bé tong.
Néu dem mau thtt nén pha huy mau thi c6 két qua stc chiu cia mau . Tuy phuong
phép phtc tap va ton kém nhung nhiéu nha dau tu van chi dinh phuong phép nay.

(iii) Phuong phdp siéu am:

Phuong phap thir 1a dang k¥ thuat danh gia két cdu khong pha huy mau thur (
Non-destructive evaluation, NDE ). Khi thir khong lam hu hong két cau, khong lam
thay ddi bét ky tinh chét co hoc nao ctia miu. Phuong phdp duoc Chau Au va Hoa
ky str dung khd phé bién. Cach thir thong dung 12 quét siéu am theo tiét dién ngang
than coc. Tuy duong kinh coc 16n hay nho ma bé tri cac 16 doc theo than coc trudc
khi d6 bé tong. Lé doc nay c6 dudng kinh trong x4p xi 60 mm vo 16 12 6ng nhua
hay 6ng thép. C6 khi ngudi ta khoan tao 16 nhu phuong phép kiém tra theo khoan 16
noi trén, néu khong dé 16 trudc.

Dau thu phat c6 hai kiéu: kiéu dau thu riéng va dau phat riéng, kiéu dau thu
va phdt gan lién nhau.
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Néu duong kinh coc 1a 600 mm thi chi can bé tri hai 16 doc theo than coc d6i
xing qua tdm coc va nadm sat cot dai. Néu duong kinh 800 mm nén bo tri 3 10.
Puong kinh 1000 mm, bd tri 4 16... Khi thir, tha ddu phét siéu Aam xudéng mot 16 va
dau thu & 16 khdc. Pudng quét dé kiém tra chat luong s& 12 dudng noi gitta ddu
phat va dau thu. Qua trinh tha dau phat va dau thu can dam bao hai dau nay xudéng
ciing mot toc do va luon luén nam & cung do sau so véi mit trén cua coc.

Qui pham cua nhiéu nuéc qui dinh thi nghiém kiém tra chat lugng coc bé
tong bang phuong phéap khong phd huy phai 1am cho 10% s6 coc.

(iv) Phuong phdp thit bang phéng xa ( Carota ):

Phuong phap nay la mot phuong phdp danh gid khong phd huy mau thr (
NDE- non destructive evaluation ) nhu phuong phap siéu am. C4ch trang bi dé thi
nghiém khong khdc gi phuong phép siéu am. Diéu khdc 1a thay cho ddu thu va dau
phat siéu am la dau thu va phat phong xa. Nudc ta da san xuat loai trang bi nay do
mot co s& cua quan doi tién hanh.

Giong nhu phuong phdp siéu am, két qua doc biéu doé thu phong xa c6 thé
bi€t dugc noi va mic do cua khuyét tat trong coc.

(v) Phuong phap do dm doi:

Phuong phdp nay thi nghiém kiém tra khong phd huy méau dé biét chat luong

coc , coc nhoi, coc barrettes. Nguyén ly 1a sit dung hién tugng am doi ( Pile Echo
Tester, PET ). Nguyén tic hoat dong clia phuong phép 1a go bang mot bda 300 gam
vao ddu coc, mot thiét bi ghi gin ngay trén dau coc dy cho phép ghi hiéu ting am
doi va may tinh str 1y cho két qua vé nhan dinh chat Iuong coc.
May tinh sir dung dé sir ly két qua ghi dugc vé am doi 12 may tinh c4 nhan tiéu
chuén ( standard PC ) , st dung phén citing b6 sung t6i thiéu, moi tin hiéu thu nhan
va st Iy qua phAm mém ma phan mém ndy c6 thé nang cip nhanh chéng, tién loi
ngay ca khi lién hé bang e-mail véi trung tam GeocomP. Pham mém dua vao co s6
Windows theo chuin van hanh hién dai, dugc nghién cttu phit hop véi su hop 1y t6i
da vé cong théi hoc (ergonomic).

Mot nguoi lam dugc cac thi nghiém vé am doi véi nang suat 300 coc mot
ngay.

Khi cén thiét nén ti€p xtic v6i http://ww.piletest.com/PET .HTM ta c6 thé doc
dugc két qua chudn muc khi thir coc va duoc cung cap mién phi phdn mém cap nhat
theo duong e-mail.

V6i su tién 1oi 1a chi phi cho kiém tra hét siic thap nén c6 thé ding phuong
phdp nay thi nghiém cho 100% coc trong mot cong trinh. Nhuge diém clia phuong
phép 1a néu chiéu sau cta coc thi nghiém qua 20 mét thi do chinh xdc cua két qua
la thap.

(vi) Cdc phuong phdp thu dong:
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Co6 rat nhiéu trang thiét bi dé thir dong nhu mdy phan tich déng coc dé thu
theo phuong phap bién dang 16n ( PDA), may ghi két qua thir theo phuong phap
bién dang nho (PIT), mdy ghi saximeter, may phan tich hoat dong cua bida (
Hammer Performance Analyzer, HPA ), mdy ghi két qua géc nghiéng ctua coc (
angle analyzer), may ghi két qua dong coc ( Pile installation recorder, PIR ), may
phan tich xuyén tiéu chuén ( SPT analyzer) ...

* May phan tich coc theo phuong phép bién dang 16n PDA c6 loai méi nhat 1a loai
PAK. Mdy nay ghi c4c thi nghiém nang cho moi truong xay dung ac nghiét. May
nay ghi két qua ctia phuong phép thir bién dang 16n cho cong trinh nén méng, cho
tham do dia k§ thuat . Phan mém su 1y rat dé ti€p thu. S6 liéu duoc tu dong luu git
vao dia dé sir dung vé sau. Chuong trinh CAPWAPA cai dit duoc vio PAK nén viéc
danh gia kha nang toan ven va kha nang chiu tai ctia coc rat nhanh chéng.

* St dung phuong phép thir Bién dang nhé ( PIT ) 1a cach thir nhanh cho s6 16n coc.
Phép thur cho biét chat luong bé tong coc cé tot hay khong, tinh toan ven cua coc
khi kiém tra cdc khuyét tat 16n cta coc. Cic loai mdy phan tich PIT dung ngudn
nang luong pin, co dong nhanh chéng va st dung don chiéc. Dung cu ctia phuong
phap PIT dung tim c4c khuyét tat 16n va nguy hiém nhu nit giy, thit ¢6 chai, 1an
nhiéu dat trong bé tong hoac 1a rong.

(vii) Phuong phdp tro khdng co hoc:

Phuong phdp nay quen thudc véi tén goi phuong phdp phan tich dao dong
hay con goi 1a phuong phép truyén séng co hoc. Nguyén 1y duoc dp dung la truyén
séng, nguyén ly dao dong cudng bic cua coc dan hoi. C6 hai phuong phédp thuc
hién 1a dung tré khang rung dong va dung trd khang xung.

Phuong phap tré khang rung st dung mo to dién dong duoc kich hoat do mot
may phat tic dong 1én dan coc. Ding mot mdy ghi van tdc séng truyén trong coc.
Nhin biéu d6 séng ghi duoc, c6 thé biét chat luong coc qua chi tieu do dong déu
ctia vat liéu bé tong & cac vi tri .

Phuong phap tré khang xung 1a co s& cho cac phuong phap PIT va PET. Hai
phuong phap PIT va PET ghi s6ng am doi. Phuong phéap tré khang xung nay ghi
van toc truyén song khi dap bida tao xung 1én dau coc.

Su khac nhau gitta ba phuong phap nay 1a mdy ghi dugc cac hién tuong vat ly
nao va phan mém chuyén cic dao dong co 1y hoc 4y dudi dang séng ghi dugc trong
mdy va thé hién qua biéu d6 nhu thé nao.

34 Pdnh gia chét! Ing ooc :

Qhdt luong bdn thdn coc:
(i) B=t, ng1 thpn c: cmét t ng m@&g do b=t, ng o QAslt quiilEn .
(ii) B=t, ng ¢ c mét t'ng m@&g do o tQ n” Ec trong thpn h, khoan .
(i) B=t, ng thun ¢ ¢ mét t” ng (#n do g¥p tO n™ Ec |En trong thpn h, khoan.
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(iv) MU ¢ ¢ mat mAt b#n b=t, ng do Qliy xUe r” akh, ng s#ch .

(v) Thun ¢ ¢ thu nhfl tiAt dioa , [T mét kh, i b=t, ng b®& voado r& , ng khi b=t, ng
Q sEninh, mAt ph3h ngo®i b=t, ng b’ masiit v& th°nh viich ch,ng Q I=n .

(vi) C- ¢ b/ mat QAthsng O ng do khi r& ,ng o tiic QAng ngang trong quii tronh rG
,ng.

(vii) G- c b/ thiu mAt s, b=t, ng do thap quii d°y , b=t, ng kh, ng ch® dung k-n
hAt kh, ng gian .

(viii) Thun ¢ ¢ nham nhi do b=t, ng & QAsUt nhfl .

(ix) Thun ¢ c o (b#n chjo sfli hoc o ciic IE rEng IEn do QAb=t, ng b gilin (b#n

Chit!™[ng c-cchut® tYah kh, ng Qjp “ng :

(i)  Dokh, ng khoan Qn QAspu ¢ ¢ quy @nh Q' thi ¢, ng ciic ¢, ng (b#n sau.
(i) Do cfin1BEp bOh quiid®y t%a i Qiy h, khoan QO QAb~=t, ng.
(iii)  Bi lin t6i 2% dudng kinh clia coc véi tai trong thir bang hai 1an tai trong thiét
k€& sau 24 gio. Bi lin t6i 2,5% dudng kinh cta coc véi tai trong thir bang hai 1an
rudi tai trong thiét k& sau 24 gio.
(iv) Do ldn du 16n hon 8 mm.

Chtl™ingc,tthap kh, ng (4 :

(i) 4% kh, ng hg kho®g ciich gi° a ciic thanh , 1%ag thap b’ mae m» , biAn hinh
so VB thiAt KA.

(ii) Thep b/ b[h . NhErang m, i tr" i ng 1°m vice rét s>n bh dpy bl cA thap.

(iii) N, i thap kh, ng ang quy Qnh 1 clichn,i, v tr—n,i .

diAu kiaa ¢ ng tiic kaen :

(i) M¥ bang lu, n ngl p ngUa trong bOh . Khi QAb=t, ng thOt-¢h b=t, ng h h°ng
chlc kh, i bOh ram¥ (8t , guy ng/ p ngla bOh quanh chE I°m vice ma khong c6
bién phap thu hoi hoac lam ranh va ho tich tu .

(i) M¥ bing ngl p ngla c®@ tri thi ¢, ng nh"ng ¢ ¢ tiAp , duy b[Th rathep , raciic
thiat b’ khiic tr=n ¢, ng tr" i ng , ch® I=nh ling ra Qi ng ph, v° ¢, ng thoiit " Ec
chung cla th°nh ph, .

(iii) Ph® o thiAt kAtrOlica kh®n@hg t#o bOh tr=n m¥ bing Mo gi® phiip khee
phltt™ Gu.

3.5Ldp h%sE cho to’n bAmAt c- cnh%icthig ng :

Quii trénh thi ¢, ng ¢ ¢ nao ph® tiAn h°nh If p h%sE ngay cho ¢ ¢ 4y.
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D, av°o ciic Ok tr'ng O n=u m° b=n thi ¢, ng ph® biio clio By QU ciic chy
ti=u , kAt qu®kiQOn trat” ng chyti=u Q& tr'ng .

KA qu®v® h%eE clh ciic kiln tra cu, i clnhg bing thh t® , bing cilc ph™ Eng
phup khic.

Trong h%sE o By W ciic ch™ng chyvA v/t lice , kAt qu®th—nghioe kiln
tra ciic chyti=u QO QI ¢ cdp ch™ng chy.

MAt biio ciio tAng hi p vAchét 1”1 ng v° ciic chyti=u |” thuyAt clhg nh™ th, ¢
tAclht' ngc c.

35Mot 56 luu y khi thi cong coc nhoi:

Khi cong trinh ¢6 h6 dao sau hon mat ddy méng ctia cong trinh hién hitu lién
ké tir 0,2 mét trG 1én phai lam cir quanh dudng bién hé dao. Cir ¢6 do sau theo tinh
todn dé khong bi dp luc ddy xo vao trong sau khi dao. Cir khong dé cho nudc qua
theo phuong ngang. Viéc lua chon cir thép, clr bé tong cot thép , clr bé tong cot thép
ung luc trude, cir gb hay cir nhua can cit vao thiét k€ cong nghé thi cong. Nhiing
loai ctr st dung c6 hiéu qua la ctr thép Lacsen, Zombas. Clr nhua polyuréthan méi
vao thi truong nude ta 1a loai hitu hiéu. Can can nhac khi sir dung clr coc thép 1-20,
bung van g6 vi hiéu qua ky thuat va kinh t€ khong cao. Cong nghé cir bé tong cot
thép ting luc trudc méi nhap vao nudc ta va duge ché tao nhitng nam gan day c6 thé
str dung duoc.

Khi chua ¢6 cir kin khit khong nén ha mic nude ngam.

Tuong cit dugc chong d& nho neo, cay chong hoac khung chdng, dam bao
khong dich chuyén, khong bién dang trong su6t qua trinh thi cong. Hé chong do
tuong cur dugc thiét k&, tinh toan ky trudc khi thi cong, va l1a bién phap dam bao
chat lugng cong trinh quan trong. Hé chong d& nay c6 thé 1dp dat theo timg miic
sau dao dat nhung nam trong téng thé da dinh.

Dit tir cac ho dao 1ay ra khong nén cat chia tai mit bing ma cin di chuyén
khoi cong truong ngay. Khi can dung dat 14p sé cung cép ching loai dét c6 cac tinh
chat ding theo yéu cau.

Can bom nudc dé thuan 1gi cho thi cong , chi nén ha mic nuéc bén trong
pham vi ving da chan tuong cir hodc trong pham vi két cdu da vay quanh vi 1y do
an toan cho cong trinh hién hitu lién ké.

Truéce khi 1ap dat phai don sach va san phang mat 14p. Moi chi tiét két cau va
hé 6ng k¥ thuat s& ndm trong dat phai ldp dat xong, da thuc hién ddy du cdc giai
phap bao vé cling nhu chong tham. Can nghiém thu cong trinh khuat trude khi lap
dat. Viéc 14p dugc tién hanh thanh timg 16p day 20 cm roi dam k.

3.6  Qui trinh thi cong coc va tuong barrette :
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Coc hay tuong barrette 1a két cdu dang tuong hoac tru bétong cot thép cod
chiéu sau tuong duong véi coc nhoi. Chiéu ngang tiét dién barrette thuong 1a 600
mm , 800 mm hay hon nita. Chi€u dai cua tudng thuong theo chu vi nha hoac do
két cau bén trén dé dinh doat. Coc barrette c6 tiét dién ngang 1a hinh chit nhat
thuong 12 600x2400mm, 800x2400mm . C6 thé loai coc nay cé tiét dién ngang
hinh sao 3 nhdnh déu, tir tam dén dau nh4nh 1a 2400mm ( chit Y ), c6 thé tiét dién
ngang tao thanh cht I ma hai dau canh la hai hinh chit nhat 600x2400mm duogc noi
vOi nhau bing doan bung ciing 600x2400mm. C6 thé coc barrette c6 tiét dién
ngang hinh chit U giong hinh I trén nhung doan bung chuyén dich ra mép ctia hai
canh.

Qui trinh thi cong tudng trong dat chi khac thi cong coc nhoi 6 khau tao 16.
Nhiing khau khéc tuong tu nhu thi cong coc nhoi.

Cong cu tao 16 1a gau clamshell ¢6 bo phan dan hudng noi phia trén gau..
Phai 1am khoang dan huéng cho doan dao 16p trén cing cho dén khi dao sau bang
chiéu cao gau. Qua trinh dao ciing dung dung dich gitt thanh vach nhu d6i véi coc
nhoi.

Dao thanh timg doan c¢6 chiéu dai khoang 2400mm ( goi 1a cdc panel). Dit
thép va d6 bé tong xong méi lam tiép cac panel sau. Ding bo phan ndi nim trong
hop thép dai d€ ngan nudc c6 thé thim qua mai noi gitta hai panel. Bo phan noi nay
la sang ché cua cong ty Bachy-Soletanche c6 tén 1a moi noi ngan nuéc (WaterStop
Joint).

Viéc tha thép, xuc rilra, d6 bé tong va kiém tra hoan toan giéng nhu coc nhoi.
Riéng kiém tra nén tinh phai ding phuong phap Osterberg vi tai cho mdi coc kha
16n, hang ngan tan.

3.7  Phuong phdp Top-down dé thi cong phan ham nha:

Phuong phdp Top-down 1a phuong phéap lam hdm nha theo kiéu tir trén xuong. D6i
vG6i nhitng nha sir dung tudng barrette quanh chu vi nha déng thoi 1am tudng cho
tAng ham nha nén thi cong ting ham theo ki€u top-down. Noi dung phuong phap
nhu sau:

* Lam san tang trét trude khi lam cac tang ham dudi. Dung ngay dét dang c6
lam coppha cho san nay nén khong phai ciy chong. Tai san nay dé mot 16 trong
khoang 2mx4m dé van chuyén nhitng thi s& can chuyén tir dudi 1én va trén xuong.

* Khi san da cing, qua 16 trong xuéng dudi ma moi dit tao khoang khong
gian cho tang ham st trét. Lai dung nén lam coppha cho tang ham tiép theo. Ro6i
lai moi tAng dudi nita cho dén nén cudi cung thi d6 16p nén ddy. Néu c6 cot thi nén
lam cot 1ap ghép sau khi da d6 san dudi.

* Cot thép clia san va dam duoc ndi véi tuong nho khoan xuyén tuong va lua
thép sau. Diing vita ximang tron véi Sikagrout bom sit vao 16 khoan da dat thép.

3.7.1. Thiét bi phuc vu thi cong :
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- Phuc vu cong tac dao dat phan ngam thuong dung cdc may dao dat loai nho, may
san dat loai nho, may lu nén loai nhd, cic cong cu dao dat thu cong, may khoan bé
tong.

- Phuc vu cong tdc van chuyén : hay sut dung can truc nho phuc vu chuyén dat tir
noi tap két sau khi dao trong 1ong nha ra Ién xe 0 t0 chuyén dat di xa; bo tri thing
chia dat , xe chd dat tu do.

- Phuc vu cong tac khac : bo tri may bom, thang thép dat tai 161 1én xuong , hé
thong den dién chiéu du do sang cho viéc thi cong dudi tang ham.

- Phuc vu cong tac thi cong bé tong : tram bom bé tong , xe chd bé tong thuong
pham , cdc thi€t bi phuc vu cong tdc thi cong bé tong khac

- Ngoai ra tuy thuc t€ thi cong con ¢6 cac cong cu chuyén dung khac.

3.7.2. Vit liéu :

(i). Bé tong :

Do yéu cau thi cong gan nhu lién tuc nén néu cho bé tong tang trén dt cuong do
roi méi thdo van khuon va dao dat thi cong ti€p phan dudi thi thoi gian thi cong kéo
dai. Dé dam bdo tién do nén chon bé tong cho cdc cau kién tir ting 1 xudng ting
ham 1a bé tong c6 phu gia ting trudng cudng do nhanh dé c6 thé cho bé tong dat
100% cuong do sau it ngay (nén thi€t k€ cong trinh khoang do 7 ngay) . Cac
phuong 4n sau :

- Tang cuong do bé tong bang viéc st dung phu gia giam nudc

- B6 sung phu gia hod déo hoic siéu déo vao thanh phin goc , giam nudc tron , giit
nguyén do sut nham tang cudng do bé tong & cac tudi.

Nén dung phu gia siéu déo c6 thé dat 94% cudng do sau 7 ngay . Cot liéu bé tong
la dd dam ¢4 1-2 . Do sut cuia bé tong 60 - 100 mm.

Ngoai ra con dung loai bé tong c6 phu gia truong nd dé va dau cot , ddu 16i thi
cong sau , neo dau coc vao dai ... Phu gia truong nd nén st dung loai khoang khi
tuong tic v4i nuGc xi mang tao ra cac ciu tu nd 3Ca0.Al,0,.3CaSO,(31-32)H,
(ettringite) . Phu gia nay c6 dang bot thudng cé ngudn goc tir :

+ Hoén hop dd phén (Alunit) sau khi duoc phan ra nhiét triet dé€ ( gébm cac khoang
hoat tinh (Al,O; , K,SO, hoac Na,SO, , SiO,) va thach cao 2 nudc .
+ Monosulfocanxialuminat 3Ca0.Al,05.CaSO,.nH,0 , khoédng silic hoat tinh va
thach cao 2 nudc.
Ham luong phu gia truong né thuong duge st dung 5-15% so véi khoi lugng xi
ming. Khong dung bot nhom hoiic cdc chat sinh khi khdc dé 1am bé tong truong
nd. Doi véi bé tong truong nd can chi y s dung :

+ Cat hat trung, hat tho M, =2.4 - 3.3

+ Do sut thap =2 - 4 cm ; max = 8cm

(2). Vit liéu khac :

- Khi thi cong san - dam tang ham th nhit ( thuong & cot -4.05m) , 1gi dung dat
lam van khuon d& toan bo két cau . Do vay , dat nén phai dugc gia c6 dam bao
cuong do dé khong bi lin , bién dang khong déu . Ngoai viéc lu Ién nén dat cho
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phang chéc con phai gia c6 thém dat nén bang phu gia . Mat trén nén dit duoc trai
mot 16p vai nhua Polyme nham tao phang va cidch biét dat véi bé tong khoi anh
huong dén nhau cling nhu chdng thdm, chdng céc tdc nhan an mon cho bé tong.

- Khi thi cong phan ngdm c6 thé gip cdc mach nudc ngdm, né€u 1a nuéc ngam co 4p
, ngoai viéc bo tri cdc tram bom thoat nude con chuédn bi céac phuong 4n vat liéu can
thiét dé kip thoi dap tat mach nu6e nhu 1 bé tong dong két nhanh.

- Céc chat chong tham nhu vita SiKa hoac nhii tuong Laticote hoac son Insultec.

3.7.3 . Quy trinh cong nghé :

Qua trinh thi cong theo phuong phap top-down thudng di theo trinh tu ting budc
nhu sau:

(1). Giai doan I : Thi cong phdn cot chong tam bang thép hinh

Chong tam theo phuong diing 1a dung céc cot chong tam bang thép hinh cim trudc
vao cdc coc khoan nhoi & ding vi tri cdc cot sudt chiéu cao tir mat dat dén dinh coc
nhoi . Ly do phai ¢6 cOt chong tam nay la trong khi phai thi cong phan than nha
bén trén 1én cao dan dong thoi véi thi cong tang ham, phan than nha bén trén chua
c6 két cau chinh thic dd tai trong do than nha trén tic dong xudng coc nhoi bén
dudi. Cac cot nay dugce dat tai dinh coc nhoi ngay trong giai doadiap hoan thanh
viéc thi cong coc khoan nhoi.

(2). Giai doan II : Thi cong phdn két cdu ngay trén mdt ddt ( tang 1 c¢6t 0.00m )
Giai doan nay bao gébm cac cong doan sau :

- Dao mot phan dat c6 do sau khoang chiing 1.66m dé tao chiéu cao cho thi cong
dam san tang 1

- Ghép van khuon thi cong tang 1

- Dbat c6t thép thi cong bé tong dam - san tang 1

- Cho 10 ngay cho bé tong ¢6 phu gia du 90% cuong do yéu cau.

(3). Giai doan III : Thi cong tang ham thit nhdt ( cot sdu khodng chiing -
4.00m )
Gom cac cong doan sau :
- Thao van khuon dam - san tang 1
- Béc dat dén cot sau trén dudi mic - 6.80m
- Ghép van khuon thi cong ting ngam thd nhat
- Dat cot thép va d6 bé tong dam - san ting ngam thi nhat
- Ghép van khuon thi cong cOt — tuong tir tang ham thit nhét dén tang 1
- Cho 10 ngay cho bé tong c6 phu gia dt 90% cuong do yéu cau.

(4). Giai doan IV : Thi cong tang ham thit hai ( ¢6t -8.00m )
Gom cac cong doan sau :
- Thao van khuon chiu lyc tAng ngadm thit nhét.
- bao dat dén cot mat dudi ctua dai coc ( do sau khoang ching -12.5m)
- Chong thadm cho phan méng
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- Thi cong dai coc

- Thi cong chong tham san tdng ham

- Thi cong cot thép bé tong san tang ham thit hai

- Thi cong cot va 16i tir tang ham thi hai 1én tdng ham thd nhat

Can 1ap bién phdp thi cong theo phuong phdp top-down that chi tiét va duoc chu
nhiém du 4n duyét trude khi thi cong.



Chuong IV
Chéng tham cho cong trinh ngam

4.1 Piéu chung:
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Giai phdp chong thadm cho cong trinh phai dugc thiét k& can than va phai thi
cong phu hop véi giai doan cén thiét. Cach dat van dé chdng thdm cho phan ngdm
cong trinh 1a : phai xem xét chong thim 1a khau téng thé gin bé mat thiét tir thiét
k€, thi cong , vat liéu cho dén khau khai thac st dung cong trinh.. Moi khau gan véi
nhau thanh mot thé thong nhat. Thi cong chong thadm cin c¢6 cén bo, ky su dugc
phan cong chuyén trach theo doi va don doc . Viéc kiém tra chat lugng chong thaim
phai duoc thiét k& va thong qua chl nhiém du dn. H6 so khi hoan thanh timg budc
trong thi cong chdng tham ciling nhu ché tao vat liéu , thu mua vat liéu can ghi chép
va thu lugm day du va luu trit c4n than.

Khai niém chung vé su can thiét phai lam tang ngam:

i

Tinh hinh xay dung & nudc ta n=n's” dlhg v°i tdhg ngdm d" B (Bt vi diéu nay (em
I#A kAt qu®tiAt kioen (Bt xpy d, ng.

Ngo®i ra, 1°m tShg h3m cho nh° cao tdhg o 1l i rf roenh™:

+ Do ph® (Yo Ot bfl Q 19y kh, ng gian s dlhg n=n t® tr- ng Qo I=n nfn
gi®n, o liichos, chvul, cclanin (ot

+ Th=m kh, ng gian s* dUhg cho ¢, ng trtnh m°® kh, ng t@hg dioa th (ot Chi
XMy d, ng.

+ C,ng trihh o QA spu, myng nh° th=m An Qhh vB ciic d#g t® tr- ng
ngang.

+ 4~ aciic t3ng kt. thul t xu, ng spu, gi®n tiAng %e, , nhiCh ...

Cho O\ nay, chhg tao thOmvi 1° ch™as™ dlhg phdh (8t ngdm. Hoec, ng
trinh kt thul t cl Q th/ tho Q' [ ¢ v#ch tQy tioa. &~ i ng thoiit n" Ec, 'l ng cdp n" Ec,
Qing Qoa, Qing Qoa yAu th, ng tin ... m#h a ndy (o, bE. Hoeth, ng ngdm
ch%ag chae, ding d't, kh, ng theo mAt quy ho#ch chung n°o.

NAu chOnhg tach™at/n dlhg d” B (bt QDI°m nh° ¢, ng cAng nh™ nhiAu n” Ec
thoclhg © thOnghYMn hoeth, ng IAngdm kt. thuf t hi p kh, i theo quy ho#ch. Cfin
chE CExengdm, (Bu m, i giao th, ng ...

Von QA4 ral° cdn thiAt s* dlhg tShg spu kAt hi p vB s, tf p trung |=n tdhg
ca0.

Thi cong ting ngdm phai giai quyét cac van dé sau:
* Ciic ph™ Eng phiip thi ¢, ng ¢, ng vice d”B m¥ (#t.
* Ph™ Eng phip o hdm ti=n tiAn.
* Gi® phip ch,ng I (bt stk khi by c 1A
* Ch, ng thém v° ch, ng @ mfin cho ciic ¢, ng trtnh d” B m¥ Cot.
* Van QAch, ng rung v° ch, ng um cho ¢, ng trinh ng>m.
* ChiAu sling cho ¢, ng trdnh.

32



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

* Th, ng gi>, cung cdp , -xy v° QAu hfiakh, ng kh—

* Xwy d,ng ¢, ng trnh ngdm tr=n m¥% Bt o nh°. S, d/ch chuyGh nh° ban
tr=n v° xpy |# theo mmu cU

* Quy ho#ch kAt hi p ¢, ng trinh ngdm VB ¢, ng trinh nAi. T quy ho#ch (in
¢, ng trdnh hica th, c.

4.2 Tinh hinh chéng thdm cho cong trinh ngam ¢ nudc ta thoi gian qua:

Vice xpy d, ng ¢, ng trinh ng3m T n"Ec ta tr”Ec n@n 1954 1° rét nhfl nhoi.
Pth IEn |° tunen qua nQ cho Qingxel a, y=u chu ch, ng them kh, ng cao. Pth
|En gi® phip I° Lk nA 1°m tunen, m¥ ang 4 r'nh hai b=n Dthoiit n"Ec
chung. Nh"ng nQ O Ec Ak qual® nQ Qi. MA s, nh® IEn o tShg h3m kh, ng spu.
Kh, ng & gi® phip ch, ng thdm Q& bioceg

T n@n 1954 vAsau, gi® phip ch, ng thdm cho ¢, ng trinh ngdm tQy thuAc
n” Ec cung cdp thiAt kKAv® vioa trl cho ciic ¢, ng trinh.

(1) Cic ¢, ng trinh do Trung Qu,, ¢ thiA KA (v°i ¢, ng trinh Qi tr™ ng)

Nh° mily phun lun V@h &iGn:

T# ¢, ng trinh n°y ¢3n ch, ng thdm cho ciic h#ng mUs: BOch™a nguy=n lica
v® s@ ph[n, r’nh Q'ing, ng kt thuft. 4 Aspu t™ -3m Qi -4m so vB m¥ (Bt thi=n
nhi=n t#A chE 4A sw n"Ec ngdm 1° -1m. Ngh¥ I° ¢, ng trtnh ngum trong n” Ec
ngdm 2 \n 3m.

Gi® phiip ch, ng tham cUa nh® mily phun Iun Vah QG

- Th°nh bObing b=t, ng ¢, t thap d°y 300mm

- LEp triit v° axi m@hg 1:3 ciit v°ng d°y 15mm.

- LEp ch, ng thdm: 518p nh, any ng, 3 |Bp gidy d3u.

- LBp v° atriit b® vosd®y 20mm.

- T"i ng b® vodEp ch, ng thdm bing g#ch chyd®y 110mm.

- LEp triit b® vod Bp g#ch xpy v’ axi m@hg ciit v°eng d°y 15mm

Nh, adOng I° bi tum's, 4, gidy dSu l° rub~r, -+.
Clhg t# nh® miy phun lun n°y cfin dOng cau t#o thay QA chG .

Gi® phiip ch, ng tham cho nh® mily phun Ipn Vah QGn thay QA
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* Ngo°i cng I° g#ch xpy d°y 220 mm

* LBp triit v° axi m@hg 1:3d°y 15 mm

* BalEp gidy ddu diin bing 51Ep nh, any ng

* LEp trit 20 mm v° axi mdhg ciit 1:3

* LEp t"i ng b=t, ng b® vozhung o chifu d°y 150 mm.

Nh° mily dok8/3 H® nAl

T# nh° mily n°y o ciic h#ng mlt sau Quy © y=u cSu ch, ng thdm cao:

+ HYm cung b, ng, y=u ciu tuyce Q) i kh,
+ H3m dmmn nhiog Q4 ciic mily nhiog khi v/ n h°nh, s* dthg nhice QA cao.
+ M~ Eng r'nh th, ng h&, th® bU.

Nh’ ng h#ng mle n°y o (Qy ndam T QAspu t™ 0,70 mak Qn 3,205 mak trong
khi n"Ecngdm 1 QAspu 0,50 mak so vB m¥ (bt thi=n nhi=n.

Gi® phiip chung cla ng™ii thiAt kKAI° t"ing 1°m h3m bing b=t, ng ( cho
hSm cung b, ng v° h3m dm nhiad), t”i ng g#ch xpy It b=t, ng cho hoem™ Eng th®
bU, m™Eng th, ng gi> .

Ch, ng tham 1° 5 |Ep gidy d3u rub=r, + diin b#ng nh, am ng. N> i chung sau
khi thi ¢, ngvm b/s, ¢, thom. Mét rét nhiAuc, ngs ach’a.

Nh° muy luyoa cliin thap, khu gang thap Thuii hquy=n:

Tét o®ciic ¢, ng tronh d”B m¥ (8t nh™ m» ng Ifi, m™ Eng r"nh, bOngdm Qfu dOng
t"[ ng b=t, ng, trit phUngo°i bing v° ach, ng thom.

V° a ch, ng tham dQng chét phfing n”Ec ( CPN) trAn vB xi m@hg Po> ¢ I@hg
th, ng th™ i ng r%.phUngo°i kAt cau.

Chét phfing n” Ec dOnhg nhiAu nhat QAu chA t# chE bing ciic hy a chét g%m
sunphiit Qkag, bicr, mat Kali, sunphat s=¢, sunphiit nh, m, thUy tinh n” Ec.

MAt s, chE chét phfing n™ Ec dOng sunphat Natri. TrAn Aluminat Natri vB xi
m@hg super |°m v° a phfing n"Ec. T" logpha trAn phUthuAc ip |, cn"Ec té nB s
dUng.

Ngo°’i ramAt s, chEs’ dlhg b=t, ng phfing n"Ec © trAn xi m@hg Puz, lan
vB phUgial°® Colophan Natri.

ChOth-eh chung: Nh® ng clich chAt#o ciic IEp ng@h n"Ec, “unh™ 1 ¢ Q0n cla
nh’ ng gi® phiip n°y sj n=u chung | phdh d"B.

N> i chung ciic gi® phiip cUa Trung qu,c s dlhg cho clic ¢, ng trnh T n"Ec
ta clhg theo ciic gi® phiip th, ng dlhg clUathAgiE trong cOng thii k.
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MAt s, ¢, ng trdnh ch, ng thdm theo thiAt KALi=n x, :

Nh° muy supe ph, t phit Lum Thao:

Ciic kAt cou d”B m¥ (bt ¢3n ch, ng thom o chét 1”1 ng cao : Kho supe, kho Apatit,
kho pyrit, x™ T ng cE kh~ phfing th—-nghiom trung tpm.

Th, ¢ tAthOsau khi ho®n th°nh ¢, ng trinh nh” ng h#ng mlt n°y b/ tham li=n
tle. Ciic kho qu¥ng, thdm n” Ec 1°m [n qu¥ng, guy biAn chét qu¥ng, 1°m 1" ng ph—
cho s& xuét. Kho th°nh ph[Tin super b/ ngum trong n™ Ec [°m gi®n chét 1”1 ng h°ng
h» a. Nh® cE kh—v° th—nghioen trung tum, do [Mn n=n hoeth, ng Qoa miit ra ngo°i,
guy tai n#n. M~ cn” Ec ngdm -1,5 maéd™ B m¥ (bt trong khi nAn ¢, ng trinh Q4 spu
-3,5mab NAn Qi co® t#o I# |1° (bt saenoa. T~ i ng b=t, ng th™ i ng miic 200.

S dYthiAt KAkh, ng © gi® phip ch, ng thom Q¥ bickvOkhi cung cap s, lica

thUy v@h chyrt m ¢ n”"Ec ngdm An Qnh t™ -3,4 maé O\n -3,85 makso vB m¥ Ot
thi=n nhi=n.

Th, ¢ tAthOm™ ¢ n” Ec ngdm dao Qdng, mGa kh, hg 1° -3.4 mak MGam™a
m™cn”Ec ngdm giU5 thing T m™c-1,5 mak

Khu h- ct/ptr i ng a4 h- ¢ Biich khoa H°nAi:

Tr#m bEm n"Ec th®, t™1 ng r"nh clp trm bian p s, 1, bOd3u clic tr#m bin
Up s, 2 con ch,ng thdm. M~c n" Ec ngdm -0,5 mak so VB m¥ (bt thi=n nhi=n.KA
cdu ch, ng tham: t”i ng bat, ng miic 200. triit v° a xi m@g d°y 20 mm. Ch, ng thm
bng ciich diin 3 |Ep gidy d3u tr=n nh, an ng.

Nh® miy Qoe U, ng b—:

Tr#m bEm n” Ec m¥n, tr#m bEm n"Ec ng- t, m™ Eng ciip, m™Eng th@ n"Ec I°
nh’ ng h#ng mUt y=u c3u ch, ng thom.

KA cdu ch, ng tham I° t1 ng b=t, ng ho¥c t” i ng g#ch. Trit v° a xi m@dhg ciit
d°y 20 mm. Triit phUIEp v’ a mitt t+ (it phan nguAi. LEp v° a miit t+ it phan nguAi
d’y t" 15~20 mm. Hica qu®ch, ng tham t, .

KAt qu®clh U, ng b=

& Ach® An Qhh: 120°Ckh, ngb/ rE v° a.
& Ach® mii d, c: 70-80 °C trong 7 gil kh, ng b/ ch® khi QAd, ci=45°.
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aA thdm qua mmu 70,7 mm Ifp ph™Eng, th" 70 gil d"B Up |, c thom 1
atmostphe thom qua 10 cm3.

Nh° ng ¢, ng tronh 1°m trong thi i k. chiAn tranh phii ho#A miAn BZ:

Veo thii k. n°y © hai lo# d#ng: kho dOhg hang Qdng thi=n nhi=n v° h3m
phfing kh, ng cho clic cE quan quan tr- ng.

Hang Qdng t, nhi=n kh, ng & gi® phiip ch, ng thdm Q& bicem°® chy dCng
b#, tdm m°ng mfing PVC (che n™Ec. Vice th, ng giv, thoiit [n kh, ng © QAu
kioa cE kh—vonh’ng | do n@hg 1”1 ng phiit Qdng clhg nh™ t-nh b& mf't v° t-nh
t#m thii cUakho ch™a.

HS>m phfing kh, ng cho ciic cE quan quan tr- ng ph3n IEn dhg kA cdu b=
t, ng c,t thap, chifu d°y t"ing 300-400 mm, b= t, ng miic 300, dOhg xi m@hg
Poocl@hg miic 400 liAu 1”1 ng 350 kg/m3 b=t, ng tri I=n. & ly hSm 04 spu -8 ~ -10
mat N”Ec ngdm 1 H° nAi I° -0,5 magv°® H® phfing clhg t" Eng t, . LEp ngdh n” Ec
ch-ah 1° IBp b=t, ng n°y. MAt s, h3m th=m mAt |Bp nh, an ng quaéngo®i t”i ng b=
t, ng. 4 Oth=m chex chen, thiAt kA cfin y=u cSu dOhg (bt sak noa ch¥ quanh t™i ng
h>m b=n ngo°i & chiAu d°y 300 mm.

L,i xu,ng hdm I° mAt ,ng b=t, ng c,t thap tiAt dioa vu, ng ho¥c ch’ nh/t
n,i vB hdm.

B& thun hdm ch, ng thdm t, t theo ph™ Eng phiip nvi tr=n nh”ng n”Ec vim
v°0 ¢, ng trdnh theo clic khe n™ t gi® athang xu, ng v° hm.

T nh’ng ndn 1967, chhg t, i O Q nhiAu ¢, ng trnh, tham gia gi® phiip v°
quan siit kAt qu®ch, ng thdm cho ciic ¢, ng trinh ngdm clh n"Ec ta. 4¥c bice t
1968 (M 1970 chdng t, i Qi ¢ tham gia ciic ¢, ng trinh hYm t#A H° nAi nh™ Nh°
khiich Ch-nh phU hdm boeh vica Vick x, , hdm cE quan Biio Nhun dun, t4 H®
phfing , clic h)m K1, K2, K3, K5. Phdn n=u tinh hdnh ch,, ng thém cho clic ¢, ng trdnh
ngdm 1 n"Ectach(ngt, i chich- nl, anh’ ng gi® phiip Q% tr” ng ti=u biCu.

Tr=n thAgiB vice ch, ng thdm Q' quan siit thdy 'l cth, chica nh'ng ¢, ng
tronh xpy d, ngt™ nh’ ng n@n 5000 tr” Ec C, ng nguy=n.

I On QA nh’ng ¢, ng trinh cA m thdy nh"ng m°ng ngdh N"Ec o s* dlhg
m°ng ng@h n"Ec vB v/t lica ° {t phan thi=n nhi=n hay nvi ciich khiic Q, © s
dlhg chét ki n"Ec o d3u thi=n nhi=n phatrAn 1°m v° atrong xpy d, ng ¢, ng trinh .

Ciic (Ofn (i | Masopotamie, Babylon, Assyrie clhg th™ i ng dOng ch, ng thdm
bing v° atrAn dSu th@& mAc.
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C, ng trtnh cA Trung qu,c nh™ C, cung, T hip vioa dOhg v°al°m m°ng
ng@h ch, ng thdm. G#ch xpy, g#ch 1t clhg nh™ v a Qu trAn d3u tr[i 1°m chét kt
n” Ec, ngdh kh, ng cho n” Ec chui qualE thdm vfia ¢, ng trinh.

Tr[0 1° loA cpy ¢, ng nghioe m°® ddu ap t* qu®tr[i o giu t/ kinh tA cao,
hioa nay (' | ¢ khuyAn kh-eh troag T n™ Ec ta (0Idy d3U xuét kh[T.

Ng°y nay, sau khi ¢, ng nghiop khai thiic d3u mfl phtit triQh, ¢, ng nghiop hy a
d>u thflam™n vice chAt#o rachét kt n” Ec d#ng bitum, vice ch, ng thdm phAbian I°
gidy du din bing nh, a bitum n> ng.

T# ciic n™ Ec phitt tridh, o nhifu nh® mily chAt#o gidy ddu. Vice ch™ng cét
dSu mfl s& xuét h°ng nghdn tén bitum mAt n@n.

Vice s* dlhg gidy d3u diin bing nh, a > ng thi ¢, ng khii ph™c t#p t# hioa
tr” i ng, ngo°i ra cfin QDI# khii nhiAu nh™i ¢ Q8n. Gidy dSu b/ mUh theo thi i gian.
Gidy d3u b/ ¢ ng gny khi nhice QA xu, ng d”B 0°C. Gidy du b/ ch® khi nhick CA
l=n tr=n 50°C. Quii trdnh s* dlhg gidy ddu clhg I° quii trinh tm tfii khec phlk
nh’ng nh™1 ¢ Q0n n=u tr=n. Nh™ng vice s* dlhg gidy d3u vim phA bisn vOm°ng
ngdh lo# n°y khii Ca d#ng. Do o QA (Pn h%ocao n=n khex phlt Q' ¢ nhifu khe
n"t do khuyA t[ t cUa thiA kAcdu t#o clhg nh™ thi ¢, ng phdh x” Eng ¢, t gy n=n.

T# ML, Li=n x, , Tiop, "¢, ng” i i taQ khec phlt s, ph™c t#p clathi ¢, ng
gidy ddu bing s’ dUhg miitt-t atphan nguAi.

Vioe chA t#o miitt+ atphan nguAi (En gi® hEn so vB nh,amyng, s dlhg an
to°n, cat gi°® 'l ¢ trong mAt thii gian v° nhat 1° chét I 1 ng ch, ng thdm kh, ng thua
kaen gidy du din nh, an» ng.

Miitt+ atphan nguAi s* dlhg nhiu T clic tunen qua nQ, ciic giang mfl, clic
¢, ng trdnh ¢, ng nghioce.

Tuy thA gidy dSu ve nh,amng vim Qics dlhg rét rAng r'i vongo®i kh®
ndhg ch, ng tham, gidy dSu v° nh, am ng khii bAn v’ ng trong m, i tri ng ch/u ax+
n=n, trong nh’ ng ¢, ng trihh ¢, ng nghiop & s dlhg ax+, n”Ec th® nhiCh ax-
¢°ng hay dOng gi® phiip ch, ng thom bang gidy du diin nh, am ng.

Ciic t°i lioa dmn trong th™ mUk cfin cho thdy I n™Ec ngo®i cfin's dlhg ch, ng

thdm cho bOn™ Ec bing b=t, ng th™ing v° v ath™ing clhg nh™ b=t, ngv° v'ao
phUgia h> achét.
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Li=n x, o giB thioa mAt s, phUgianh™ Clorua s«¢, Nitrat canxi v° ciic hy a
chat khic trong vice phath=m v°o v’ a ho¥c b=t, ng.

Vice s’ dlhg phUgiah» acho v°o v°akh, ng o van QAqu& ng# |En trong
s’ dlhg ¢, ng trinh Ipu d°i. Nh™ng vice cho phUgia hya o ho# t-nh cao th™ing
drm Q\n quy trdnh thao tiic ¢, ng nghogph® thay OA. Thi i gian thi ¢, ng b=t, ng ph®
nhanh |=n m° thi ¢, ng b=t, ng © biA bao c, ng (b#n ph® th, ¢ hioa. Ngo°i ra cfin
tiic h# v° @h mfin cla hy a chét cll phU gia vB c,t thep trong b=t, ng thoch™a
nghi=n ¢ u Q' | ¢ thdu Qio. Thi'i gian tiic h# o khi nhanh, & khi chf mr'i. Tiic h#
thOhioa rakhi c, ng trinh Q x| p QA Theo blio B=t, ng v° b=t, ngc,tthap Li=n x, ,
QO o nh’ngkeo b=t, ngc,tthap IEn Ot gy v° thap Ot do b/ phUgia @h mfin.

NhiAu ¢, ng tronh ngdm T Philadenphia (ML) Q' dChg m°ng ch, ng thom |I°
(bt sab.

T>m I#, trong n"Ec cthg nh™ ngo®i n"Ec, IEp ch, ng thdm th/t Ca d#ng.
Ch- n lo# n°o cho phOhi p cSh & cE sl . Ch- n r¥%othiAt kAra sao, ¢, ng nghoenh™
thAn°o QDC# y=u c3u.
4.3 Gidi phdp chong thim:
4.3.1 Giai phap chung:

Quii trinh nghi=n ¢ u tAng kat, tuyGh ch- n, Qi chiau vB 1" lufn, chOng t, i
thu Q' I ¢ b@&g phun lo# logic nh™ sau:

Tdm nguy=n nhun gy thém Bioa phip s 1" khe phlk
cho clic d#ng ¢, ng trinh ng@dh ch¥n n"Ecv°o ¢, ng trinh
Mao drmn Khe kj Khec phlt nguy=n nhpn gy ra
khekj.
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Tupntheoquy |Do kh® sit sai | L°m clic d#ng m°ng ng@h:
luftthomcla |m=n o gi® phip
Darcy sal. *M°ng ngdh ¢ ng

Do cau t#o kim| * M°ngng@dh mAm
tr kh, ng ch-nh

xic. (ME gi® phip Qfu xem xat clic m¥:
V[tlica's dlhg

Do dOng v/t lice LiAu1"ing

ngdh n"Ec o twh Thao tiic ¢, ng nghop

co ng t.

DonAi |, c.

Do thi ¢,ng © s,
c, timuc,c

Do s dlhg kh, ng
theo quy trdnh gn
g’ Ong.

Do clc nguy=n
nhpn Khic.

4.3.2 Nguyén nhan tham :
N~ Ec v°o ¢, ng trinh theo hai ciich: mao dm v° qua khe k.
1.Mao dmn:

G#ch, v' a, b=t,ng Qu © IEmao dm. S, "1 ng IE mao dm ¢°ng nhiAu nAu
QA chee Q% c°ng bae LEmao Om o Qi ng k-nh biu kian ¢°ng nhfl tho chifu cao
mao dm ¢°ng IEn. &~ i ng k-nh cla IE mao dm t” Eng quan tuyAn t-nh vB hoes,
tham. &~ ng k-nh n°y trong th, c tArét nhfl.

ChuyGh Qdng tham 1° chuyGh QAng them cUla chét Ifing trong |E mao dm v°
khekj T m,itr"ingx,p.

a/nh lult th, c nghiom & acxy Q& cE sl cho|” Iuf n thom:

V =kJ (1)
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trongQ: V I"ut, cthom
k hoes, tham
J  QAd,cthlyl,c
dH
J= (2)
d
dQ dQ
V= = (3)
do d (oreng + Ocx)

Theo kAt qu®th, ¢ nghiom Q , chét Iflng thdm coi nh™ mAt chét Ifing Q& bice
clam, i tr"ingli=n tUc © nh° ng Q& t-nh:

e chdt Ifing Q& bick 1° d#ng risng cla m, i tr"ing li=n tlc chét Ifing I t"Tng,
chuyG (dng xuy=n qua khe rEng v° c®c,t ren cla m,i tr'ing x,p coi nh”

kh, ngo c,tren.

e chdt Ifing Q chvu s ¢ @ khi chuyGh Qdng, s ¢ c® n°y tnh nh™ mAt |, c kh, i,
do QO kh, ngo ~ng sudt tiAp.

e chdt Ifing Q khi chuyG Qdng tupn theo &/nh Iuft & acxy, coi chuyGh Qing thdm
1° chuyGh Qdng thAVE V = grade , ¢ = -kH.

e chét Iflng O bicen°y o p nh™ chét Ifing th, c. p I° m't QAcUa chét Ifing.

BiCu (%ol 1° t Eng quan
gi° ahass, thdm v° chiAu
cao mao dm.

BiQu (ool

h, mat
40
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Hoes, thom clab=t, ng G t~ 0,00002 (n 0,002 cm/h. NAu t™ 1oeN/X (0™ Ec
. Xi ma@hg) xadp xy0,5 thi ¢, ng (bim ch¥, cdp ph,i t,t, haes, thdm G4 baehEn 0,0005
cm/h.

Theo th, ¢ nghiom, I” I ng n” Ec tham qua b=t, ng:

hn

Q=K Ft 4)

L

Q -I"ingn E(cm’)

Ko - hos, thm clab=t, ng (cm/h)

F  -dioatehtisp xG vE n” Ec (cm?)
t - thi i gian tiAp xG vB n™ Ec (gil )
L -chifud’y IEp b=t, ng (cm)

h, -Upl, cn”Ectiic dlhg (cm)

VE tiAt dioa 1m? trong 24 gil QA v° nhice QA binh th™ i ng, thoilt gi> t,
nhi=n, bAc hE&i ('l ¢ 500 cm® n” Ec. Mu, n b& (Bn cho ¢, ng trinh s dUhg tioe nghi
theo QAu kioa QA [Mn 60 c/c, nhick QA 25°C, th, ng gi> t, nhi=n t,t, ¢, ng trinh ©
t" ng b=t, ng d°y 40cm, p |, ¢ " Ec 8m thOb=t, ng ph® (Bn b@& © hoss, thom |°
0,00001 cm/h.

C thOch n t"Eng quan gi° achifu d°y ¢, ng trinh v° Up Ilc n” Ec theh hi p
theo QAu kioa hess, thomt,i Cacllab=t, ng:

L
Ko max = 0,002 —— (5)
hn
L
th"i ng ch- n—— = 0,01 Q%1 0,1 thoK,max = 0,00002 (An 0,0002.
hn

Tacfin chO” © m,i quan hos®h h™Tng On QA tham 1° QA nhE clh n™ Ec.
Th°nh ph3n by a clla n™ Ec quyAt @nh QAnhE& cla n” Ec. A AnhE c°ng IEn thO chét
Ifing c°ng kh> ch®.

5V,

T =Pk=p (6)

8Xk
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u 1° hoss, nh& phUthuAc nhick QA kh, ng phUthuAc t, ¢ QAbiAn hinh.

T# nB tirp x& gi* a chét Ifing nhE v° th°nh ren, th—nghioem ch™ng minh
chét Iflng bim ch¥ v°o th°nh ren, t™ ¢V = 0. aiAu n°y khilc vB chét Ifing 1" t™T ng.
S, chuyGh d/ch chét Iflng v trong m, i tr"i ng mao dm kh, ng b”o hfia Q' ¢ n=u
trong @nh luft Washburn :

r.y

. cos9

<
I

4.dn
Trong Q : r - biin k-nh [Emao dm

v- S ¢ cihg m¥ ngo’i

9-gctirpxCe

d- chiAu spu xpm nhf p

) n- CAnh& cla d’ch thO o

Hoes, tham k, quatiA dioa A, cho qual™ I ng chét Iflng Q , chet Iflng oy © CAnhE
n v° d” B gradient ip |, ¢ dP/dZ r°ng bulc VB nhau qua Qhh Iuft Darcy, Qnh Iult

n°y o thOQ | ctrinh b°y I# theo d#ng sau Quy :

A dP

n dZ
T-nh phc t#p clh's, d’ch chuyGh chét Ifing qua v/t lica rEng [°m cho nv kh, ng

tupn thUmAt ciich CEn gi® Qnh luft Darcy. Th, cras, d/ch chuyGh chét Ifing qua
v/t thOrEng 'l ¢ coi I° mAt hioa t™1 ng khuyAch tiin theo @nh lu] t Fick:

dC
j =-D.
dL
Trong Q j - dfing o/ch chuyn

dC/ dL -gradient n%ag QA

D - hass, khuyAch tin

T nh'ng ” t"ing v an=u tr=n, Ii ¢,t cla chét I"I ng b=t, ng theo quan
Q0n ¢ ing QA, t-nh ch, ng thdm, v° nh° ng t-ah chdt ~u vick khiic rét phU thuAc
veot” lom™ Ec/xim@hg.

C°ng gi®n Qlc n"E o thOgi®n Qic trong b=t, ng chét 1”1 ng c°ng
t@hg.Gi®n Qi c 1”1 ng n"Ec trong b=t, ng, m- i chyti=u chét 1”1 ng QAu t@hg, trong
Q o tnh chét ch, ng thdm. ChO™: gi®n n”Ec nh™ ng vim ph® (Bn b® t-nh ¢, ng
tiic cla b=t, ng.
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2. Khekj, n"t n;;

C, ng trinh ng@h ciich vAkA cdu o thObing b=t, ng, & thObng g#ch clhg
Qu o kh®n@hg xuét hica vAt n't, o thOdo mAt nguy=n nhpn, o thOdo nhiAu
nguy=n nhun tiic QAng Gag thi i.

e VA Nt x®& rado b=t, ng b’ co ng t khi kh, ng tupn thUchA QA (m v° I1Ep QA b=
t, ng trong ¢, ng nghoethi ¢, ng b=t, ng. Lo#A vAt n"t n°y cfin do trinh t, thi ¢, ng
b=~t, ng khe thi ¢, ng b, tr—kh, ng hip1”. 4" dOhg n"Ec trAn b=t, ng m° ta
biAt I"1ng n"Ec n°y nhiAu hEn 1”1 ng n” Ec ¢3h cho thUy hy a xi m@hg rét nhiAu
n=n chuyoa co ng>t |° QAu chet chen x@ ra. & gi® phiip ¢, ng nghod,, t Oh#n
chAs, sinhravA n"tcong t|° nhiosmvUclang i kk s™.

e VAN tdos, tflanhiceQAclhkh,ib=t, ngkhi QAb=t, ngkh,i |En. Th™ing vA
n tloA n°y o d#ng chun chim. Cyn thiAt chiakh, i b=t, ng th°nh nh® ng kh, i ©
thOt-ch ph® chdhg M nhick sinh ra QW tfla v°o kh, ng kh—clhg nh™ dOng ciic
bica phiip h# nhicenh™ dOhg n™ Ec I#nh trAn b=t, ng, qu# gi> thAi v°o b=t, ng,
h#nhicem, i tr" [ ng ch"ab=t, ng ...

e VA n"t do quii trnh chvu t® cla b=t, ng sinh ra. Ch(ng ta Qlu biAt b=t, ng ¢, t
thap |° kAt cou (Pn h%o. Nh™ vy o t® tr- ng tiic Qdng thOo bian d#ng. Khi bisn
d#ng quii giE h#n n°o Q thota quan siit thdy 'l ¢ vAt n"t. Nh* ng bOch™a v°
¢, ng trinh ngdm cSh ch, ng tham khi t=nh theo trng thiii giE h#n cin kiln tra
th=m QAu kioa kh, ng cho hénh th°nh khe n"t. G thOdo ch™a © kinh nghiom
m° cau t7o kAt cou kh, ng b® (Bn s, ngdh ng” a nh” ng khe n"t ngo°®i “ mu, n
ng ii thiA kA aiAu m° nh*ng ngii thiat kA kAt cou b=t, ng c,t thap ch™a o
kinh nghioen o thOx® ral° s, phun b, ciic thanh ¢, t thap Qi ng k-nh quii
IEn v° b, tr—kho®g ciich gi® a ciic thanh quii xa clhg o thOgpy vAt n™t lo# n°y.

e VA n"t do hioa t"Ing ICh kh, ng QAu. NhiAu khi do mu, n t/n dthg mAt m¥
t"'ingo s=n1°mka cdu d 1Ep ch, ng thdm, quii trinh s* dUhg clic bAphl n tiAp
xC vE (¥t |En khiic nhau phiit sinh vA n"t.

Nh™ thA © thOIGh sinh n"tdo nfn (Bt © t-nhchét chvut®kh, ng  (kag Qlu,
nh”ng o thOdo t® tr- ng tiic QAng kh, ng Mgag QBu xu, ng nAn.
Clhg o thOdo kAt cau khii d°i O4 tr=n nh° ng phay (bt khiic nhau sinh hica

t"1 ng 1O kh, ng QBu xaekAt cdu bing nh” ng vAE n™t.

Clc hdm phfing kh, ng © kAt cou hdm ch-nh rot n¥ng, tr=n hdm ch-nh |4 ©
clic 1IBp O, Qi hAc cao, d°y (o I=n trong khi ciinh c3u thang cla hm Q' nh-,
mflng, |14 kh, ng o ciic IEp Qan¥ng. Nh™ v[y kh, i h3m ch-nh b/ I&h nhiAu hEn ciic
clinh c3u thang |°m xaechEn, i gi° @ hm ch-nh v° cSu thang.
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e NAu trong ¢, ng trdnh ngum ph® mec nh” ng ,, ng xuy=n qua m® kh, ng x" 1" t,t
nh’ ng khe kj quanh ,ng, n""Ec sj v°o trong ¢, ng trinh theo khe ki quanh ciic

,hgn’y.

e Trong quu trinh phn xpy QO 1°m xong, b°n giao m¥ bing cho phdn <p (4 thiAt
b/, ng i i l<p Q4 thiAt b/ kh, ng chO” b& qu@ ¢, ng trinh ch, ng thdm, [°m sinh
nh’ ng khekj cho n” Ec thdm v°o ¢, ng trénh.

e Trong QAu kioa n"Ec ta hioa nay ,nhiAu c, ng trtnh Iun ¢/ n nhau 1°m sau khi
¢, ng trinh tr" Ec Q' ¢ch, ng thdm m° Q ng ¢ ¢ kiQu guy xung |, ¢ IEn, rung Qing
@&h h™1ng chung quanh khii xa I°m n"t ng, ¢, ng trdnh ngdm Q © ( Nh° chiAu
b ng Khdh qu°ng CFl v° vice thi ¢, ng trUsl HAi (ag Nhpn dpn th°nh ph, H°
nA).

4.3.3 Cichs' I” - phunlo# gi® phip ¢, ng nghoechAt#o

Ch, ng thdm cho ¢, ng trtnh ngdm n=n 'l ¢ xem xaé d" B con met tAng thO
ciic van At kKhuu kh® siit, thiAt kA chAt#o, thi ¢, ng v° c®vice s dL‘hg c, ng
trnhn’ a.

(1). Kh® st :

S, cung cdp s, lica thUy vdh ph® (Bn b® s, ch-nh xiic. M~ ¢ n” Ec ngdm
mQakh, . M~ ¢ n"Ec ngdm mQam~a. Th°nh phdn hy ah- ¢ cla n™ Ec ngdm. Céu t#o
Qachét ¢, ng trinh. HAt s ¢ chO” Q' s, kh, ng Giag Qu clla nfn (ot. Cilic phay,
clicvA Qtg'y, Vehs tfoth°nhnni khuv, c 4 my ng.

C, ng trinh Supe-ph, t phiit Lum thao 1° QG hinh cll's, cung cdp s, lica
thUy vidh ¢, ng trinh kh, ng ch-nh xiic dm Q\n gi® phiip ch, ng thm kh, ng ng.

(2). ThiAt KA

* Cou t#o kisn trCx : Vice |, a ch- n gi® phiip I°m t~ tAng quiit Qn chi tiA. Ch- n
gi® phiip chung r%.mB ch- n chi tiA.

Nh° ng van QAvAtAng thOo :

Gi® phiip chung VAV tr—|Ep ch, ng thom

Ch, ng them mAm hay ¢ ng

Cic khe co d'n v° khe nhicke

Phun (b#n, phpn khu ch, ng n™t do kho®&g clich v° clic chifu kAt cu quii
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Chi tiAt cou t#o chOQ":

L, ach: nciic IBp ngdh n"Ec

Céu t#o ch,ng Ot gy clk bA

Céu t#o ch,ng x, , tr 1 t guy gop r%.CI t IEp ch, ng tham.

LEp b& voam®ng ch, ng thdm

Ciic gi® phiip cau t#o khe |On, khe nhice

L chen Q' | ng tham

Cou t7o v° chen nhat chung quanh ,, ng xuy=n qua c, ng trinh.

B@& b m tet n°y chyn=u mAt s, tr"i ng hi p cdu t#o kian trCc hay g% ph® s’
1"

e LEp ch, ng thom c®ng gi®& C(En vAhtnhh diing c°ng t, t.

(3). Thi ¢, ng:

Ciic gi® phiip thi ¢, ng ph® th, ¢ hica hg quy trinh thao tiic, b& (®n chot
1”1 ng trong t” ng khyu ¢, ng tiic. C3h © ciin bA Ok triich theo dii chat 171 ng v°
h™ Eng dmn thi ¢, ng ch, ng them t (Bu ¢, ng trtnh. CUthOmAt gi® phiip thi ¢, ng QA
cpl phnd B.

(4). S dlhg ¢, ng trinh:

C, ng trnh c3n lu, nlu, n Q'1 ¢ b® tr¢, duy tu theo hg h#n k_. MB khi ©
bian Qdng nh™ cSh (Lt Q o, thay QA nhicen vU chét t® clhg nh™ © ciic tiic nhun
l°m suy gi®n chét 1”1 ng khilc cSh o ~ kisn clanh’ngng”ii o chuy=nm, n. 4t
Qo b ab’i clhg I° nguy=n nhpn quan tr- ng guy Nt ng, ¢, ng trinh, phii ho#i 1Bp
ch, ng thom.

(5). Gi® php:

(1) Phun lo#: VA" Eng chung chiara

* HZ m ¢ n"Ec ngdm, lo# tr” ngudm n Ec v°o
¢, ng trdnh.

* T#o |Bp m°ng ng@ kh, ng cho n"Ec thdm v°o
¢, ng trdnh.
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VAs' dlhg IEp m°ng ngdh chiara

* M°ng ngdh ¢ ng, dOng cho kAt cdu th°nh kh,i ©
QA (On h%o thdp, bisn d#ng coi nh™ kh,ng © hay
kh, ng (ing kO

* M°ng ng@ mAm, kAt cou d°i rAng hEn lo# ¢ ng
o biAn dfng nh™ng kh, ngv™it quiigiB h#n 1°m ('t
m°ng ng@h.

(2) Gi® phijp v° ¢, ng nghce

e HZm cn"Ecngdm:

T# nh’ng nB © m™ ¢ n” Ec ngdm I=n xu, ng theo mQGa trong nd@n, ¢, ng trdnh
kh, ng th™ i ng xuy=n ngum trong n” Ec n=n dOhg gi® philp h# m” ¢ n” Ec ngdm.

T+#o r'nh thu n"Ec spu hEn Qly ¢, ng trénh. Trong r"nh n°y 4 clic lo# v/t
lice thoiit ™ Ec nhanh nh™ ciit to h#, (i r@n, (i 4x6. & ly ming Q4 , ng dm bing
b=t,ng » Qing k-h trong clh , ng kho®g $30. Th°nh ,ng o |E On” Ec b=n
ngo’i © thOch® dCE°ng v°o trong , ng. Hoa"nh n°y dm tE mA tr#m bEm ho¥c
nAu Qa hinh cho phap vOQly r nh cao hEn m™ ¢ tr=n cll s, ng, ngfii, m™ Eng thocho
thiio n” Ec ra s, ng ngfii ho¥c m™ Eng, miing.

H# m™ ¢ n" Ec ngdm |° bioa phiip chU Qdng. Nh"ng y=u cSu s” dlhg I d°i
chyn=n dOng khi thii gian bEm n"Ec 1 tr#m bEm kh, ng nhiAu quii. Gi® phiip n°y
chyth-eh dUhg khi xpy d, ng ¢, ng trinh T trung du, tr=n QA cao t"Eng Qi khii IEn so
vB khu v, ¢ xung quanh. N” Ec ngdm chyt#m thi i trong thi i k_ m™anhiAu.

Vice s' dlhg m™ Eng miing ph® th™ i ng xuy=n ch@n s ¢, kh, ng cho (bt nvn
10p khe kj, ngdh c@ vicerG n" Ec.

e Ch, ng thom b+ng m°ng ng&h:

M°ng ngdh ¢ ng:

M°ng ngdh ¢ ng I° m°ng ngdh kh, ng Q1c o bisn d#ng, khi 1Ch thoIth
(iag QA to°n kAt cou. Kh, ng cho phap o u, n.
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M°ng ngdh ¢ ng © nhiAu |o#A:

* G#ch nung gi° xuy bing v a ki n”Ec. Ph™Eng phiip n°y dOhg khi m™c
ch,ng thdm kh, ng cao. | n"Eca c © ciich I°m I° 19y g#ch nung I°m t° (Bt sat
ngm v°o bitum 1°m c,t lioa cho i ng XWy ch,ng thom. aem bitum ndu \n
180°C (n 200°C, nhéhg g#ch veo (n khi bitum thdm spu v°o trong g#ch 10 (in
20mm v+ hAt IET bAm¥ g#ch 1°m cho bAm¥ vi=n g#ch © m°u (en (ag Qhu.
vV a Mxpy o th°nh phdn 1°: Bitum, xi m@hg, ciit. TrAn xi m@dhg vB ciit cho Qu.
4 un bitum An nhice QA 180°C - 200°C. DCnhg bitum Cang s, i n°y trAn vB hEn hi p
xi m@hg ciit QO trAn QBu r%o (em thi ¢, ng ngay. Nhice QA y=u c3u khi thi ¢, ng cfin
C# tr=n 150°C. T4 mAt s, n"Ec, thay cho bitum ng™ii ta dCnhg patrolatum. Gili
th°nh clh patrolatum rg, hEn bitum 15 I3n. G#ch v° v a kt n”Ec ng@h kh, ng cho
n” Ec thdm v°o ¢, ng trinh.

Theo ciic t°i lica cUa Trung qu, ¢ thothay cho bitum trong ciic ¢, ng trinh cla
Chpu Nu, Trung qu, ¢ dOhg d3u tr[li 1°m chét kt n™ Ec cho ciic |Ep ngdh n”™ Ec. N@n
1957, bilo ch—Trung qu,c giE thioa vice ch,ng n"Ec cho cung v@dh hy a Thii
nguy=n, tihh sEn Q ng dOng lo# v° a xanh 1°m chét kt n"Ec. V°axanh 1° hEn hip
g%mn bAt mAt lo#i Qi ch™a du n#m tr=n ciic qu¥ng than (Cli schiste ?). Clhg t°i lice
n> i vAvice ch, ng thdm cho cung v@h h» a Thiii nguy=n n°y giE thica I C, Cung v°
mii T~ Hi p Vioa cla Trung Qu, ¢ clhg dOng lo# v° axanh (ch, ng tham.

DOnhg chét kt n"Ec Ongdh n"Ec 1° vice th™ing I°m. Nh"ng s* dlhg th®&
mAc clhg cSh xem xak O\n t-nh bAn Ipu theo thi i gian. Bitum ho¥c patrolatum t#o
th°nh m°ng khii bAh nh™ ng d3u th@& mAc o thOdCEI°ng khuyAch tin n mAt 1IGe
n°o Q kh, ng Wm/t QAngdh n" Ec thOvice s” dlhg ¢, ng trinh sj ra sao.

NAu s* dlhg v°a xanh m° th, ¢ G4 ciic kA qu®nh™ t°i lioca Trung qu, ¢ thO
QivE n"Ectac c®mAt ving than rAng IEn T Qu@g ninh, H® duong m°® (8t tr=n
mfl ph® b ¢ bfl Q' sj 1° ngu%a nguy=n lica'v, cChgv, t/n.

* DOng b=t, ngth™ingv° v° ath™i ng:

aAthom n"Ec cla b=t, ng th™i ng v° v" ath™ i ng phUthuAc v°o cdp ph, i, t”
loen” Ec tr=n xi m@hg (N/X), QAu kioa v° ph™Eng phiip chAt#o b=t, ng v° v a.
ChOnhgtan=ns" dlhg ciic th°nh t, u khoa h- ¢ mB v°o vice npng cao chét 1”1 ng b=
t,ng. &> 1° s dlhg ciic chét gi®n n"Ec v° phUgia o silica fume Dgi®n "I ng
n” Ec trong b=t, ng.

DOhg phU gia o silica fume v° ch@ -t chét gi®n n”Ec kh, ng nh*ng 1°m
t@hg ¢ i ng QAb=t, ng I=n nhiAu m° b=t, ng chec Q% hEn, t-nh ch, ng thdm cao h<n
[=n.
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Th—nghioen cho thdy, vB xi m@hg PC40, & 8% SO, +1,6% chét gi®n n” Ec,
nAus dlhg 400 kg xi m@hg cho 1m3 b=t, ng th¢'sau 7 ng°y (& ¢ i ng QAb=t, ng
I° 40Ma, O\n 28 ng°y (¥t 70 MPa, ngh¥a |° b=t, ng miic 700, v° dYnhi=n QArEng
trong b=t, ng gi®& nhiAu, t-nh ch, ng thdm o® thioa rf rok

a0th™ QAthom clab=t, ng © nhiAu ciich. Nh™ng phAbiAn 1° ciich th nhi
mru hénh trlU Khu, n hinh trtU o Q' ng k-nh ban trong khu, n 1° 190mm. Trong
Ifing khu, n  QAc, n nhfl. ChiAu cao cUa khu, n 1° 200mm. Hai (Bu khu, n & m¥
b-eh. & Su khu, nIEn © nep n,i th, ng vE , ng dm Q\n mAt bEm (p |, ¢. & Su kia chy
l«p b-¢ch khi chen bing k-nh. & thODhi Dquan sit. BEm ip |, c n"Ec o thO
dOng lo# bEm thUc, ngth™ingdOng th” (pl,cQing,ngn Ec.

a & b=t, ng v°o ch-nh khu, n n°y. Khi O\ tuAi do ng™ i i thiAt kAph™ Eng n
th" y=u c3u thonaa cho mmnu ra khfli khu, n. B& d” 1 ng theo y=u c3u clh thiA kA
Tr" Ec khi th” ph® (Dcho mmu kh, , kh, ng cfin [Tn m¥. Ldy b°n ch® siit ¢ m#h
hai (U mmu. PhAt quanh khu, n bing parafin mflng r%.ap |4 mmu v°o khu, n. DOng
13 Cben cao su mfing r%ol<p m¥ beh n,i v& bEm ip |, c n”Ec. ChO” QAk-n cla hee
th,ng. BEm Up |, c & bnh ch™a OQAu chinh ip |, c.

Be¢ (Bu th™, bEm cho t@hg Up I=n 0,5 at gi° trong 6 gil . Quan siit kk bng
k-nh 1&p ph-a (U khu, n DT . NAU kh, ng thdy & n” Ec thdm qua |# tdhg th=m
mAt cdp n" aatmotphe n® a. L# quan siit sau khi gi° hng Up trong 6 gii .

Khi m¥ hi cUammu thdy o n” Ec tham qua thOng” ng th-nghiom. Ap |, ¢ IGc
b=t,ng b/ thdm g-i I° m ¢ ch,ng thdm cla b=t, ng. B=t, ng th™i ng, xi m@dhg
Poocl@hg 400, miic b=t, ng 200 thi ¢, ng bm kt. theo hg quy trinh y=u c3u ©
thOG! m™ ¢ 2 atmotphe. K™ hica m™ ¢ ch, ng thom [° B,. Cdp ph,i t,t, t” lcdN/X hi p
I” o thOG# B,. Ngh¥ I° b=t, ng chvu Q' ¢ 4 atmotphe mB thdm. Cfin o thOt#o
Qicb=t ngth ing chvu Qlc Bs nh"ng ph® hAt s ¢ tupn thU quy trinh thao tiic
mAt ciich nghi=m ng¥, ng 1”1 ng cdp ph, i, QA s#ch clla ¢, t lica, b®& d Tng b=
t,ngt,t.

L™i ng xi m@hg Poocl@hg PC 40 d(hg cho b=t, ng th™i ng ch, ng thom ph®
tr=n 300 kg cho mAt matkh, i b=t, ng. T" laeN/X t,i Cal° 0,6 - 0,65. T" laN/X t,t
1° 0,5-0,55. Nh"ng vB t* lo°y, vice (b b=t, ng ph® hAt s ¢ c[Th th/ n vOQuy I°
t 10aN/X clla b=t, ng kh, . Khi dOnhg chét gi®n n” Ec v° phUgia Slica fume, t™ lce
N/X o thOrQ cfin 0,40~0,45

Xi m@hg ch,ng thdm t,t 1° loA xi m@dhg tr"Eng thOt-eh v° loA xi mdhg
kh, ng co ng> t. L™1 ng xi m@hg t, t cho ch, ng thdm I° 330 - 360 kg/m® b=t, ng.
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NhiAu ¢, ng trinh ngdm chOhg t,i Ol c tham giathii k_ ch,ng chian tranh
phii ho# cUa ME T min Bex ch: n 1”1 ng xi m@hg Poocl@g miic 400 cho mAt kh, i
b=t, ng I° 450 kg. Trong khi Q I# b- ¢ th=m IEp ng@h n"Ec mAm diin bing v° a
bitum > ng. Theo ” chChgt, i nh™ v/ y quiith a.

NAu QO thiAt KA VAl b- ¢ I° IEp ng@h n” Ec tho kAt cdu chy n=n thfla m"n t-nh
chvu |, c. Nhiocen vUch, ng thdm giao cho |Ep ngdh n” Ec.

Nhon v°o nh® ng ¢, ng trinh c3n ch, ng thdm Q' s* dthg b=t, ng 1°m |Ep ng@h
n"EcchOnhgt, i © nhln xak

B=t, ng miic 200 thi ¢, ng (bm mily th, ng th i ng, t* loa™ Ec tr=n xi m@hg I°
0,6 nAu t” 1 ng b=t, ng d°y 200mm o thOch, ng thdm |En hEn 2 atmotphe. NhiAu
hSm clh ta O thiAt kA chifu d°y th°nh t”i ng IEn hEn ho¥c bing 300mm. C, ng
trinh 4 khi © m™ ¢ n”Ec ngdm quii 10 maé. Th, ¢ tAcho thdy n” Ec kh, ng thdm qua
Qi c ¢, ng trinh theo kiQu mao dm. Nh° ng ¢, ng trénh b/ thom n” Ec QAu v°o qua
nh’ ng khuyt tft cUa thi ¢, ng b=t, ng nh™ b=t ng b/ rE ho¥c v°o qua khe |n,
quachEn, i gi’ aciic (#n ¢, ng trinh.

a,i vB nhiAu ¢, ng trtnh ngdm ho¥c bOn™ Ec, dGhg ph™ Eng phiip phun thay
cho QAb=t, ng. Phun b=t, ng thO QA ch¥% cll b=t, ng rét cao n=n QAch, ng thdm t, t.

I n"Ecta, ph™ Eng philp phun b=t, ng hay dOng 0s’ ach’ ab=t, ng khi b/ rE
nhiAu. Clhg Q' o thii k, dOng ph™ Eng phiip phun v° a xi m@hg |°m ciic thuyAn xi
m@dhg I"B thap. T n"Ec ngo®i hay dOng ph™ Eng phiip phun b=t, ng Mxuy d, ng
nh’ ng bOn™ Ec.

Ng i taQ 1°m mAt bOn™Ec ch™a n”Ec n» ng 1000m® d#ng trU trfin Q' ng
k-nh 19m, cao 4m nam chdm 2m d” B m¥% (pt. DOng mily phun b=t, ng lo# C320
phun th°nh bOt™ ng IEp 15-20m theo ciic d® chiAu cao 1m quanh chu vi. Phun mAt
|Ep r%otr® I” B thap. Sau Q phun tiAp 100mm 14 tr® |Ep thap n° a. Phun th=m mAt
|Ep 20mm 1°m |Ep b®& vodhap. ME 1Ep phun kh, ng quii 20mm Dtriinh n"t do co
ng t. V[t lica I° ciit s, ng, cdp ph,i I° 1:2,5 (xi m@hg: ciit). L"1 ng n"Ec cho ¢, chy
nh™ lo#A v” akh, .

Sau thi i gian b®& d"1ng, bOQ | ¢ bEm n™ Ec n» ng 60°C tn 80°C (Dth” .

Tuy o nh'ng Q'ing,ng quath°nh bOnh™ hai IEto Q'1ng k-nh IEI° 1,20

mak, ba , ng ¢ 250mm nh™ ng tAn thét n”Ec cho mE mak vu, ng bAm¥ chyl° 2 |+
trong khi quy Qnh Qi ¢ 3 I+ trong bang®y OGsm.
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V° atriit th” I ng cho ¢, ng trknh ngdm Q'l c thi ¢, ng t,t, v:atrAn Qlu, v a QU
d¢éo, khi triit ¢ triit th°nh t” ng 1Bp 3 Q1 4mm Ong@h O | ng thdm ho¥c ch— clhg
kae d°i 0'i ng thom o thOG# hees, thom 1° 0,00001 Q\n 0,0004 mag/ ng®y Osm.

* B=t,ngv°v'ac phUgia
PhUgiacho v°o b=t, ngv°® v’ ac thOnim trong balo#:

e Lo# kit n"Ecnh™ xar=zit, d3U n¥ng, bitum, d3u th& mAc.

e Lo#i © h# m/n Dbt IErEng nh™ bAt v, i, bAt Qi Q |, mit, bAt (i
v, i canxit, bAt th#ch anh, (bt sat..

e Lo#i phUgiat@hg QAni clab=t, ngv° v’ a, vit I-n khe mao drm nh”
duminat natri, clorua canxi, clorua natri, tricozan, hydroxit s,
clorua s+, nitrat canxi, clic lo# chét phfing n” Ec 19y thUy tinh Ifing
I°mg,cC...

Cfin lo#i phUgia t#o b- t, t#0 m°ng dOhg cho b=t, ng v° v° ag, ¢ |° ciic |o#
nh, atAng hi p.

Trong th, ¢ tAclhg nh™ kinh nghioen dpn gian cfin dOhg mAt |71 ng nhfl ciic
chét li=n kAt h° u cE ho¥c phun t™ thdp nh™ mi, phenon ph™c, Q' ng, mlt cho v°o
v'ave® b=t, ng MthG: Y quii trinh t#o th°nh li=n kAt khoiing ho¥c o® thioa mAt
s, th-ah chat el b=t, ng v° v"a Nh’ng chét n°y chythG (Y ch™ b& thun n>
kh, ng tham giav°o cau trC li=n kAL

PhUgiakt n"Ec°m gi®n c¢ing QAclh b=t, ng v° v°a nan vice kAt hi p
vice dOng ngay kAt cau chvu |, ¢ (ag thi i 1° kAt cou ch, ng thdm ph® kiln tra tnh
chvul, c b/ gi®n yAu khi thm phUgiakt n"Ec.

Th—nghicen ' cho thdy chycho v°o v’ axi m@hg mAt 1”1 ng phUgia 2,5 O
3% (so VB tr-ng 1”1 ng xi m@hg) chét nhUt" Eng cao su, chét latex, mAt IBp v° a
10mm & latex ch/u Q1 ¢ 19 atmotphe.

PhShd” B Qu trinh b’y mAt s, b=t, ngv°® v'ao phUgiah achét m® chdng
t, i O tham gia chA t#o ho¥c thi ¢, ng. MAt s, phUgia Q t, ndu DkiGn ch™ng
¢, ng nghoeQ) O av°o ¢, ng trinh th, ¢ tADthi ¢, ng.

* Colophan Natri:

Chét n°y thiA kA Trung qu, ¢ Q dOhg cho ch,ng thdm o chét cao T khu
gang thap Thui nguy=n.
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Cuch chAt#o Colophan Natri nh™ sau:

Nguy=n lioca dOnhg I° nh, a th, ng v° s kk nghoeNh, a th, ng (em tiin nhfl,
ry qua me¢ s°ng 1mm. SG dOng 1° sG 13% o t° tr-ng d=1,14 - 1,16. Nou sG
13% I=n nhice QA 80°C thocho colophon v°o qudy Qfu. Khudy cho Ot khi nh, atan
hAt, cho v°o binh s°nh dOhg dn.

Lidu1"Ing s dlhg I° 5 phdh v#n so VB tr-ng 1”1 ng xi m@hg. DOhg nhiAu
hEn b=t, ng sj b/ gi®n ¢"ing QA PhUgian°y 1°m tang nhanh t,c QA Q ng kA cla
xi m@hg n=n ph® b, tr—thi ¢, ng nhanh mE (Bn b& chat I ng.

Xi m@hg dOng cho ch, ng thdm phac, |, phan natri |° xi m@hg puz, lan.
Coutrohyah-cnh™ sau:

C1g H29 COOH + OHNa — C19 H2 CONa + OH2

Nh, ath, ng sG Colophan Natri N Ec

Colophan Natri I° lo# x° phong t#o b-t IEn v° dOng theh hip 1°m tdhg
ph[n chét b=t, ng. Dung d’ch colophan Natri [°m t@hg tinh I~ u QAng, QA stk cla b=
t, ng tahg, thii gian kh, quinh IG trAn kee d°i. Kho dung d’ch colophan Natri cho
v°0 b=t, ng thonh’ ng h# xi mahg hG m°ng b- t. Ph3n n” Ec khuy/ch tin v°o b/
h#n chAdo Q quii trinh hfiatan ve tiic dlhg kae d°i hEn.

B=t,ng © colophan Natri ch-nt” lcdt, t 1°m t@hg t+nh ch, ng thom cao vo
b-tc, 1] pl°m cheec Q& phdn b=t, ng cfin IA.

ThiAt kKAmuc b=t, ng :
X

R =KR,(——-05)(1-0,04A)
N

Al° 1" ng ngl m h&
R, I° mic xi m@hg

* Aluminat Natri :

Bioa phiip n°y O Qi ¢ dOhg trong nhiAu ¢, ng trénh thUy 11§ nh™ tr#m bEm
ThUy Ph™Eng, H° nAl n@n 1960.
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Nguy=n lica (DI°m Aluminat Natri 1° phen nh, m v° sG kb thult. Ciich chA
t#0 : ndu phen 1=n 40 - 50°C, cho sCt kt thu/ t v°o, Q'i ¢ chét kAt tUa.

L-c, xdy kh, 1 nhioe QA 100 - 105°C ta ©» Al(OH); t” tr-ng cao. L#A cho
Al(OH); tiic dlhg vB OHNal3n n° asj thu Q1 c NaAlO,.

Cconl- ¢ Mo NaAlO, tinh khiAL.
LiAul"Ings dlhg: L1 ng Aluminat Natri I° 3-5% tr- ng I” | ng xi m@hg.

V°a Aluminat Natri @ Qlcs dlhg 1 ¢ ng trinh Gang thap Tha—Nguy=n.
T# ¢, ngtrinh n°y s* dlhg ciic lo# v a

e V'aQngc ngtrong 6 ph:
Xi m@hg Poocl@hg 400 dng 1kg tho
Aluminat Natri 0,200 kg
N~ Ec s#ch 0,220 kg

e V'aQngc ngtrong 5 phQ:
Xi m@hg Poocl@hg 400 d(ng 1kg tho
Aluminat Natri 0,260 kg
N" Ec s#ch 0,160 kg

e V'aQngc ngtrong 7 phQi
Xi m@hg Poocl@hg 400 dng 1kg tho
Aluminat Natri 0,160 kg
N" Ec s#ch 0,260 kg

Do v'a o Aluminat Natri 1°m cho Q ng ¢ ng nhanh I=n n=n chy chA trAn
t ng m¢, nhfl, dOhg xong I# trAn kgo b/ Q ng ¢ ng ph—ph#m.

Khi dOng v° an°y QDb+ IE rfi thom kh, ng dOng ciit. NAu dOng tritt m¥ t™i ng
dng th=m ciit. Ciit trAn tr"Ec vB xi m@hg. Khi cho n"Ec thO cho (Yag thii
Aluminat Natri .

C, ng trinh nh° miy thUy Qoa B°n th#ch (Thanh hya), tr#m bEm Thly

ph™ Eng (nam Ngheean) clhg dOhg Aluminat Natri trAn trong b=t, ng ho¥c v° a thoy
kAt qu®t, t.
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KAt qu®th—nghioen tr=n hai ¢, ng trinh n°y cho biQu (%4 hdnh 14.

Apl, cthém
10 |
8 —
7 — |
5 |
2
110 1/8 1/6 14  _Auminat
Hnh 14: T"Eng quan gi*alp |, ¢ thdm v° N"Ec
1”1 ng Aluminat Natri
Aluminat Natri
thOhioa quat™ s,
N"Ec

* V°adOng lo# phUgiag, ¢ thUy tinh Ifing:

Thii k. n"Ec taxpy d, ng nhiAu ¢, ng trinh theo thiAt kA cUa Trung qu, € v°
o s, tham gia hi p tiic cUa chuy=n gia Trung qu, ¢ hay dOng clic lo# v° a th=m phU
gialo# n°y. Theo t°i lioa cUaPhy Chdn H® trong cu, ni Ciich ch,ng n” Ect, t nhet
i g-i|° chét phfing n” Ec hEn hi p.

ChAt#o chét phfing n” Ec hEn hi p:

Nguy=n lioa :
Sunfat (g 5 n" Ec Cu S04 5H,0 1 ph3n
Qunfat s4 Fe O, 1 phXn
Bicromat Kali Ks Cry Oy 1 phdn
Phen chua KAI(SO,), 12H,O 1 phdn
Thly tinh n" Ec Na, S O; 400 phdn
N Ecl” s#ch 60 ph3n

C, ng nghoelAu chA

Chon™Ecl” v°o n%.Qun s, i 100°C. Bfl I5n 171t Cu SO, 5H,0, Fe 04, K, Cr,
O; v°o n%ol 3n I"Tt. Bfl t”ng chét khudy cho tan Qfu. Chét n- tan hAt mB cho chét
kia. Khi tan r%, cho tiAp phen chua gi” nhfl v° tiAp tUc khudy cho tan hA. ChO”
nhice QA vim ph® 1° 100°C. Khi (i ¢ chét Iflng (ag nhét tho bec n%okhfli bap QD
nguAi d3n. DCnhg nhickkA kiGn tra, khi nhiock QA h# cfin 55°C thocho dung d/ch n°y
v°o thUy tinh Ifing. V" a cho v akhudy lu, n tay bing (U thUy tinh. TiAp tUc khudy
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trong thi i gian kho@®g 30 ph@G. Khi khudy ph® ph® thdy c®n gilic nh—tay, kh, ng
o gl n. NAu khudy lpu me cfin gl n tay ch™ng tfl hEn hi p b/ kAt tUs, ph® bfl kh, ng
dOnhg 'l ¢. Yau c3u rét nghi=m ng¥ 1° hEn hi p kh, ng QT c kAt tlh. © hicat™ing
kAt tUal° nguy=n lica kh, ng tinh khiAt. C3h kiGn trachét I” | ng nguy=n lica.

C> thOch- nlo# t logh, i lica khiic:

Sunfat Qag 5 n™ Ec Cu S04 5H,0 4 ph3n
unfat s«¢ Fe SO, 2 phn
Bicromat Kali Ks Cr, Oy 4 phn
Phen chua KAI(SO,), 12H,O 4 phdn
Thly tinh n" Ec Na, S O; 800 ph3h
N Ecl” s#ch 120 phXn

Chihgt,i Q trinh b’y vice s’ dlhg gidy d3u diin bing v anmyng i nh® miy
doe8-3 H° nAi o nh'ng s, ¢, . Ciic chuy=n gia Trung qu, ¢ XWy d, ng nh® miy n°y
Q) dOhg nh’ ng ¢, ng th™c cla Phy Chon H® |°m chét ngdh n” Ec Och’ anh’ ng h™
hfing thdm 1 ¢, ng trinh.

Chngt, i ghi chap QTcmAtlifdu1"1ng Q dOng cho nh® mily doe8-3 n°y:

Sunfat (g 5 n" Ec Cu SO, 5H,0 0,50 kg
Qunfat s4 Fe O, 1kg
Bicromat Kali Ko Cr, Oy 1kg
Thy tinh " Ec Na, S O3 200 kg
N"Ec|” s#ch 3014

adun n"Ec cho s, i 100°C cho I3n "1t sunfat (g, sunfat s«¢, bicromat kali
khudy tan t” ng chét mB cho chét sau. Khi tan hAt bee khfli bAp, DnguAi (wn 50°C
thor t dung d/ch n°y v°o thUy tinh Ifing khudy trong n" agii . NAu kh, ng b/ kAt tUa
thodOnhg pha v°o v° a Db/t tham.

Tanh/ n xaéthdy trong ph, i lica n°y veng m¥ chét phen chua.

Nh° ng kinh nghioen th, ¢ tiCE b@& thun chOhg t, i QO rG ra Q' ¢ trong quii
trinh th, c tiCa:

e G thOnhln biAt nguy=n lice: sunfat Jgag m°u xanh nh#, inh trong su,t m°u
xanh. Sunfat s«¢ m°u v°ng (B, bicromat kali m°u CHl.

e ThUy tinhIfingy=uclu dm Q<o d=14.
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e Y=u c3u clh hEn hi p chét phfing n” Ec ph® (# 1,55 QA Baumae &> |° y=u clu,
th, ¢ tAchtng t, i theo dii nhifu my, chy O 1,52 n 1,54 QA Baumas Thép hEn
1,5kh, ngn=ns’ dlhg.

Chét phfing n” Ec dOhg trong ¢, ng th™c clUa Phy Chdn H® cfin & nh’ ng bian
QA vAth°nh ph3n v° ph,i lios, gia gi®n ch@G +. Nh™ng g, ¢ vim ph® I° thUy tinh
Ifing. thUy tinh 1flng be¢ buAc ph® o> m¥ trong tét c®ciic gi® phiip ph, i lica m° n>
cfincdhding s, 1”1 ng |En.

4 OdCErinh b°y ciic d#ng ph, i lica chdng ta (4 t=n:

Sunfat Qag 5 n" Ec I° chét's, 1
Kali Bicromat |° chats, 2
Sunfat st 2 |° chots, 3
Phen chua Sunfat kap Kali nh, m |° chots, 4
Phen cr, m Sunfat kap Kali nh, m |° chet's, 5
ThUy tinh Ifing 1° chot s, 6
N~ Ec s#ch |° chéts, 7
b®nth° nh ph¥nciic chdt phfing n"Ec theo
ph> chdn h®i
Hi p chet T loe M°u hi p chét
LoA 1:
1 1 |
2 1 |
3 1 |
4 1 F M°udigu
5 1 |
6 400 |
7 60 J
LoA 2:
5 1,25 |
2 1,25 |
4 1,25 ¢ M°u xanh nh#
1 1,25 |
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6 400 |
7 60 J

Lo#A 3:

= NN

M°u (Al gU
400
60

~NOoO wiN =
-

LoA 4.

1,66
1,66
1,66
400
60

M°u xanh nh#

~NOoO B~ DNO
\__T__/

Lo#A 5:

1,66
1,66
1,66
400
60

M°u xanh nh#

NOoO —~ DN O
\__T__J

Lo#A 6:

1,66
1,66
1,66
400
60

M°u Cfi gU

~NOoO b~ WwW-_-
\__v__J

Chét phfing n” Ec chA t#o xong, cho v°o binh s°nh ho¥c thUy tinh dOng dn.
Mioag binh cSn nG ch¥ khi r t xong.

M>ng , ng khvi ¢, ng trinh (0 thap khu Gang thap Thiii nguy=n triit 3 |Ep
v’ a phfing them nh™ sau:

LEp 1: Xi m@hg Poocl @hg 400 1kg
Chét phfing n” Ec 0,01 kg
N Ec 0,52 I+
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LEp 2: Xi m@hg Poocl@hg 400 1,5 kg
Cilt 4,0 kg
Chét phfing n” Ec 0,01 kg
N™Ec 1,20 |+

LEp 3: Xi m@hg Poocl@hg 400 1,50 kg
Chét phfing n” Ec 0,01 kg
N"Ec 0,8 kg

* C, ng nghadh, ¢ hioa:

LEp 1: TrAn n"Ec vB chét phfing n” Ec. Khi cho xi m@dhg v°o trAn Q& nhanh

ch» ng xoa l=n m¥% mAt IEp QAu d°y 2 Q\n 3mm.

LEp 2: TrAn Qhu xi m@hg v° ciit. TrAn Qfu n"Ec v° chét phfing n” Ec. Hfia

trAn nhanh hai hEn hi p n°y r%otriit I=n m¥ IEp 1 Q' 1°m xong. NAU thily tr=n

m¥ IEp 1 © VA r#n chun chim thOxoa I# tr” Ec khi phUIEp 2 I=n tr=n.

LEp 3: Khi IEp 2 O ng” ng kAt xong, 18y b°n ch® st ch® cho xi m m¥, dOng

chAi Q t quatlBp v° a3 I=nv° Qinh ling m¥.

T# h°nh lang Ifi cao khu Gang thap Thii nguy=n, phU5 IEp v° a ch, ng thm

ch™ kh, ng ph® chyjo 3 1Bp.

Thay xi m@hg poocl@hg b+ng xi m@hg Puzolan 1°m ciic IEp nh™ sau :

LEp 1: TrAn n" Ec vB chét phfing n” Ec rd%ohfia xi m@hg v°o, triit |=n m¥# kAt

cdu 2-3 mm.

LEp 2: TrAn n" Ec vB chét phfing n™ Ec. TrAn xi m@hg VB citt. Hfia hai th™ Q

vB nhau trit I=n |IEp 1t~ 4-5 mm. Tritt hai |Ep liAn.

LEp 3: Thi ¢, ng sau khi triit [Ep 2t 1 QW 2 ng®y. Tr Ec khi triit clhg Idy

b°n ch® Qinh xi m m¥%. L°m nh™ tr=n.
LEp 4: Coi IEp31° IEp 1, IEp41°mgi, ng 1Ep 2.
LEp 5: L°mnh” IEp 3.

ChO”: M¥ triit |Ung ph® s#ch.
Trit i ng tr Ec, I°m Qly sau.
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Dioa rAng ph® 1°m m,i n,i nhiAu khéc. ChE n,i th=m IEp 1.
NE nhice QA cao hEn nhice QA kh, ng kh—ph® dhg xi m@hg Poocl @hg,
kh, ng dOhg xi m@hg Puzolan.

Nh° ng QAu kinh nghioe clUachOng t, i khi dOng v° aPhy chon H@®:

e T,cQAQngc ngclav ac phUgiaPh Chon H® rét phUthuAc nhice QA
m, i tr i ng. Nhice QA kh, ng kh—-m, i tr" i ng cao, Q ng kAt nhanh. Nhice QA
m, i tr” i ng thap, Q ng kAt ch/ m.

e L"Ingn Echov®onhfl hEnn al” i ng thu, c (CFN) thot,c CAQ ng ¢ ng
t" loethu/n vB 1"Ing n"Ec. Khi I"1ng n"Ec IEn hEn n"a 1" ng thu,c
(CFN) thot,c QAQ ng ¢ ng t, loengh/ch VB 1”1 ng n” Ec. BiGu Gbhtnh 15
cho thdy t"Eng quan gi*at” loeXi m@hg : Chét phfing n"Ec v° thii gian
Q) ng kAL

T Phut

160

Hnh 15 : T Eng quan th,c
nghicen gi*at” 10aX/CFN v° thii gian
Q ng kAt clav° adOng CFN. 70

1:06 107  1:08 CEN

* S clorua:

S clorua ding tinh thOhfiatan trong n"Ecth™ i ng T nhice QA20°C. TrAn v°o
v’ axi mahg theo t” 1082% tr- ng 1”1 ng xi m@hg v° trAn v°o b=t, ng theo t” loe1%
1”1 ng xi m@hg O cv° aho¥c b=t, ng & t-nh ch, ngthdmt, t.

Li=n x, Q s dUnhg nhiAu |Bp triit ch, ng thdm cho ciic bOn™ Ec b#ng v° a xi
m@hg trAn 1% s=¢ clorua v° kAt qu®th, ng bilo khiit, t trong s™ dlhg.

Tuy v/ y lo# phUgian°y kh, ng diim cho v°o b=t, ng voch™acdlo.
* Nitrat Canxi:
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Nitrat Canxi th=m v°0 v’ a ho¥c b=t, ng 1°m t@hg t-nh ch, ng thom cla v’ a
ho¥c b=t, ng. LiAu dOng I° 7% tr- ng 1”1 ng xi m@hg. & ¥c AGn cla Nitrat Canxi |°
kh, ng1°m h# c, t thap.
* Staarat kjm:

Clt C, ng binh BAQu, ¢ phfing cfins” dUhg chét ch, ng thdm o th°nh ph3n :

Qunfat nh, m 44%
V, i bAt m/n 15,6%
4 ot ssbbAt myn 34,4%
Staarat kijm 6%

NghiAn QA ciic chét nv i tran, trAn It cho th] t QAu. Rpy qua me¢ s°ng 4900
IE LiAdu I"Tng dOng pha trin vB v a v® b=t ng 1° 2 " 2,5% tr-ng 1" ng xi
m@hg. Khi trAn v° a hay b=t, ng, cho phUgia (ag thi i vB xi m@g. PhUgia n°y
kh, , dOhg kh, ng kag, Q ngbao & ch,ng [ Mot gi*, sautirp tles™ dihg.

Ph® o thiA b/ nghifdn Qfu. Mu, n nghifn nhanh v° + hao hU nguy=n lioa
con rét kh, . Mily nghiAn o thOI° lo# nghiAn bi trlt n&m ho¥c mily nghiZn bCa.

Quii trinh thi ¢, ng © nh™1 ¢ Q0n 1° chét staarat kjm nh—n=n hay nAi I=n bA
m¥. 4 Okhec phlc nh™ 1 ¢ Q0n n°y chyPm v a A QA chec khi n” Ec v° bAt steerat
kim chEm nAX I° d” ng (bm ngay.

Xi mahg s dthg QA b=t, ng o phU gia staarat kim o thOI° xi m@hg
Poocl@hg, Puzolan ho¥c Super. Clt C, ng binh dOnhg phA bian o miic 350 vE liAu
1”1 ng xi m@hg 400 O\n 420 kg cho 1m® b=t, ng.

* Nh° ng phUgia claclic ¢, ng ty n” Ec ngo°i mB QY av°o n” Ec tatrong vfing
v°i ndn gdn Quy:

Nh’ ng lo# phUgia gi®n n” Ec npng cao t-nh ch, ng thom cla b=t, ng do
t/ p ®°n Skagib thioe :

Skament NN I° phUgia gi®n n” Ec cao
Skament FF I° phUgia gi®n n” Ec cao
Skament 520 gi®n n” Ec, kae d°i Q ng kAt
Plastocrete N phUgia ch, ng tham.
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Th°nh ph3n ch-ah cla ciic lo# phU gia n°y I° khi silic @ QA cfp phdn
chuyén dé vé bé tong.

S®& ph[n h°ng hy aclla Ska Dch, ng thdm o :

Ska1v° Skalite
Ska2

Skada
SkaTop-Sed 107
Ska 101

TIp °n SKA t#o ra ciic s& ph[in ch, ng thdm clhg nh™ npng cao chét
I"1ng b=t, ng cl h- nhi v°o chét khvi silic, chét =p, xy. Xabtheo kh-a c#nh ¢, ng
nghoghOkhy i silic t#o n=n ho# t-nh nhi k-eh th™ Ec h# si=u nvn. KiCu hott t-nh n°y
o t-nhchat v/t1” m° kh, ng guy ph® ~ng hy achét n°o &h h™Tng n chét 1”1 ng
xi mghg clhg nh™ ¢, t thap trong b=t, ng. T/p (°n n°y & m¥ tr=n 60 n" Ec khep
thAgiE. T# n"Ecta, tf p ®°n n°y o nh® mily chAt#o silicafumel Bi=n Hfia. T#
H° nAl SKA o cEsl T 195 Ling h# H° nAi. Tai thanh ph6 H6 Chi Minh, tai 90
PhS Truong Pinh Quan 3, h3u hAt ciic cE sl b=t, ng chA trAn s>n Qfu dng s&r
ph[n cla SIKA.

S& ph[in clhh"'ng FOSROC o :
Conplast Prolapin ¢ clic lo# :

Conplast Prolapin 031 Ch, ng thdm dOng cho v° a

Conplast Prolapin 421 Ch, ng thom dOng cho b=t, ng
Gan day, c6 nhiéu loai phu gia chéng thdm mdéi nhu Radcom 7 cta Uc dang skt
dung c6 hiéu qua tai nhiéu cong trinh mdi cua ta.

SBrphdmmE o 1 th/tr"ing n"Ec tagdh Quy khiidOs" dlhg, kh, ng ph®t,
chAnh™ tr" Ec Quy.
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Chuong V
Thi cong phan than.
5.1 Diéu chung:

Viéc thi cong phan than tuan theo TCXD 202:1997 Nha cao tang- Thi cong
phan than.

Khi thiét k& bién phap thi cong nha cao tang xay chen trong thanh pho can
quan tam dic biét dén cdc yé€u to sau day: van chuyén vat liéu, trang bi va ngudi
theo phuong thang ding, phuong ngang , dam bao kich thuée hinh hoc, gian gido
va an toan trén cao chong roi, thiét bi nang cat phai 6n dinh ké ca gi6 bio trong qua
trinh thi cong, giong va sét, ti€ng On va anh sang, su lan toa khi doc hai, su giao hoi
vGi cac cong trinh k¥ thuat hién cé, su anh huéng moi mat dé€n cong trinh hién hiru
lan can.

Cong tac do dac va xac dinh kich thude hinh hoc cong trinh va két cau:
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(1) Viéc dinh vi cong trinh, dam bao kich thudc hinh hoc va theo déi bién
dang cong trinh trong va sau khi hoan thanh xay dung cong trinh 1a nhan to hét sic
quan trong nén phai t6 chiic nhém do dac chuyén trach, chit luong cao thuc hién.

Viéc do dac tuan theo TCXD 203:1997 Nha cao tang - Ki thuat do dac phuc
vu cong tac thi cong.

Phai 1ap phuong 4n thuc hién do dac cho céc giai doan thi cong, 1ap thanh ho
so va dugc ky su dai dién chu dau tu duyét trude khi thi cong.

(2) Phuong an do dac phai dugc trinh duyét cho chu dau tu dong thoi véi
phuong 4n thi cong xay dung. Tai liéu do dac trong qua trinh thi cong ciing nhu do
dac hoan cong , do bién dang dén giai doan ban giao va phuong an do bién dang
trong qud trinh st dung cong trinh 1a co s& dé ban giao nghiém thu cong trinh.
Thi€u ho so do dac, cong trinh khong dugc phép ban giao va nghiém thu.

(3) Xay dung nha cao tang nén thanh 1ap mang luéi bo tri co s& theo
nguyén tic luéi doc lap. Phuong vi ciia mot trong nhitng canh xudt phat tir diém
goc 14y bang 0°00'00" véi sai s6 trung phuong cua ludi co sd bo tri do géc 1a 10",
do canh la 1:5.000.

(4)  Xay dung nha cao tang nén chon cac chi tiéu sau day khi lap ludi
khong ché do cao:

Hang 1
Khoang cédch 16n nhit tr may dén mia: 25 m
Chénh léch khoang cach sau, trudc: 0,3m
Tich luy chénh léch khoang cach: 0,5m
Tia ngam di cach chuéng ngai vat mat dat: 0,8 mm
Sai s do trén cao dén moéi tram may: 0,5 mm
Sai s6 khép tuyén theo mdi tram may: 1/ n

Do chinh xdc va cdc chi tiéu dung sai do phia thi cong dé nghi va duoc cha
dau tu chap nhan dong thoi véi bién phép thi cong cac phan viéc tuong tng.

Co sO dé quyét dinh luya chon dung sai va phuong phdp xdc dinh nhitng dung
sai nay la TCXD 193:1996 ( ISO 7976-1:1989), Dung sai trong xay dung cong
trinh, Cac phuong phap do kiém cong trinh va ciu kién ché sin cla cong trinh;
TCXD 210:1998 ( ISO 7976-2 : 1989 ), Dung sai trong xay dung cong trinh, Cac
phuong phdp do kiém cong trinh va c4u kién ché€ sdn cta cong trinh - Vi tri cdc
diém do; TCXD 211:1998 ( ISO 3443:1989 ) Dung sai trong xay dung cong trinh -
Gidm dinh vé kich thu6c va ki€m tra cong tdc thi cong.

Maiu s6 do va cic qui cach bang biéu trong tinh todn bién dang theo qui dinh
trong phu luc cuia TCXD 203:1997, Nha cao tang - Ki thuit do dac phuc vu cong
tac thi cong.

5.2 Van chuyén lén cao:
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Thudng dung can truc thap hoic can truc leo dé van chuyén cao. Ngoai ra, bim vao
mit ngodi cong trinh, c6 thé bo tri thang tai dé giai quyét viec di chuyén ctia nguoi
hoic chuyén nhitng mé vat liéu du6i 100 kG.

Can truc thdp phai can nhac xem c6 cén di chuyén hay khong dé chon chan thap
hoic cho di chuyén trén ray. Can hét stc luu y dén su 6n dinh cta cén truc khi su 1y
mong hoidc chan ty cho cin truc thdp. Con can chi y dén day cdp, day cdu vé an
toan dién véi duong day dan dién 10 thién trén cot dién dudi thap, trong pham vi
hoat dong cua can truc thap. Phai c6 rao hodc day bdo tin hiéu nguy hiém trong
pham vi hoat dong cla can truc thdp & mat bang thi cong, nhim canh giGi cho
ngudi trén mit bang thi cong thdy dugc khu vuc nguy hiém khi can cau thap cau
hang.

Can truc leo thudong dua vao 16ng thang mdy. Can co thiét k€ leo qua cac budc va
mit tua clia cin cau. Hé théng neo, giang cAn dam bao cho cén truc an toan , 6n
dinh khi van hanh.

Can thiét k€& thing chita chuyén bé tong ( benne ) khi sir dung céan truc thap dé
chuyén bé tong. Thé tich chuyén hitu ich phlt hop véi tinh niang cén truc thdp ( Q)
nhung bao dam van hanh miéng thdo bé tong van hanh thuan loi khi déng md
thung benne. Khi dung thuing benne hét stc Iuu tam dén su tao ra luc tap trung qua
16n khi m& miéng thao bé tong. Can huén luyén dé€ cong nhan van hanh sao cho rai
bé tong lan toa, khong tao nén xung luc 16n ciing nhu luc tao trung 16n.

Thang tai bam mat ngoai cong trinh phai dugc thiét k€ va lap dat that an toan.
Thang tai cin lién két v6i cong trinh ddm bao do 6n dinh khi di chuyén. Thing tai
chd nguoi 1én xudng phai ¢ 16ng sét véi ludi di bao dam do che phu khi san thang
di chuyén. Can thuong xuyén kiém tra hé din dong cta thang, bao dam khong gay
su c6 khi st dung.

Dé chuyén bé tong lén cao nén sit dung bom bé tong. Mdy bom bé tong c6 thé
chuyén cao theo tinh niang ctia mdy. Khi vuot qud do cao bom, c6 thé tao thém ting
trung chuyén dé néi ti€p chuyén cao. Can luu y do sut bé tong va dudng kinh cot
liéu ,dam bao cho bom thong ma chat lugng bé tong khong vi thé ma thay doi.

Khi chuyén rac xay dung tir cdc ting cao xudng thap, phai cé bién phap chong bui
va su roi tv do gy nguy hiém cho ngudi bén dudi va 6 nhiém moi trudng. Phai don
rac trong bao tai kin hodc chuyén rdc trong 6ng kin xuéng tan mat dat.

5.3. Thi cong cop pha :
5.3.1 Cop pha va thanh chéng kim loai:

Cop pha va cay chdng cho nha cao tang thuc hién theo TCVN 4453-1995,
K&t cau bé tong cot thép toan khoi - Tiéu chudn thi cong va nghiém thu.

Do tién do thi cong can nhanh va cho doi kj thuat cho bé tong du cing nén
cop pha va cay chong nén lam theo "phuong phap hai ting rudi".

Khi thi cong theo phuong phap hai tang rudi can tuan theo nhiing qui trinh
sau day:
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Chiéu day san Kich thudc mot canh san

cm 6,0 m 7,5 m 9,0 m
10 Khong dam bao --- ---
15 2,4 m Khong dam bao ---
20 2,4 m 2,4 m Khong dam bao
25 --- 24m 24 m
30 --- 24 m 24m

Ghi chu:

* C4c truong hop " Khong dam bao " do chiéu day san méng,
thoi gian thi cong ngan , khong nén dp dung phuong phap hai ting rudi.
Nén dp dung phuong phép hai tang rudi khi chiéu day san 16n hon 15 cm.
Thoi gian thi cong bé tong cdc tAng phai cdch nhau trén 7 ngay dé dam bao
bé tong san du cing thi cong dugc bén trén mac du van c¢6 cay chong.
* C4c truong hop --- khong c6 y nghia thuc tién vi tuong quan
gitra chiéu day san va nhip cta san khong hop ly.

2. Thoi gian thi cong bé tong hop 1y cho mot tang ( ngay):

Chiéu day san Kich thudc ctia mot canh san

cm 6,0 m 7,5 m 9,0 m
10 >7
15 7 >7 —
20 7 7 >7
25 - 7 7
30 --- 7 7

Ghi chu:

Nhu bang trén.
3. Cdc yéu cdau ky thudt:

* Cay chong & tAng nam trén ting chong lai nén lam c¢6 mat do cot chong 1a
1,20 x 1,20 mét.

* Cay chong & tang trén ting chong lai nén trung theo phuong thing ding .

* Néu st dung cay chong lai 1a cac tru don c6 diéu chinh duoc do cao nho
ren vit thi khong nhat thiét phai lam giang. Néu dung cay chong lai bang cot chong
phai ném chan thi nén lam gidng theo ca hai phuong vudng géc véi nhau.

* Viéc giam cot chong trong qué trinh chdéng lai dugc thuc hién theo ting
phan doan lam sao d€ nhiing phan doan nay da dugc d6 bé tong xong ting trén
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cung dé tranh hoat tai do thi cong gay ra. Vi tri chong lai truéc hét nén 12 noi c6 noi
luc 16n nhét cua cau kién.

Nhitng 16 chd dé ong ky thuat xuyén qua dam, san, cot, tudng bé tong phai
duogc bo tri day da tranh su duc déo sau nay anh hudng dén chat luong két ciu.
Nhitng 16 nay phai do tho moc dat theo chi dan cua thg l1ap dat ky thuat.

Bé mat cop pha cén boi 16p chong dinh trude khi dat cot thép. Viéc st dung
loai chat chong dinh phai thong qua k¥ su dai dién chu dau tu.

Do vong thi cong tai gitta két cau c6 do hai dau 1a 0,3% va véi két cdu ¢6 dau
tu do cuia nhip thi do vong tai dau nhip 1a 0,5%.

Khi str dung c6p pha bay ( flying forms ) hay loai twong tu can kiém tra do
bén va do 6n dinh dé dam bao do ciing va 6n dinh khi chiu cic tai trong tic dong
lén trong qud trinh thi cong. C4ch di chuyén cop pha bay va cdc dang c6p pha kich
thuGe 16n t6i vi tri khac can chi y dam bao khong bi bién dang ciing nhu dam bao
do 1ap rdp cho vi tri méi thuan loi nhat. Phai hét stc chid y va can kiém tra hinh
dang, cdc moi lién két , cdc két cau gidng, néo truc khi di chuyén va khi bat dau
1ap dat vao vi tri mdi.

Cop pha va cay chong da hong khong duogc sir dung cho cong trinh mac dau
da stra chira.

R& c6p pha va thao cay chong chi duogc thuc hién khi da dam bao cuong do
theo yéu céu ctia TCVN 4453-1995, Két cau bé tong cot thép, tieu chuin thi cong
va nghiém thu.

5.3.2. Cop pha san bang bé tong cot thép:

Gan day, mot s6 Cong ty xay dung trong Tong Cong ty VINACONEX st
dung giai phap ché tao tdm cOp pha cho san nha bang bé tong va ding tdm cOppha
nay nhu la bo phan cta két cdu san.

Nguyén ly cdu tao va cach sit dung nhu sau:

Tam cop pha bé tong san 1a mot tdm bé tong c6 chiéu day 5 ~ 7 cm dung bé tong
cot liéu nho, mac khong thap hon mac bé tong san.

Thép dat trong tdm 1a thép 16p dudi cua san bé tong chiu luc. Bo tri thém thép cho
dé neo phan thép da dit trong lu6i ndy véi phan bé tong dé thém sau khi dat cop
pha va cét thép du cho san chiu luc.

Can bo tri thém thép rau diing 1am maéc c4u khi cdu tdm cop pha nay lén vi tri trén
san. Ngoai ra bo tri thém mot s6 thanh gia co gifta cic moc cau.

Kich thudc mat bang tim c6p pha bé tong cot thép nay ding bing 6 san ma tdm
nay lam cop pha.
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Sau khi cdu ldp dén vi tri, bo tri cay chong phia du6i du chiu tai va dat ti€p cot thép
céc 16p nam trén chi€u day tdm cop pha cia san.
D6 be tong lap ddy két ciu san.

St dung bé tong lam cOp pha ddy san ti€t kién cop pha va mau r& duoc ciy chong
nén mang lai hiéu qua kinh t€ thi cong.

5.4 Thi cong cot thép:

Nguon cung cap c6t thép cho bé tong phai dugc su thoa thuan cua k§ thuat
dai dién cho chu dau tu.

Cot thép dugc chira trong kho hd c6 lat hoac lang phia duéi va che mua phia
trén. Can tranh hu hong va giam phdm chat trong qud trinh luu kho.

Citt 50 tan thép lai phai 1am thi nghiém mot t6 méu theo céc chi tiéu : kéo,
uon 90° ( bend test ). Ct 100 tan lai [Am thém mot t6 mau thi nghiém uon 180°  (
rebend test ). Moi thi nghiém phai ¢6 vian ban bdo cdo va két luan dugc riang thép sé
str dung dap ting dugc yéu cau cta thiét k€ cong trinh.

Cot thép duoc gia cong va lap dat vao vi tri pht hgp véi thiét k& hodc ban vé
thi cong dugc k§ su dai dién cho chli ddu tu thong qua. Cac chi tieu dé kiém tra
chat luong cong tac thép la chung loai thép, s6 luong thanh trén
ti€t dién, duong kinh thanh thép, do dai thanh thép, vi tri cit va noi, chiéu dai doan
nodi, phuong phdp noi, khoang cdch cic thanh, chiéu day 16p bao vé, hinh dang
thanh phu hgp v6i ban v€, do sach khong bam dinh bun, dat va ddu md cling nhu
viéc dam bao khong gi cua cic thanh thép.

Chi dugc phép gia cong nhiét thanh thép khi k§ su dai dién chl dau tu dong
y bang van ban cho ting trudong hop.

Thép da uon hong khong duoc phép dudi thiang va uén lai dé sir dung. Nhiing
thanh c6 ddu hiéu nit gay can bi loai bo.

Miéng hodc phuong tién dé ké, dém, dam bao chiéu day 16p bao vé hoic
khoang cach gifta cac thanh dugc dé lai trong bé tong phai b6 tri du so luong, dat
dung vi tri va khong dugc anh hudng dén chét luong cta bé tong cling nhu diéu
kién st dung bé tong. Miéng ké bang vita xi mang phai c6 do bén bang do bén cta
bé tong cua két cau.

Khong d6 bé tong bat ky két cdu nao khi chua tién hanh nghiém thu c6 lap
bién ban xac nhan cua ky su dai dién cho cht dau tu véi cong tic cOp pha va cot
thép. Moi yéu cau stra chinh can dugc tién hanh tac thoi va ky su dai dién cha dau
tu x4c nhan lai méi duoc d6 beé tong.
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Tru6c khi d6 bé tong, bén thi cong phai thong qua dai dién k§ thuat ctia chu
dau tu so d6 mach ndi thi cong véGi cac giai phap su 1y khi gap cac tinh huéng kha
di xay ra. Can chuén bi phuong tién, dung cu va vat liéu can thiét khi c6 su co da
tru liéu .

5.5 Thi cong bé tong:

Ngay nay c6 nhiéu khdi niém méi vé bé tong, can luu y nhitng diéu sau day dé thi
cong that dam bao chat lugng bé tong.

B=t, ng1° v/t lica hEn hi p chUyAu bao g%m ¢, t lice QDI°m khung x™ Eng, xi
m@dhg v° n"Ec th, ng quat™ loan” Ec/xim@hg t#o th°nh CIi xi m@hg. Buy gil khi xem
xakvAchat 1”1 ng b=t, ng, ng"i i takh, ng CEn thudn chynyi vVAC i ng QA chvu naa
clh b=t, ng. Von QAI° A b hay tuA th- clab=t, ng m° ¢ i ng QAchvu naa clha
b=t, ng chyl° mAt chyti=u GBn b® tuli th- dy.

Trudc day , theo suy nghi cii, nguoi ta da dung chi tiéu cuong do chiu nén
clia bé tong dé dac trung cho bé tong nén goi mac ( mark) bé tong. Thuc ra dé néi
lén tinh chat ctia bé tong con nhiéu chi tiéu khac nhu cudng do chiu nén khi udn,
cudng do chiu cét cua bé tong, tinh chac diac va nhiéu chi tiéu khac. Bay gio nguodi
ta goi phdm céap cua bé tong ( grade). Phadm cép cua bé tong duoc qui udc 1ay chi
tieu cudng do chiu nén mau hinh tru 1am dai dién. Giita mau hinh tru dinh ra phidm
cap clia bé tong va mau lap phuong 150x150x150 mm dé dinh ra "méc" bé tong
truéc day c6 so liéu chénh léch nhau cling véi loai bé tong. Hé s6 chuyén déi khi st
dung mau khac nhau nhu bang sau:

Hinh ddng va kich thuéc méu Hé so tinh doi
(mm)
Mau lap phuong

100x100x100 0.91
150x150x150 1,00
200x200x200 1,05
300x300x300 1,10

Mau tru
71,4x143 va 100x200 1,16
150x300 1,20
200x400 1,24
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Nguon : TCVN 4453-1995

Trong tr”i ng hi p chung nhét © thOQhh ngh¥a 'l ¢ tuAi th- clab=t, ng1°
kh®n@hg cla v/ t lica duy troQ [ ¢ t-nh chét cE |~ trong clic QAu kioca thflam™n s,
anto°ns’ dlhg trong su,t (i phlt vUcla kAt cdu, trong @ © von QAn™ Ec thom
qua b=t, ng.

Tiic Qdng clh hy a chét CEn thudh ban ngo°i v°o b=t, ng quan hoem/t thiAt
vB ciic tic Qg cE, 1", hyal” cho n=n von QAQAbAn clab=t, ng 1° von Ay,
cOhg ph™ ¢ t#p.

T loan™ Ec/xim@hg |° nhun t, quyAt Qnh trong vice GBn b® tuAi th- cla b=
t, ng.TAng 1”1 ng n” Ec dOng trong b=t, ng cAng vB h°m |71 ng xi m@hg v° b- t kh—
I° clic nhun t,, t#o n=n |IErEng I° QAu sj quyA Qnh ¢ i ng QA chvu naa cla b=t, ng.
& Arng clab=t, ng quan hoerB h°m ™1 ng n” Ec/ximdhg.

Quan haa°y Q' | ¢ thOhioa qua biQu (o
aArEng %
40

e

30 >

>

20

10

03 04 05 06 07 08
T loe N™ Ec/xim@hg
Xem thA chdhgtao thOnvi: b=t, ng th, c chét 1° 1o v/t lica rEng, 01 c Q& tr'ng
bii k-eh th™Ec cla IE rEng v° ciich n,i gi*a nh’ng IE n°y theo d#ng n°o, bli s,
kh, ng li=n tUc trong vi cau tr8c nh™ clic li=n kAt th°nh clic h#, bii s, kA tinh t,
nhi=n clh clic hydrate. Nh* ng |1E rEng n°y 1°m cho QA thdm n” Ec cla b=t, ng tdhg
dm s, trrEngni, s, n"tng ve QAu Q clhg 1°m cho ¢, t thap b/ gy TUAi th-
clab=t, ng ch/u &h h™Tng clh 1”1 ng thdm n" Ec v° kh—qua kAt cdu b=t, ng, cla
t-nh thdm clh h%xim@hg, v° o thOclangay c®c, t lican’ a.
Ciic d#ng |ErEng clhab=t, ng & thOkhiii quiit quahinh vj:

REng v/ t lica kh, ng thom O@O o O D<> o O
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REng nhiu, t-nh thém thdp W@i{&«

Cl=NELIVSI

REng nhifu, vitlicatham W50 SN S0 (S|

REng -, t-nh thdm cao \—J u\,\)UL
I | e e

KA cous dlhg b=t ng o ¢ ing QA cao : I° ¢ ng nghoecn thiA ph®
nghi=n ¢ u v° th, ¢ nghicemn Mo thOs™ dlhg rAng r'i trong nh’ ng ndn t5. B=
t, ng composit tridh v- ng phA bisn & thOph® sau ndn 2010 nh™ng b=t, ng dOng
chét kAt dnh xim@hg o s, hioa C40, C45sj Qlcs’ dlhg sEm hEn. &°i loan s;
(Q as’ dlhg (A4 tr° lo#i b=t, ng n°y trong hai ba ndn t6.

B~ t, ng composit dChg chét kAt d-nh 1° nh,a h- ep, xy. H- =p, xy kh, ng ph® Q
nhanh ch> ng s& xudt QI c mAt 1”1 ng to IEn (Wthay thAxi m@hg. B=n c#nh s, phiit
tri® d3n =p, xy, trong hai chlc n@n tH, trong xpy d, ng vim ph® 19y chét kA d-nh
xi m@hg 1° chU Gro.

Tr Ec Quy gdn chlt ndn khi 4 von QAchA t#o b=t, ng & miic cao hEn miic xi
m@hg |° rét khy kh@h. Ng™ii ta Q' ph® nghi=n ¢ u ciich chA t#o b=t, ng dOhg cop
ph, i gitin b#n Onpng cao miic b=t, ng bing ho¥c cao hEn miic xi m@hg ch@G -+.
Nh™ng qui trinh ¢, ng nghcet#o Qi ¢ b=t, ng miic cao theo cdp ph, i gilin b#n
kh, ng dO8I°ng n=n kAt qu®mME nm trong phfing th-nghiom.

Nh’ ng n@n gdn Quy, do phit minh ra khyi silic m° ¢, ng nghaeb=t, ng ©
nhiAu thay ON rt roe

Chéng tanhec |4 mAt s, khiii nioen vVAb=t, ng1°m cE sl cho kiAn th™c vAs,
phiit tridh ¢, ng nghadb=t, ng o ¢ i ng QA czo.

B=t, ng1° hEn hi pt™ clic th°nh ph3n: ¢, t lica (Io# th, v° lo# n¥n) dOng t#o
khung c,t chvu |, ¢, xi m@hg v° n”Ec hy ahi p vB nhau bian th°nh (i xi m@dhg. Ciic
hy a chét ngo# lai tiic QAng v°o b=t, ng li=n quan O\ ciic ho#t Ang v al”, v/t 1~
v® d®cE h- ¢. Cho n=n QAbAn clhb=t, ng I° von QAhAt s ¢ ph™c t#p. Tr B¢ Quy
ng” i tanghYvAb=t, ng, th”i ng coi tr- ng van QAC i ng QA Thii hioa Q4 nhin b=
t, ng 1° QAbAn cll b=t, ng trong kAt cau. NAu nhdn nh™ thA trong QAbAn o von QA
¢ ing A © von QAb=t, ng ph® cbyu Qlcm, i tr'ing phi IA o von QAtiic Gdng
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cUa ciic tiic nhpn ph ¢ t#p trong quii trinh ch/u |, ¢ clUa kAt cdu. 4 AbAn clla kAt cou
b=t, ng rot phUthuAc t™ loan™ Ec tr=n xi m@hg.

Th, ng th™ing 1”1 ng n"Ec ¢dn thiAt cho thUy h»a xi m@hg, ngh% 1° 1”1 ng
n" Ec c3h biAn xi m@hg th°nh (i xi m@hg rot 4+ so vB 1”1 ng n"Ec Q' cho v°o trong
b=t, ng Mt#o rab=t, ng o thOQA (Bm Q' ¢ th°nh n=n kAt cou. NAu QA stk hinh
¢, n 1° 50mm cho b=t, ng th, ng th™ i ng ta vim thay thoI"ing n"Ec O d” th"at™ 5
O 6150 so vB y=u cSu Othly hy ath°nh Qixi m@hg. N Ecd™ th™ atrong b=t, ng
khi b, ¢ hB t#o n=n ciic IErEng 1°m cho b=t, ng b/ x, p VB nh* ng IE x, p rét nhfl, ©
khi b#ng me¢ th™ | ng chCnhg takh, ng thay Qi c.
Chéng tathdy rf 1° T-nh chét clab=t, ng phUthuAc v°ot™ [oaN/X.
T~ 1oeN/X nhfl thOt-ph chét b=t, ng t,t, t* laen°y IEn thOchét 171 ng b=t, ng kaen.
a/nhiuftn°y g-il° Qnhluft Abrams.
T Qnhluftn°y, nhidung {i Q nghYhay I° I°m b=t, ngkh, Q, o thOsj thuQlc
lo#i b=t, ng chét 1”1 ng t, t hEn.

MAt s, tinh cl tathdy trong quii trinh chA t#o silicon ve ferrosilicon ta thu
Qlickhisilic:

250, + C »> S + SO, + CO;

Khyi silic 1° lo# v/t lioa hAt s c mvn, h# khyi silico Qi ng k-nh ~ 0,15

Micon ( 0,00015 mm). MAt gam khyi silic o dioa t-eh bAm¥ kho@&g 20 m? t#o
n~=n ho# t-nh cao. H# kh, ng kAt tinh, ch™a 85-98% Dioxyt Slic( SO,).
H# khy i silic tiic Qdng nh™ lo# si=u puz, lan, biAn QA hydroxyt calxi © -eh t%a |#
th°nh ciic gel hydrat silic-calxi o -eh. Hioca qu®cUa tic Qdng n°y |° gi®n t-nh thdm
n” Ec, bim d-nh t@hg gi° a ciic h# ¢, t lica v° ¢, t thap, cho ¢ i ng QAt, t hEn v° tdhg
QAbAn cla b=t, ng.

T loen™ Ec/xim@hg cao 1°m gi®n ¢ i ng QAb=t, ng rt rok BiGu (Ghsau Quy
cho thdy quan hogi~ac” i ng QAb=t, ngv° t” lo™ Ec/xim@hg:

100
80 \\
60 <

\\

40

30 <
20 N

| T

10 | 1
03 04 05 06 07 08 09 11 12 13
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a: Cing QAchvu nam
b: Cing QAchvuu,n

B@&g sau Quy so siinh gi° ah# khyi silic, tro bay v° xi m@hg.

Xim@hg Khy i silic Tro bay
T tr- ngkg/m® | 1200 - 1400 200 - 300 900 - 1000
TAh thét do <05 2-4 3-12
chiy
%
BAmM¥ ri=ng 02 - 05 20 0,2 - 0,6
m°/g

KA qu®clh vice s dlhg h- phUgia o khyi silic c® thioa chét 171 ng b=
t, ng rét nhiAu:
Loy R28 clab=t, ng quan siit th¢

B=t, ng kh, ng dOhg phUgiakh i silic, sau 28 ng°y (¥ 50 MPa

B=t, ng© 8% kh»i silicv° 0,8% chét gi®n n" Ec, sau 28 ng°y (4 54 MPa
B=t ng © 16% kh>i silic v° 1,6% chét gi®n n” Ec, sau 28 ng°y G4 100
MPa

ME M=ga Pascan t” Eng Q0 Eng xdp xy 10 kG/cm®.

aiAukioa |°m nh’ ng th-nghicen n°y 1° dOng xi m@hg PC40

Tr" Ec Quy ba n@n trong ng°nh xpy d, ng N"Ec tas’ duhg b=t, ng miic 300
Ml°m ¢ c b=t, ng &k ==n O khii khy kh@. Hai ba ndn gdh Quy vice s’

dlhg b=t, ng miic 400, 500 trong vice 1°m nh° cao tdhg khii phA bian. ChU
yAu's, nung chét 1”1 ng clab=t, ng1° nhi phUgiakh i silic.

T nh'ng ” t'ing v an=u tr=n, Ifi c,t cla chét I"I ng b=t, ng theo quan
Q0n ¢"ing QA t-nh ch, ng thdm, v° nh’ ng t-ah chdt ~u vick khiic rét phU thuAc
veot” loan” Ec/xim@hg.
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Rat tinh co khi ch€ tao silicon va ferrosilicon trong 10 d6t ho quang dién thay
boc ra loai khoi trang day dic ma co quan bao vé moi trudng yéu cau thu hoi,
khong cho lan tod ra khi quyén da thu dugc chat khéi silic theo phan tng:

28i0, + C —*  Si + Si0, + CO,

San phdm khéi silic ra doi dudi nhiéu tén khdc nhau: Fluor Silic , Bui Silic
(Silica dust), Silic nhé min ( Microsilica) , Silic khéi ( Fume Silica ) , Silic bay
(Volatised Silica ), Silic 10 hé quang ( Arc- Furnace Silica ), Silic nung dét (
Pyrogenic Silica ), khoi Silic ngung tu ( Condensed Silica Fume).

Khdi silic duoc cho vao bé tong nhu mot phu gia lam thay doi nhiing tinh
chdt co bdn ctia bé tong. Nho co ché tac dong kiéu vdt Iy ma khéi silic khong gdy
nhiing phdn itng tiéu cuc dén chdt luong bee tong.

Ta thir lam phép so sdnh thanh phan thach hoc trong xi ming Poocling phé
thong, xi 10 cao, va tro bay , ta thay:

Ximang
Pooclang Xi Khadi silic Tro bay
pho thong
CaO 54 - 66 30-46 0,1-0,6 2-7
SiO, 18 -24 30-40 85-98 40 - 55
Al,O, 2-7 10-20 0,2-0,6 20-30
Fe,O, 0-6 4,0 0,3-1,0 5-10
MgO 0,1-4,0 2-16 0,3-3,5 1-4
SO, 1-4 3,0 - 0,4-2,0
Na,O 02-1,5 3,0 0,8-1,8 1-2
K,O 0,2-1,5 3,0 1,5-3,5 1-5

Theo bang nay cha yéu thanh phan cta khoi silic 1a oxyt silic ma oxit silic
nay & dang tro nén khong c6 tic dong hoa lam thay déi tinh chat cuia xi mang ma
chi c¢6 tac dong vat Iy lam cho xi mang phat huy hét tic dung ctia minh.

Tiép tuc 1am phép so sanh giita xi mang, khéi silic va tro bay thi:
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Dung trong ( kg/m’ ) ta thay :
Ximang: 1200 - 1400
Khéi silic: 200 - 300
Tro bay: 900 - 1000

Mit mat do chay (%) :

Xi mang: <0,5

Khoi silic : 2-4

Tro bay: 3-12
Dién tich riéng (m2 / g ):

Xi mang: 0,2-0,5

Khéi silic: 20

Tro bay: 0,2-0,6

Khdi silic cuc ky min, hat khéi silic vd dinh hinh, kich thuéc xap xi 0,15
Micromet ( 0, 00015 mm ).

Khi dung khdi silic cho vao bé tong qua trinh thuy hoa tang 1én nhiéu, luong
nudc st dung giam dugc nén chat luong bé tong dugc cai thién ro rang. Thong
thuong, viéc sit dung khoi silic két hop véi viéc st dung chat giam nudc.

Néu dung khoi silic s& giam dugc 16 rong trong bé tong. Néu khong
dung phu gia c6 khéi silic thuong 16 réng chi€ém khoang 21,8% tong thé tich.
Néu dung 10% khdi silic so v6i trong lugng xi mang st dung thi 16 rong
giam con 12,5%. Néu dung dén 20% thi 16 rong chi con 3,1%.

Thé tich 16 réng (%)

21.8
20 \R'v
\12,5
N
10 \
42\
0
5 10 15  20% khéi silic

Lay R28 cuia bé tong dé quan sat thi:

Gia thir bé tong c6 pham cap C50 :

Be tong khong dung phu gia khoi silic sau 28 ngay dat 50 MPa

Bé tong c6 8% khai silic va 0,8% chat giam nudc, sau 28 ngay dat 54 MPa
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Bé tong c6 16% khoi silic va 1,6% chat giam nuée , sau 28 ngay dat 100
MPa.

Mbi MPa ( MégaPatscan) tuong duong xap xi 10 KG/cm?.
Diéu kién 1am nhitng thi nghiém nay 1a dung xi mang PC 40.

Trudc day nam sdu nam, khi hoi ¢ thé ché tao duoc bé tong c6 mac cao hon
mdc xi ming khong thi cau tra 10i rat dé dat. Khi d6 c6 thé ding phuong phap cap
phoi gidn doan d€ sir ly nhung két qua méi mang y nghia trong phong thi nghiém.

Ciing trudc day vai nam, chuing ta st dung bé tong mac 300 da 1a it. Gan day
viéc str dung bé tong mac 400,500 trong viéc lam nha cao tang khd phd bién. Chu
yéu su nang cao chit luogng bé tong 1a nho phu gia khdi silic.

Viéc st dung bé tong c6 pham cip cao khong chi mang lai loi ich vé cudng
do. Bé tong pham cip cao sé chic dic va nhu th€ su bdo vé bé tong trong nhiing
moi truong xam thuc s€ cai thién ro rét.

Ciac tac dong xam thuc vao bé tong phai qua hoi nudc 4m hodc moi trudng
nude. Céc tac dong hod hoc thuong xay ra dudi hai dang:

+ Su hoa tan chét thanh phan cta bé tong do tac dong ctua dung dich nude an mon.
+ Su truong nd gay ra do su két tinh cua chét thanh phan méi gay ra hu hong két
cau.

Dé han ché€ tic dong an mon, pha hong bé tong diéu rat can thiét 12 ngan
khong cho nuGc thdm qua bé tong. Bién phdp che phu c6t thép bang cach st dung
thép c6 gia cong chong cac tic dong hod chat bé mat thoa ddng bang nhiing vat liéu
méi duge trinh bay trong chuyén dé khac.

- Cac tac dong an mon bé tong kha di

Nguodn goc Qua trinh Phan ting Téac dong
| } }
NZ,
Axit k i —— Hoa tan——  Tir bén ngoai

Muoi xunphat _'\ﬁ‘é\‘& ——  Truong n6 «—— Bén ngoai

[

Bén trong

Phan ting

kiém —»j\j (/7 —Truong nd <«— Bén trong
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Pong bang

nuGe —>w — Truong nd +<—  Bén trong

Cacbonat hoa

3
Clo —’\’\>/\J/i_ — Thay déipH ¥ Bén ngoai

An mon do Fe

- Céc tdc dong cua khi quyén :
+ Cécbon dioxyt ( CO,) khi I6n trén 600 mg/m’
+ Sulfure dioxyt ( SO2) khi tir 0,1 - 4 mg/m®
+ Nitrogen oxyt (NOx) khi tir 0,1 - 1 mg/m’
- C4c tdc dong do cicbonat hoa:
Ca(OH), + CO, — CaCO; + H),0O
pH ~ 13 pH~7
Céc tac dong nay phu thudc :
+ Do 4m tuong doi clia moi trudng
+ Su tap tu cdcbon dioxyt
+ Chat lugng cua bé tong cta két cau.
Thoi gian cacbonat hod tinh theo nam theo tai liéu cua Tién si Theodor A.
Burge, vién chitc Nghién cttu va Phét trién ctia Tap doan SIKA, Thuy s§, thi thoi
gian nay phu thudc chiéu day 16p bao ho cua két cau bé tong cot thép va ty 1é

nudc/ximang. K&t qua nghién ctu cua Tién si Burge thi s6 liéu nhu bang sau:

Thoi gian cacbonat hoa ( nam)

L6p bao ho ( mm)

Tyle 5 10 15 20 25 30
N/X
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0,45 19 75 100+ 100+ 100+ 100+
0,50 6 25 50 99 100+ 100+
0,55 3 12 27 49 76 100+
0,60 1,8 7 16 29 45 65
0,65 L5 6 13 23 36 52
0,70 1,2 5 11 19 30 43

- Tac dong an mon cot thép:

Moi vat liéu bi giam cap theo thoi gian : gach bi mun, gb bi muc, chat déo bi
gion, thép bi an mon, cdc chdé chén moi ndi bi bong , 18, ngdi roi, chim chéc di lai
lam v& ngoi, son bong va bién mau ...

Bé tong d6 va dam tot c6 thé ton tai vai thé ky. Mot bénh rit pho bién 1a su
an mon cot thép trong bé tong.

Diéu nay c6 thé do nhiing tac nhan hét siic nghiép vu k§y thuat. D6 1a:

+ Khong nam vitng qud trinh tdc dong cling nhu co ch€ dn mon cta cot thép
trong bé tong.

+ Thi€u chi d4n cén than vé cdc bién phap phong, tranh khuyét tat.

Moi trudng dé bi hién tugng an mon cot thép la:
* Cong trinh & bién va ven bién
* Cong trinh san xuét st dung cat ¢ ham lugng mudi dang ké.
* Puong va mat duong str 1y chong dong bang dung muoi
* Nha san xuét c6 tich tu ham lugng axit trong khong khi di mdc céan thiét cho tac
dong an mon nhu trong cac phan xudng accuy, cac phong thi nghiém hoa .
* Nha san xuat c6 tich tu ham luogng chat kich hoat clo” di nguy hiém theo quan
diém moi trudng an mon.

So d6 don gian vé su an mon thép:
(V
+1 -

bién thé

oxy hoa khu
0-
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D6i v6i cac ving ven bién nudc ta, néu doi chi€u véi tiéu chuan duge rat
nhiéu nudc trén thé€ giéi dp dung 1a BS 5328 Phan 1: 1991 1a khu vuc cé di€u kién
phoi 10 12 moi trudng khdc nghiét va rdt khdc nghiét. Cac tiéu chuin Viét nam vé
bé tong chua dé cap dén nhitng van dé dn mon cho két cdu bé tong cho viing ven
bién nudc ta.

Theo BS 5328: Phan 1 : 1991 thi tai moi truong khac nghiét va rat khic
nghiét, v6i cac két cau dé trén kho phai cé chat luong bé tong: ty 1& nuéc/ximang
t6i da 1a 0,55, ham luong xi mang t6i thiéu 1a 325 kg/m3 va pham cdp bé tong toi
thi€u 12 C 40. Néu moi trudong kho, uét thudng xuyén thi ty 1é nuée/ximang toi da
12 0,45 va luong xi mang t6i thiéu 12 350 kg/m3 va phdm cap bé tong t6i thiéu 1a
C50.

Dui bé tong mua hay tu ché€ tron déu phai lap thiét k€ thanh phan bé tong va
dam bdo thi cong ding thanh phan nay ghi lai bang phi€u san xudt cho timg mé
tron. Thanh phan bé tong phai thong qua ky su dai dién cha dau tu trude khi ché
tron, can ché tao mau va thi nghiém mau va chi st dung thanh phan nay khi mau
déap tng cic yéu cau st dung. Van ban 1ap lién quan dén thanh phan va chat lugng
bé tong duoc luu trit nhu ho so co ban lam co s cho viéc thanh toan khoi luong
hoan thanh két cau. Moi phi€u lién quan dén chat luong bé tong can duoc ky su chi
huy thi cong xdc nhan rang ding loai bé tong dugc xdc nhan day st dung vao két
cdu nao trong ngoi nha ( dia chi két ciu su dung).

Vat liéu str dung phai dam bao cdc chi tieu chat luong ké ca do sach nhu chat
lugng clinker, chat luong xi mang, thanh phan thach hoc ctia cot liéu, két qua phan
tich ¢& hat cot liéu thé va min, chat lugng nudc, chat luong va tinh nang phu gia.
Viéc xac dinh khoi luong vat liéu ( xi mang, cot liéu tho, cot liéu min, nudc, phu
gia ) trong thanh phan bé tong phai ti€n hanh bang can. Can va cdc phuong tién do
ludong can duoc kiém dinh ding qui trinh va dinh ky theo qui pham , ¢6 ching chi
dugc phép st dung ciing nhu con trong thoi han duge st dung.

V6i bé tong thuong phdm cin c¢6 gidi trinh thém vé sut dung phu gia giam
nudc, phu gia kéo dai dong két dé€ nang cao chét luong bé tong ciing nhu bién phép
dam bao tinh nang va yéu cau ky thuat cua bé tong. Can luu y dén cac thong so su
dung vat liéu va bién phép van chuyén va cdc tic dong khdc khi can chuyén chd bé
tong di xa trong diéu kién dudng phd dong dic.

Viéc thi cong bé tong cho nha cao ting phai tuan thi nghiém tic cac di€u
khoan cuia cdc tiéu chudn sau day:

TCXD 199:1997 , Nha cao tang - Ki thuat ché tao bé tong mac 400-600.

TCXD 200:1997 , Nha cao tang - Ki thuat ché tao bé tong bom.

Dung sai vat liéu trong mot mé tron dugc chap nhan:

Ximang  +3% theo trong luong Xi mang.
Nudc va ting loai c6t liéu : + 5% theo ting loai.
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Ham luong hoa chét cé hai cho chat lugng bé tong nhu mudi clorua, ham
luong sunphat phai tuan theo chi dan cua thiét k€ va ¢6 su phé chuin cta k¥ su dai
dién chua dau tu.

Viéc van chuyén va do bé tong khong duoc 1am hao hut vat liéu thanh phan va tao
ra hién tuong phan tang.

Bé tong khong duoc roi tu do qué chiéu cao 2,50 mét.

Thoi gian van chuyén ké tir sau khi tron xi mang véi nudc cang sém cang tot
nhung khong muon hon 45 phut.

Thoi gian ngung cung cip bé tong vao két cau dé dam ciling nhu su phan chia
mach thi cong nay can dugc thiét k€ coi nhu mot bién phap thi cong cho timg két
cau va duoc k¥ su dai dién cho cha dau tu thong qua.

Qua trinh thi cong d6 bé tong phai chuin bi phuong tién che chin cho bé
tong khi gap thoi ti€t x4u nhu ning néng gay gat hoac mua.

Me¢ bé tong da tron khong c6 phu gia kéo dai thoi gian dong két phai van
chuyén, d6 va dam xong trudc 90 phiit khi ding xi mang Podclang pho thong. Néu
str dung phu gia kéo dai thoi gian dong két thi nha cung cap bé tong phai c6 chi dan
bing vin ban diéu kién sir dung. Bén thi cong phai tuan thi nghiém tic chi dan
nay.

Bé tong dugc chuyén 1én cao c6 thé dung benne d€ cén truc dua lén, Benne phai ¢
miéng d6 bang 6ng vai bat, tranh phan tang khi rét bé tong. Khi dé phai dich
chuyén vi tri tranh gay ra luc tap trung qud mic, anh hudng dén cudng do va 6n
dinh cua coppha, cay chong.

Néu ding bom thi phai ddp tng céc yéu ciu ctia bom nhu do sut bé tong dé
van hanh bom dugc, dudng kinh hat cot liéu tho dé bé tong dich chuyén dé dang
trong 6ng bom.

Moi cong tdc dam phai tién hanh nho phuong tién co gidi nhu sit dung dam
rung hoac cac loai dadm tuong tu. Can bo tri thém it nhat mot ddm cé tinh nang
giong dam duoc sir dung dé phong rii ro khi thi cong. Mbi dam bé tong duoc chon
twong ting véi 8 m3 bé tong d6 trong 1 gio.

May thi cong bé tong dugc rua sach tic thoi sau khi sit dung chéng su bam
két bé tong theo thoi gian.

Mat bé tong hd thay cé vét niat nhd khi bé tong con udt duoc xoa ngay cho
hét vét nit. Can che phu mat bé tong bang bao udt chong sy mat nudc dot ngot va
su phoi 10 du6i 4nh ndng mat troi. Khong duoc phu cédt hay vat liéu roi 1én mat bé
tong coi nhu cach giit 4m.

Thoi gian gilt 4m mat bé tong méi d6 it nhit 7 ngay sau khi ddm bé tong
xong.

Céc loai c6p pha kim loai cidn lam mét bang nuéc trude lic d6 bé tong khi
nhiét do ngoai troi trén 25°C.

Viéc suir Iy bé mat bé tong dic biét nhu ric soi, rac dd hay rac cat, 1am cing
bé mat nho hoa chat hodc céc bién phdp khac phai c6 thiét k&€ bién phap riéng duoc
k¥ su dai dién cha dau tu thong qua.
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C6 thé su ly chong thaim bé mat 16p bé tong tang trén ciing nhd loai chat
chong thim Radcom?7 1a loai chét chong thdm tao phan tng truong nd bé tong dé tu
cheén qua thoi gian str dung.

Ngudi thi cong chiu trach nhiém vé viéc 14y mau va chuyén di thi nghiém
theo cédc yéu cau vé thi nghiém dugc ghi trong H6 so moi thau va trong cic TCVN
hoic céc tiéu chudn khac tuong tng dugc phép st dung. C6 két qua thi nghiém dén
dau nguoi thi cong phai glii ban sao ngay cho kj su dai dién cha dau tu dé quyét
dinh cdc tiéu chi chat lugng trong qua trinh thi cong.

Moi khuyét tat phai 1am béo céo dé chi dau tu quyét dinh. Khong tu y chinh
stra khi chua ¢6 quyét dinh bing vin ban k¥ su dai dién cht dau tu.

5.6 Thi cong 16i citng:

Nha c6 s6 tang tir 9 dén 20 tang nén st dung giai phap két cau la khung bé
tong cot thép tua vao 16i ciing va vach cing. Loi cing 1a 16ng cau thang may dugc
thiét k€ ¢4 mat cit ngang 1a hinh chit nhat, chiéu day du 16n ( 150 ~ 200mm ) ,
pham cdp bé tong tir C25 trd 1én. Vach ciing 1a nhiing tudng bé tong cot thép cé
chiéu day trén 200 mm, chay xudt tir méng trd 1én hét chiéu cao, st dung lam véch
chiu luc ngang cho cong trinh.

La&i cing va vach cing nén duoc thi cong trude cac bo phan khac cua phan
than nha. Néu st dung can truc leo thi sau khi thi cong xong 16i ciing, dung 16i
cung dé 1am diém tua cho can truc leo. Lai cting va vach cting nén thi cong theo
kiéu cop pha truot.

Thi cong cop pha truot 1a bién phdp sir dung céc kich chuyén dung ddy cop
pha bao toan chu vi két ciu lén din theo do cao d6 bé tong cling dong thoi véi viec
1ap dat cot thép dé hinh thanh két cau.

Hé thong cop pha truot gébm cdc thiét bi dong bo cung cadp moi bo phan cén thiét dé
thuc hién day chuyén cong nghé thi cong két cau bé tong cot thép toan khoi ma cop
pha dugc nang dan theo chiéu cao do bé tong. Hé cop pha dugc tua trén gid nang.
Gid nang 1a hé thong chiu luc chinh ctia cop pha trugt, ding dé ¢6 dinh kich, vanh
gong, d& san cong tac va duy tri kich thudc hinh hoc cua cop pha. Cop pha duge tao
tir nhiéu tdm bang thép ghép lai v6i nhau tao hinh két cdu cong trinh trong qua trinh
thi cong nang din chiéu cao theo t6c do d6 bé tong. Cop pha c6 dinh vao vanh
gong va chuyén dich ciing vanh gong. Vanh gong 1a hé thong két cau thanh duoc
thiét k€& giit 6n dinh cho c6p pha va lién két véi gid nang dé cung gid nang kéo cop
pha lén cao dan.

Vanh gong tua vao hé ty kich. Ty kich la nhiing thanh thép tron dugc dat trong
thanh két céu la chd tua va dudng dan cho kich bdm va leo dan theo chiéu cao trong
qua trinh thi cong trugt. C6 loai ty kich rit khoi két cau sau khi thi cong xong. C6
loai ty kich dé€ lai trong két c&u coi nhu gia cudng cot thép cho két cau.
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Cong trinh thi cong 16i va vach cting su dung cop pha trugt phai tuan theo tiéu
chuin xay dung : TCXD 254 : 2001 Cong trinh bé tong c6t thép toan khoi xay
dung bang c6p pha truot - Tiéu chuan thi cong va nghiém thu.

5.7 Thi cong bé tong ing luc trudc :

5.7.1 Nhiing viéc khong thudc vé cong tdc iing luc trudc cdn duogc kiém tra dong
thoi voi cdc cong tdac ung luc trudc nhu sau:

* Bé tong su dung cho két cau ung luc trudc phai c6 ham luong Cl ~ hoac SO, -
khong dugc vuot qua gia tri 0,1 % so véi khoi lugng xi mang.

* Khi thi cong d6 bé tong, phai 1dy s6 lugng mau thir chat luong bé tong nhiéu hon
so v6i thi cong bé tong binh thudng vi cén mot s6 mau sir dung cho kiém tra phuc
vu cong tac ting luc trudc.

* P bén viing va 6n dinh ctia coppha phai duoc ké thém céc tic dong do cong tdc
ung luc trudc gay ra.

* Néu can thiét dé khe ngimng thi cong thi yéu ciu nha thiu thuyét minh su tinh
todn c6 ké dén su lam viéc cua két ciu ung luc truée. Moi tinh todn va thuyét minh
can dugc tu van dam bao chat lugng thong qua dé trinh cht nhiém du 4n duyét.

* Néu muodn thdo d& cdppha sém hon cac qui dinh trong TCVN 4453-95 phai cé
luan cit bang van ban va thong qua tu van dam bao chat lugng trinh cht nhiém du
an duyét.

5.7.2Vat liéu su dung trong cong tdc uing luc trudc:

* Cac vat liéu str dung cho cong tac tng luc trude phai l1a nhitng vat liéu, dung cu
chuyén dung, c6 nhan hiéu phu hop véi thi€t ké va c6 catalogue chinh thiic.

* Cot thép st dung lam két ciu tng luc trudc phu hop véi TCVN 6284-1: 1997 ,
TCVN 6284-2 : 1997, TCVN 6284-3 : 1997, TCVN 6284-4 : 1997 va TCVN 6284-
5:1997.

Thép str dung lam tng luc trudc phai c6 catalogue trong d6 c¢6 thuyét minh
ve:
- Thanh phan hod hoc. Khi phan tich miu didc lai thép nay, luong luu huynh va
photpho khong vugt qué 0,04%.
- Dic tinh hinh hoc nhu dudng kinh, néu khong 16, phai do kiém dién tich mat cat
ngang dé so sdnh vdi tiéu chuén.
- Tinh chat co hoc phai dam béo cac chi tiéu vé :

Luc 16n nhat

Luc chay

Do dan dai tuong do6i Gng véi luc 16n nhat

80



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Do déo
Do phuc héi dang nhiét.
S6 tri cac chi tiéu ghi ro trong TCVN 6284: 1997.

V6i cot thép tng luc trude ¢ vo boc dung trong cong nghé cang sau khong
bam dinh, c6t duoc dat trong 6ng mém, ¢ 16p boi tron giam ma sat dong thoi 1a
16p chong gi.

L6p vo boc phai dap tng dugc cac yéu cau :

Pam bao tinh nang co hoc trong khoang nhiét do tir -20°C dén 70°C.

C6 do bén dé khong hu hong khi chuyén cho.

Khong gay an mon bé tong va thép va cac vat liéu chen khéac.

C6 kha nang chong tham tot.

C6 thé dung 16p boi tron va chong gi bing md choéng gi hodc hic in
chong gi.

Neo tng luc trude va bo ndi cot thép ung luc trudc:

Can doi chiéu véi thiét k€ dé ki€ém tra xem nhitng neo va bo phan ndi nay ¢
phit hop khong. Can phut hop vé tinh nang ky thuat va ching loai v6i nhiing diéu
ghi trong thiét ké. Luc pha hoai ctia neo va cac b phan noi phai dugc ghi 16n hon
luc phé hoai ctia b6 cot thép ting luc trude. Khi khong thé ki€m duoc loai dép ting
yéu cdu nay thi kha nang chiu luc cua nhitng bo nay Gng véi giGi han chay phai
dam bao khong bé hon 95% luc pha hoai ctia b6 cot thép tng luc trudc.

Vi 6ng tao 16 dat c6t thép ting luc trude dung trong két cau bé tong cot thép
cang sau phai la 6ng c6 do bén khong bi hu hai trong khi thi cong, kin va khong ¢6
phan ing voi thép, v6i be tong va cac vat liéu chen khac.

Ong diing cho c6t thép don c6 bom vita phai c6 dudng kinh 16n hon dudng
kinh c6t thép it nhat 1a 6 mm. V&i nhitng ong chita bé cot thép phai c6 tiét dién
ngang 16n hon tié€t dién ngang cua bé thép 1a 2 lan.

Vita d€ bom nhdi vao 6ng di chita thép ting luc truc can kiém tra dé dam
bao:

Trong vita khong chita ham luong ion Cl - va cdc chat khdc c6 thé gay hu hai
cho bé tong va cot thép. Can kiém tra dam bdo:
To6i da ham luong Cl ~1a 0,1 % khai luong xi mang.
To6i da ham Iugng SO, 1a 0,1 % so véi khoi luong xi mang.

Can ti€n hanh céc thi nghiém dé kiém tra :
Cuodng do nén tiéu chudn cla vita khong thap hon 30 MPa va cudng do kéo
u6n tieu chuin khong thap hon 4 MPa.

Do tach nude sau 2 gio khong 16n hon 0,02 va sau 24 gi¢ thi hit hét.
Do co ngét khong qué 0,003.
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Do nhét khong qua 25 giay.
5.7.3 Qua trinh thi cong ung luc trudc.

(i) Cén bo tu vAn dam bdo chat luong phai ching kién va kiém tra vat liéu s& dung
dé thi cong ting luc truGe. Phai dugc doc tat ca cac ho so vé vat liéu va nha thau
phai giao nhiing tai liéu nay cho chu dau tu lam luu tri.

Nha thau can 1ap bién phap chong gi va bao quan vat liéu st dung lam tng
luc true thong qua can bo tu van dam bao chat luong va trinh chi nhiém du an
duyeét.

(i) Viéc cit cdc thanh hay b6 thép ting luc trudc , nhat thi€t phai mai bang may mai
c6 toc do cao. Khong dung cdch cit bang nhiét hé quang dién. Néu dap dau thanh
thép thi chi duoc dap bang phuong phdp co hoc.

(iii) Khi thép thuong va thép ung luc trudc giao nhau, thép thuong can nhuong chd
cho thép ting luc trudc bang cach di chuyén chiit it thép thudng.

(iv) Do sai 1éch ctia 16p bao ho ¢t thép tng luc trude t6i da 1a 5 mm.

(v) Thiét bi kéo cang tng luc trude can kiém tra dinh ky va da duogc kiém chuén.
(vi) TruGc khi kéo chinh thiic, can kéo thir 3 b6 hoidc 3 thanh dé chinh 1y cac dit
liéu thi cong tng luc trude. Phuong cia luc kéo phai triung v6i duong tam ong chita
cap tng luc trudc trong truong hop 6ng thing va triing phuong tiép tuyén néu 6ng
chtta cap ung luc trude 1a cong.

(vii) Sai s6 cho phép khi kiém tra giita gia tri ung luc truéc thuc t€ vdi gia tri qui
dinh 12 5%. Cot thép bi diit hay bi tuot khong duoc qua 3% téng so soi cho mot tiét
dién két cau.

(viii) Do tut neo khong dugc vugt qua dit liéu thi€t k& cho phép.

(ix) Qua trinh thi cong phai tuan thu cic chi dan cta thiét k€. Phai chd y quan sét
toan khu vuc thi cong két cau va cac chi tiét can thiét. Khi phat hién thay diéu gi
khac la phai c6 giai phap su 1y kip thoi.

5.7.4 Nhiing dcic diém khi thi cong cong nghé iing luc trudc:

(1) Cong nghé cang trudc:

* Cin quan sat dé c6 4n tuong rang hé mo bé cing dam bao 6n dinh trong qué trinh

cang. Phai thudng xuyén quan sat kiém tra do bién dang, dich chuyén clia nhiing
bé nay. Khong duoc c6 dich chuyén bé cing.
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* Kiém tra do sach cua thép, khong cho chét ban 1am ngan trd do bam dinh giita be
tong va cot thép.

* Thudng bo tri cang nhiing soi d6i xting dong thoi véi nhau. Can dam bao tng luc
trong nhitng soi nay 1a dong déu, khong gy mo men léch tam cho két ciu.

* Cuong do bé tong khi bat dau truyén dng luc trude it nhét phai dat 75% cudng do
tieu chuén cta bé tong theo thiét k& va khong nho hon 25MPa.

* Khi tha c6t thép ung luc trudc phai theo chi dan cua thiét k€. Néu thiét k& chua
qui dinh thi c6 thé:

+ Vi két cau ma tng luc trude gay nén doc truc thi tat ca cac cot thép can
duogc tha dong thoi.

+ Vi két cau tng luc trude tac dong léch tam thi cot & vung chiu nén it hon
duoc buong tha trude roi méi dén cac cot thép tng luc trude & ving chiu nén nhiéu
hon.

+ Vi Iy do ndo ddy ma khong thuc hién dugc hai diéu trén thi nghién ciu dé
tha cot thép theo tiing cap thanh doi xing xen k& sao cho khong gay noi luc bat lgi
cho két cau, dam bao cho két cdu duoc an toan.

(2) Cong nghé cang sau:

* Can kiém tra that k§ dé dam bdo kich thuGc va vi tri clia 6ng dat cot thép tng luc
trudc cho san. Pudng 6ng phai thong, phai déu. Ban neo chon san & hai dau phai
vuong goc voéi truc ctia dudng 6ng. Can kiém tra lai tru6e khi thi cong cang.

* Can kiém tra viéc bo tri cdc gid dd ong, dam bao viéc d& dugc chic chin dé 6ng
dugc dinh vi ding vi tri va khong bi xé dich trong xudt qua trinh thi cong két ciu.
Khoang cach gitta cac gia dinh vi khong 16n qua 1 mét véi ong tron , 0,80 mét véi
ong gon song va 0,50 mét véi 6ng cao su.

* Khoang cdch bo trf cdc 16 d€ bom vita khong nén qud 30 mét véi 6ng c6 gon song
va 12 mét vGi cac loai 6ng khac. Phai bo tri cac 16 thoat hoi va thoat nudc tai cac
dinh cao va céc vi tri dau , cudi 6ng.

* Khi ong c6 dat sdn cot thép , phai bao vé tranh tia lira dién 1am t6n hai dén cot
thép bén trong Ong.

* Chi dugc kéo cang tng luc khi cuéng do bé tong da dat theo yéu cau cua thiét ké.
Néu thiét k&€ khong yéu céu thi cuong do nay phai dat 75% cudng do tiéu chuén ctia
két cdu khi lam viéc va khong thap hon 25 MPa.

* Trinh tu kéo cang phai theo huéng dan cta thiét k€. Néu thiét k&€ khong cé chi
dan thi phai tinh todn, can nhic trén co s su kéo ciang khong gay nguy hiém do
phat sinh nhitng Iuc ngoai ¥ mudn. Can chii y dén céc tén hao tng luc truéc do bién
dang cua két cau ting vdéi trinh tu cang dugc dé xuat.
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* Viéec bo tri dau kéo cang cot thép tng luc trude phai phut hop véi thiét k€. Néu
thiét k€ khong c6 chi dan thi nha thau can theo nhitng chi dan sau day:

+ Né€u ong dat cot thép la ong kim loai gon séng chon san thi véi cot thép co
dang cong hodc dang thang c6 chiéu dai trén 30 mét, thi phai b6 tri kéo cang & ca
hai d4u. Khi chiéu dai nho hon 30 mét thi chi can bo tri cang tai mot dau.

+ Néu 6ng khong phai 12 loai gon séng thi v6i c6t thép dang cong hay thang
c6 chiéu dai trén 24 mét can kéo cang & hai dau. Néu ngin hon 24 mét thi chi can
kéo tai mot dau.

+ Néu trong két cau c6 nhi€u bé cot thép ung luc truéec duge kéo cang 1 dau,
nén bo tri ddu cang cta cac thanh khac nhau dao dau kéo tai cac dau cua két cdu.

+ Do dai cot thép ngoai neo sau khi cit con thira khong ngan hon 30 mm.
Phéi bao vé dau neo nhu chi din va hinh vé trong thiét k&. Khi can d€ 16 ddu neo ra
khong khi, phai c¢6 bién phap bao vé chong gi va chéng va cham co hoc.

* Khi da cang thép phai kip thdi bom vita vao 6ng chia thép ting luc . Thoi gian ké
tir khi dat thép trong 6ng dén khi bom 14p vita xong khong dugc qua 21 ngay. Néu
phai giit 1au hon phai c6 bién phap chong gi hitu hiéu cho c6t thép, cho neo va cic
phu kién tng luc trudc khic da thi cong trén két cau.

* Vita ding dé bom da duoc kiém tra va c6 chiing chi dat cdc yéu ciu vé chat lugng
mong muon. Khi thoi ti€t lanh , nhiét do -5°C thi khong duoc thi cong bom nhoi
vira.

+ Thi nghiém vé su phl hgp ctia vita phai ti€n hanh trude khi bom 24 gio.
+ Thi nghiém kiém tra do nhét phai 1am 3 1an trong méi ca bom.
+ Thi nghiém do tach nuGc phai lam moi ca mot 14n.

* Qua trinh cang ung luc trudc va bom nhdi vita, nguoi tu van dam bao chét lugng
phai chiing kién ddy du. Can luu y nhitng dac diém thi cong can dép tng nhu sau
day:

+ Trudc khi bom vita, dudng 6ng phai sach va dm.

+ Bom vita theo qui trinh tir 5ng bom duéi thap 1én cao.

+ Khi gip cdc 6ng ding va 6ng xién thi diém bom vita 1a diém du6i thap
nhat cta duong Ong.

+ Can theo doi dam bao ap luc bom khong qua 1,5 MPa. Van t6c bom duy
tri & mitc 6 m/1 phiit. Cac 16 thoat khi cAn m& dé hoi bén trong 6ng thodt dugc hét
ra ngoai, dam bao vira 1ap day.

+ Phai bom lién tuc cho dén khi vita thoat ra & cdc 16 bd tri cao nhat ciling
nhu cédc 16 & dau va cudi trén duong ong. Sau do6 nit cdc 16 thodt khi va duy tri 4p
luc bom 0,5 MPa trong 2 phiit méi bit 16 bom.
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* Vita phai duogc 1ap diay o6ng . Néu nghi ngo vita khong day hoac c6 dau hiéu
khong dau 6ng , phai phut cho vita ra hét, bom nudc thoi rira sach , bom khi duoi
hét nude va lam lai tir dau qua trinh bom.

* Viéc lap ho so phai tién hanh ngay trong qud trinh thi cong va theo timg budc.
Yéu cau cua ho so la day da dit lieu k¥ thuat.

(3) Cong nghé khong bam dinh:

Cong nghé khong bam dinh cht yéu la cong nghé cang sau nén can tuan tha
cac qui dinh cua cong nghé cang sau. Tuy vy can nhdn manh:

* Phai kiém tra cot thép tng luc dam bao cho hinh thic bén ngoai dap tng tinh
nguyén ven cta thanh hodc b thép. Néu vo boc bi hu hdng phai ¢6 bién phap khac
phuc. Néu vo rach nhiéu, khong cho str dung.

* Khi dat cot thép khong bam dinh phai sir dung cdc con ké bang thép dat lién két
chit ché véi cot thép ting luc dé dinh vi cao do clia c6t thép tai cdc vi tri theo thiét
ké&. Khoang cach gitra cac con ké khong xa qua 1 mét hoac 60 lan duong kinh bd
hay thanh thép.

* Neo va cac phu kién dau, phu kién cu6i can dugc bao vé chdng gi , chong xam
thuc ctia hoi nudc.



Chuong VI
Nhitng luu y vé an toan

6.1. Doi voi phan ngam :

Khi dao céc hd sau phai ¢6 cdc lan can chian quanh miéng h6 ngan viéc roi
va ngd xuoéng ho. Ban dém c6 dén bdo ho sau.

Can d6 vat liéu tir trén cao xuong ho, mép ho céan c¢6 thanh chin c6 dinh can
than cao khoi mat lan banh xe 20 cm tranh viéc xe troi .

Puong di lai clia cong nhan tir dudi hd 1én trén phai c6 bién phap chong tron,
truot va co lan can.

Né€u c6 kha nang vat roi tir trén cao xuong thi phai lam mai cho 16i di.
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Khong dung day tran dua dién xuong ho sau. Cic diém dau noi va cdu dao
phéi ndm trong hop céch dién, ¢6 mdi che va c¢6 dinh & noi khong vuéng 16i di
nhung dam bao dé thao tac s dung. Day cdp c6 cach dién nhung van phai di theo
10 tuyén c6 gia do c6 dinh. Khong tha day long thong can vudng 16i di hoac khong
gian thi cong.

Thudng xuyén kiém tra céc hién tuong xap, sut va tinh trang 1am viéc cua
ciy chong, thanh dd, thanh giang néo. Khi c6 kha nang mat an toan phai st 1y hoac
gia co ngay.

6.2 Noi lam viéc :

Mit bang thi cong luon phai kho rdo va duoc don sach s&, phong quang.
Khong vuong vai thanh gb ngén 16i di, gach, vita can trd su di lai trén mat bang.

Khu vuc nguy hiém c6 rao chin va rao chin dugc son mau theo qui dinh vé
an toan. Khong vi pham viéc qua lai trong khu vuc nguy hiém. Khi c6 ngudi xuat
hién trong khu vuc nguy hiém phai ngung moi thao tdc lién quan dam bao an toan
tuyét doi.

C6 1u6i chan d& nguoi nga khi phai thi cong tai nhitng mat cong téc treo leo.
Lu6i chin dugc neo giit, cd dinh, di an toan va 6n dinh.

Can truc c6 dinh, thang tai chd vat hoac chd nguoi can ¢ neo giit vao cong
trinh hoac xuong dat du gitt cho may moc van hanh an toan, du trong tinh trang bao
hay gié manh. Khi c6 gi6é cap IV tré 1én, khong bom bé tong 1én tang cao.

Trong moi truong hop, mdy bom bé tong chi van hanh khi ding tai vi tri da
6n dinh va md& hét thanh ty, kich nén chit xuong dat.

Thang tai chd nguoi tuan theo chi dan dac biét nham bao dam tuyét d6i cho
nguoi st dung. Hanh lang d6n ngudi tir thang tai vao cac tang phai c6 lan can va du
chong d& an toan cho nguoi su dung.

Hé thong gido ngoai phai boc ky bang Iu6i ¢ mat ludi nho hon 3 mm duge
buoc vao gido v6i diém budc khong xa nhau qua 1,2 mét vé cac phuong, méi ting
nha phai ghi 16 do cao va so tha tu tang nha. Hé thong gido ngoai phai ¢6 dinh vao
nha bing thanh gin du chic chian. Khoang cdch giita cic di€ém co dinh gifta gido va
nha khong xa qua 3 mét cho phuong ding va 4 mét cho phuong ngang. Viéc di
chuyén gifta cidc do cao trén gido phai c6 16i di c6 bac thang va c6 lan can vdi tay
vin chic chan.

Khi cong nhan lam trén cao treo leo, dung cu nhu bda, kim . . . phai dung
day budc ma mot dau day tir dung cu, ddu kia 1a diém c6 dinh chic chén, dé phong
bi roi viang khi dang lao dong. Chiéu dai day nén khoang 1,5 mét dé dé thu hoi lai
khi bi roi vang.

Tung noi 1am viéc phai c6 pano nhac nhd riéng vé an toan trong san xuat.
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Can t6 chiic can bo chuyén trach an toan va t6 cong nhan vé sinh lao dong
cho ting khu vuc theo mat bang thi cong. Can b tri thiing rdc thai xay dung cho
khu vuc xay dung va chuyén dé rac thudng xuyén, dinh ky.

An toan chong chdy tuan theo : TCVN 3254:1989, An toan chay- Yéu cau
chung; TCVN 5760: 1903 Hé thong chita chdy - Yéu ciu chung vé thiét k€, lap dat
va su dung; TCVN 5738:1993 Hé thong bao chdy - Yéu cau ky thuat va TCVN
6160:1996 Phong chay chita chdy - Nha cao tang - Yéu cau thiét ké.
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