BUI PHAM BUC TUONG
KHOA XAY DUNG — PH SPKT TP.HCM

! NHAP MON BAO DUONG, SUA
CHUA NANG CAP CONG TRINH



I TOMTAT CHUONG 1

= Vi sao phai hoc mOn nay
= NO1 dung chuong trinh

= Tai1 lieu tham khao

= Phuong phap hoc tap
= Thi & danh gia




I Visao phai hoc mén nay?

Mon hoc nay trang b1 cho nguo1 hoc kha nang:

= Bao dwong tung hang muc cua cong trinh

* Po luong, xac dinh khuyét tat, su co.

» Phan tich nguyén nhén sy c6

= D¢ ra giai phap sua chira, gia cuong

» Panh gia kha ning chiu luc két cau cong trinh
truedc va sau khi gia cuong

= Nang cap cong trinh v4i quy mo khac nhau



I Visao phai hoc mén nay?

Chuan dau ra

Kién thirc

= Hiéu khai niém bao tri, bao dudng, stra chira, gia
cuong, nang cap cong trinh.

= Biét rd quy dinh cta phat luat vé cac van deé trén.

= Biét khao sat danh gia su co va cac budc tién hanh
xay dung phuong an sura chira, gia cuong.

K¥y nang

= Khao sat thu thap dit liéu danh gia su co cong trinh.

= C6 kha niang tinh toan thiét ké gia cuong cau kién



I Visao phai hoc mén nay?
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I Visao phai hoc mén nay?
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Sw ¢6 do sdp san & Hoa Ky




Dong dit Macmara — Tho Nhi Ky nam 1999



Néng tiang gdy sdp nha tai Q.7, Tp.HCM



I NOI DUNG MON HOQC

C1. Gidi thiéu & tong quan mén hoc
C2. Cong trinh nén, su cb, xu ly

C3. Mong coOng trinh, su o, XU ly
C4. K§ thuat do va kiém tra

C5. Khoi xay, su co, xir Iy

C6. Cong trinh BTCT, su co, xt 1y
C7. Két cau thep, su o, XU 1y



Tai licu tham khao

Gi4o trinh, bai giang, tiéu chuan

Bio dudng sira chira ning cap cong trinh, Lé Vin
Kiem, NXB DHQG, 2011

So tay xir Iy sw ¢6 cong trinh XD, Vicong Hdch, tdp
I II ITI, NXB XD, 2011

Sira chira & gia 6 két cau BTCT — Nguyén Xuan
Bich, NXB KHKT, 2005

Building Pathology, Priciple & Practice, David Watt,
Black Well Science, 1999

Building Failures, Daignosis and avoidance,
W.H.Ransom, Taylor & Frabcis eLibrary 1987



TIEU CHUAN XAY DUNG VIET NAM TCXDVN 318: 2004

Xuat ban l8n 1

I Tailiéu tham khao

K&t cau bé tong va Bé téng cot thép-
Hudng dan céng tac bao tri

Concrete and Reinforced concrete Structures —
Guide to Mainfenance

Phan 1- Tong quit ve bao tri

1.1 Nhimg van dé chung

L.1.1 Pham +i ap dung

'Iléuchuéqni}':ipdgngchﬂcéﬂgtéc bao tri cac kst cau b téng vi bé téng cot thep trong céng trinh din dung vi céng
nghiép, nhim dim bao ching ludén duge an todn va [am viéc binh thing trong qua trinh =if dung.

Dot wai cic ket cdu thude chuyén nganh giao thong, thuy loi va cic cong trinh chuyén dung dic biét khac thi khi ap
dung Tiéu chuan néy cin tuin tho ching quy dich kf thust néng khic do cac nganh 46 ban hanh.

1.1.2 Tai liéu vién dan

Ti2u chudin iy duoc sit dung song hinh ciing cdc tai lisu kEF thuit sau day:

TCXD: 45:1972: Tigu chuan thist ke nén nha v cong trinh.

TCWVN 79:1980: Thi céng vi nghiém thu céng tic nfn mdng.

TCWVN 197-1985: Kim loai - Phwong phip thit kéo.

TCVN 4055: 1985: Té chifc thi céng.

TCWN 141: 1993: Xi ming — phuong phip phan tich hed hoc.

TCXD 162-1987: B¢ tong ning— Phuong phip xdc dinh cung dé bing sing bat nay. o
TCXD 171-1959: B: tong ning— Phwong phap khong pha huy sir dung ket hop may do sifu im v sing bit nay d=
xac dinh codng 46 chiu nén.

TCHD 174: 1989: Dit xiy dung— Phwong phap thi nghiém xuyén finh

TCVN 3574: 1991: K&t cdu bé tong cot thép — Tieu chudn thist ke,

TCWIN 5573: 1991: Eet cdu gach dd va gach 44 cot thep.

TCVIN 2683: 1991: Dat xay dung - Phuong phip Liy, bac géi, van charyen v bao quin miu.

TCVIN 2105: 1993: Hén hop bé téng ning va bé téng ning — Ly miu, ch& tao va bao duSng miu thir.

TCVIN 3113: 1993: B2 tong ning — Phudng phip xzac dinh 46 hit nudc.

TCVIN 3118: 1993: B2 tong ning — Phuong phip xdc dinh cudng 46 nén.

TCWN 5718-1993: Mai va san BETCT trong céng trinh Xay deng. Yéu cdu kF thuit chéng thim mrdc.

TCWN 5726: 1993: B¢ tong ning — Phuong phap xdc dinh cving 46 ling tro vi madul dan héi khi nén finh.

TCWIN 4433: 1995: K&t cdu bé tong va bé tong cot thép todn khal. Quy pham thi céng va nghidm thu.

TCWVIN 4085: 1995: K&t ciu gach di. Quy pham thi céng va nghidm thu.

TCVI 2737-1995: Tai trong vi tic déng- Titu chudn thist ke

TCVN 6084-1995: Ban vE nhi vi cong trinh — K hiéu cho cot thép va bé tong.
TCHD 205: 1998 : Méng coc — Tiéu chudn thist k&,




I Tailiéu tham khao
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I Tailiéu tham khao
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I Tailiéu tham khao
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I Tailiéu tham khao
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I Phwong phap hoc tap

PQC TAI LIEU

THUYET TRINH NHOM



I Thuyét trinh nhoém
= Sinh vién lya chon mot dé tai, mét bai bao tir tai liéu
tham khao hoac tu suu tam dé trinh bay sw ¢0, phan
tich nguyén nhan, mo6 phong gia lap su c6 va két luan
= Tir d6 dé xuat bién phap stra chira, khic phuc su ¢o

theo phudng ngang. & kHoaN H2)
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I GoiY Cho Phan Thuyét Trinh Nhoém

= Noi dung thuyét trinh: Pit van dé, phan tich
nguyén nhan, hudng giai quyét, két luan
= Quan trong nhat: phan tich nguyén nhan

= Cac phﬁn mém: Plaxis, Ansys, Etabs ... cO tinh

toan theo buoc thor gian.



I THI & PANH GIA
* Piém qua trinh : 50%

= Tha gitra ky ; 25%

= Thuyét trinh ; 25%
» Kiémtracuoiky :  50%

WIKHONG,L




I THANK YOU

Any questionsd




" BUI PHAM PUC TUONG
| KHOA XAY DUNG — PH SPKT TP.HCM

HUONG DAN CONG TAC BAO TRI
CONG TRINH XAY DUNG



I N6i dung can tim hi€u

1. Khai niém & thuat ngtr

2. Nhitng van dé co ban

3. Trinh tu thuc hién bao tri cong trinh

4. Cong tac kiém tra

5. Chi s6 cong ning can danh gia khi kiém tra KC

6. Sw co & mot so dang hu hong thudng gip cua
két cau



I 1. Khai niém & thuat ngir
= Bao tri cong trinh
= Cuong do dac trung (>95%)
= Chi s6 cong ning
= Chi s6 cong ning dai han
= Trang thai to1 han (limait state)
= Trang thai gi61 han cuc han (ultimate limit state)

la

= Thiét ké theo do bén: dam bao két cau lam viéc

binh thudng dudi tac dong mo1 trudng, thot gian



I 2. Nhirng van deé co’ ban cua bao tri

Yéu cau chung

= Moi két cau can bio tri diing mirc trong suot tudi tho

= Két cau méi xay dung hodc stra chita can dugc bao tri
ngay khi dua vao sir dung hodc khi vira stra chira xong

= Céac két cau dang str dung, néu chua bao tri, thi can bat
dau ngay cong tac bao tri

= Phai c6 chién lwoc tong thé vé bao tri cong trinh gom:
cong tac kiém tra, xac dinh mirc do & toc dd Xuéng cép,

danh gia tinh nguyén ven két cau



I 3. Trinh ty thuc hién bao tri cong trinh

1. Lap va phé duy¢t quy trinh bao tri cong trinh.
2. Lap ké hoach & du toan chi phi bao tri

3. Kiém tra thuong xuyén, dinh ky & dot xuat

4. Quan tric cong trinh khi c6 yéu cau quan trac
5. Bao dwdng cong trinh.

6. Kiém dinh chat luong cong trinh khi can thiét.
7. Stra chira cong trinh dinh ky va dot xuat.

8. Lap va quan 1y ho so bao tri cong trinh



Codng trinh bat dau da vao su dung

- T
Kiém tra dinh ky (3th/thang may ...)

|

A

Kiém tra ngay sau khi nhan ban giao

D3u hidu sai sot <

Sira
chia

Kiém tra
chi tiét

Kiém tra thdng xuyén (thdm, USTT...)

eng

Sira
chua

L

v

Kiém tra bat thdng n(t, nghiéng

Quy trinh kiém tra

Kiém tra
chi tiét

Y

Sla
chia




I 4. Cong tac kiém tra

= Kiém tra ban dau: hinh hoc, bién dang két cau, nut,
rop, ri thép, mau mat ngoai, chat luong BT, khuyét

tat, cong nang ...

= Kiém tra thuong xuyén: truc quan, luc 16n, lién két,

thAm, xam thuc, co gian. Phat hién “van dé” nhu trén
= Kiém tra dinh ky: noi dung nhu KT ban dau

= Kiém tra bat thuong: can xem xét nghiéng, ltn, nit,
gdy, khuyét tat khac,

= Kiém tra chi tiet: luong hoa cac van dé



I Kiém tra truc quan




Il 5. Chiso cong nang can ki€ém tra
Rt > P

Ptt: chi sO cong ning tinh toan

Pyc: chi s6 cong nang yéu cau

Cong nang Chi so cong ning Loai hinh két cau
kiém tra ap dung

Momen uon;

Luc cét; o . ,
1. D6 an toan Moi két cau vo1 cac
- Lyc doc. ? ,
(kha nang , dang hu hong khac
Luc xoan;

chiu tai) nhau
Luc gay sap do0 hoac mat

on dinh két cau




2. Kha
nang
lam viéc
binh
thuwong

+Theo chirc nang két ciu:

-Chéng tham (Luong nudc thim qua két cdu, mat
d6 tham am);

-Cach nhiét (Mtrc truyén nhiét qua két céu);
-Chdng chay (Mirc chiu lira ciia k/c khi c6 chay);
-Chdng dn; bui (Mttc dn, bui);

-M§ quan bén ngoai (Mat do réu mdc);

-Mui (do réu, méc...).

-Két cau c6 cac yéu cau theo
chtrc nang kiém tra;

-Két cau co6 yéu cau tham
my

+Theo tién nghi cho ngwoi s dung:
-Nghiéng léch, vong, lun.
-Vét nirt (Mat d6 va bé rong vét nit).

-Chan rung

Moi két cdu véi cac dang hu
hong khac nhau.

+Theo tic dong xiu dén méi trwong xung quanh:
-Kha nang bong roi 16p bao vé cot thép;
-Mrc tac dong xau dén moi trudng;

-Anh hudng dén cong trinh 1an can.

Cac ket cau c6 nguy co an
mon, han ri cot thép.

Két cau thuong xuyén ti€p
xuc véi chat thai.

K&t cau b1 lun.




I 6.Suco & mot so6 hu hong thuong gip

Theo Khoan 29 Piéu 3 Luat Xay dung

= “Sy coO cong trinh 13 nhitng hw héng vuot
qua g101 han an toan cho phép lam cho cong
trinh c6 nguy co sup do; da sap d6 mot
ph?m hoac toan by cong trinh; hoac cong

trinh khong sir dung dwoc theo thiét ké”



6. Sur co0 & mot so hu héng thuong gip

Phan loai su ¢o

Sw co cho cong trinh: moOt bo phan hodc toan bo cong trinh bi sap 0
phai do bé dé lam lai.

Sy cO mat an toan lao dong

Su ¢ chay nd

Su ¢6 do viéc khai thac va sur dung

Sw co vé bién dang: Nén, mong b1 lun; két cau bi nghiéng, van,
vong... khong thé sir dung dugc binh thudng; Sw cé sai léch vi tri:
Mobng, coc mong sai 1éch vi tri, hudng; sai 1éch vi1 tri qua 1on cua két
cau hodc chi tiét dat san... phai sta chita hodc thay thé; Sw cé vé
cong nang: cong nang khong phu hop; tham dét; cach 4m, cach nhiét
khong dat yéu cau; tham my phan cam...phai sira chita, thay thé dé
dap irng cOng nang cua cong trinh



Sw cé sdp dé cong trinh séan bay Charles de Galle, 2004



SCENE OF THE COLLAPSE - BEFORE AND AFTER
Hll Metal support
structure @ BEFORE Access to departure lounge

from passport control

Footbridge

Concrete
blocks to planes

According to an initial
= enguiry the metal
[ support structure had
pierced the concrete
roof, causing it to split
and fall in.

source: ADP



I 6.Swco & mjt so hw héng thwong gip

Cap do cua su co:

= 1. Sw co cap d0 nhe: cong trinh hodc bd phan bi hu hong hoic cé
dau hi¢u hu hong, vuot qua gid1 han an toan cho phép nhung chua bi
sap d6 hoac c6 nguy co bi pha hoai. (Chi phi <01 ty).

= 2.Su o cép do vwa: 1a bo phan cong trinh b1 sap d6 hodc bi hu hai
de doa tinh mang ctia con ngudi hodc cé nguy co gy 6 nhiém moi
truong. (Chi phi tr 1 dén 5 ty hoac da gay thuong tich > 01 nguon).

= 3. Sw co cap do nghiém trong: cong trinh bi sap d6 hoan toan hoic
b0 phan cong trinh bi sap do, bi hu hai nang né gay thi¢t hai vé
nguoi, tai san de doa 6 nhiém méi truong. (Thiét mang 01 dén 03
nguoi, hodc chi phi 05 dén 50 ty).

= 4. Sw c0 dic biét nghiém trong: 13 su sip d6 toan bd cong trinh
hodc bo phan cong trinh gy thiét hai vé ngudi va gdy 6 nhiém moi
truong. (Thiét mang > 03 ngudi hoac chi phi trén 50 ty).



Sw ¢6 sdp do cau Can Tho nim 2007



I 6.Suco & mot so hw hong thuwong gap
Thong ké nguyén nhan sw co, hu héng

» Hu hdng do thiét ké (46%)

= Hu hong do thi cong (42%)

= Hu hong do lin nén, pha huy mong
= Hu hong do y€u to khi hau nong am:;
= Hu hong do cabonat hoa bé tong;

= Hu hong do tac dong cua mo1 truong vung bién;

* Hu hong do mo1 truong xam thue cong nghiép;



Cac su co do thiét ké

Mt so sai pham thwong xuyén mic phai (chi tinh két cau)

Thict ké 6 ban san
Thiét ké cau thang
Thiét ké giang mong
Thiét ké vach cung
Thiét ké coc

Thiét ké hang rao moéng don

Nguyén nhan Su’ co sdp do tai mét cong trmh

Kinh nghiém thiét ké chua nhiéu, khong tinh toan day du cac loai tai trong

Khong co6 hiéu biét day du vé sy lam viéc cua cong trinh, nhin cong trinh
nhu nhirng cau kién ddc 1ap ma chua xét tong thé

Chua di dam mé nghé nghiép, trinh d6 nang luc thiét ké han ché



I THANK YOU

Any questionsd




BUI PHAM PUC TUONG
KHOA XAY DUNG — BH SPKT TP.HCM

| SU CO THIET KE - MAM BENH
CONG TRINH



I  NOI DUNG CHINH

NGUY CO U BENH KHI THIET KE

1. Do xu 1y thong tin

2. Sai s6t do gia thiét tinh toan va cau tao

3. Sai sot do thiét ké khong hop 1y

4. Sai sét trong ing dung phan mém

5. Sai sot do viéc ap dung tiéu chuan

NGAN NGUA TRONG GIAI POAN SAU THIET KE
I. Khic phuc sai sot cua thiét ké

2. Van dung ISO-9000 dé ngin ngira sai sot



I Do xix ly thong tin
VD1: Do6i tac tai trg xay xudng dét, ké ca chi phi thiét ké,
nhung dé phu hop TCVN thi ... cao do mit bang ...

Cot

SO 0O GIENG KHAI THAC NUOC NGAM

$9595495%
$99595%9%
$LCLLKLC

Tang
nhiém
man

5999
5999
LX<

595
T

Bom chim

||
P55

sz:f: ;\\\\\\\\

Tang
nuoc
ngot

|}
RCRCRETER, R
RS e

Bao cao khao sat dia chat thuy van thuong
chi duoc bd mén két cau quan tam, do dé
cac cau kién thép chén ngam trong dat do
ngam nudc dién... thiét ké co nguy co bi an
mén cao, (Vi du: Cac éng thép clia giéng
khoan cti bi thung, nudc & tang nude man
cd thé qua cac 16 thing do tham nhap vao
tang nudc ngot)

.-.L“.*..-..-._

VD2: Giéng
khoan khai thac
nudc ngam tai
Pong Biang Song
Cuu Long



I Do so d6 tinh khong hop 1y

a) Sa da theo thiét ké ban dau

Yhung BT;WQE}D

b) So do theo yéu cau cla chi dau tu

‘hung BTCT _Dam mai thép

¢) So da tinh toan sai cua ngudi thiét ké

Dam maéi thép

- G6i duge xem 1a cimg hoan toan

d) Téac dong tur dam mai Ién khung BTCT

Yhung BTCT DAm mai thép

Nha xwong tai Ha Ngi




I Do thiét ké cau tao khong hop Iy

a) So dé tinh toan ddm cdng xon b) Neo céng xon khdng dam béo
P(T) \/b / Cot bi pha tai day

g q (T/m) sy

/ : i ~ \‘ \: .A

L 4 14

=] o

. =i

L Thi€u cac cot dai gia cudng nay
e

¢) Neo méng nudc khéng dam bao d) Goi tira b pha va do ép mét

ﬁm Cot BTCT bi bo
Thép neo han khong dat yéu ’\ — Cdng xon
. A cau ky thuat . ﬁ

r / L) 1
g i 8
0 2 - 4 o
si | v | Tudng gach bi
o T pha hay tai vi
[ | ! | % | ! tri nay dan dén
. s - ; Ap d6 ¢4 4 ting
\Tucng gach khong dd chiu T | P
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Céc 6 clra 6 trén tuang J




Do thay déi thiét ké khong hop 1y

Tam lop bt vit
chat vao xa gé tao
thanh giang trong
mat phang mai.
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: Chi co giang dau cot  hai
B=6m gian dau héi nha.




I Do viéc ap dung tiéu chuan

4.12. N§i lyc va& chuyén vi giy ra do thanh phdn {inh va dong cha tai trong gio duge xac

dinh nhu sau :
X =X+ oy (4.13
Trong do : ' '

X - la momen udn [x_c-én}, fure cdt, tue doe, hode chuyén vi
X' - la mémen uén (xo0dn), Juc ¢dt, lue doc hodc chuyén vi do thanh phan tinh o
tai trong 816 gay ra ;
X9 - ]a momen uén {xofn), lue ¢ét, luc doc hofic chuyén vi do thanh phédn dong cle
tai trong gid giy ra khi dac dong ¢ dang thwui
m s - 50 dang dao dong tnh wén,



I Do viéc ap dung tiéu chuan

Tiéu chuan TCVN 4514 — 1988 quy dinh: “d6 doc san
nén lay nhu sau: Tur 0.003 dén 0.005 doi véi dat sét,
0.03 d6i voi dat cat; 0.01 doi voi dat cat dé bi x6i 16”

a) ,
Mat dat

i=0.005
\»
h)

Sai sot khong phu hop voi quy hoach

.

M3t dat

i=0.005
Cac tram dang nudc




I Saisét do khau thiét ké

= S0 liéu thiét ké khong day du

= Sai trong viéc xac dinh tai trong,
= Sai trong viéc 1ap so do tinh toan
= Sai1 khi xac dinh no1 luc

= Sai khi ciu tao chi tiét



I Sai s6t do cau tao chi tiét




I Luwuy phan thép cau tao cho dam




I Cau tao cho cac vi tri 16 trong




I Mot so quy dinh vé cau tao

® © 0 O
o o

o o
@0 0y

Luwu y d6i véi cot thép dam

= Lop bé tong bao vé day a

= Thep doc c6 duong kinh d

= Khoang cach gitra cac thép doc 1a e

= Khoang cach tir 16p cot thép nay dén
16p cot thép kia 14 er

Diéeu kién doi voi a, e, e1

= a>2cm, 2.5cm, 3cm khi d <20, 20-32, > 32mm

= ¢>dvae>30mm

= e1>dvaer>25mm



Mt s6 quy dinh vé cau tao

Cot dai nay may nhanh ???

14



I Ngin ngira sai sot giai doan thiét ké

Cac ca nhan truc tiép thiét ké:

Nguoi thiet ké ty kiém tra thuong xuyén cong viéc cua minh
Cac ca nhan trong nhom ki€m tra chéo cong viéc cua nhau
Chu nhiém du an ki€m tra chat luong ho so thiét ké

Chu tri kiém tra tinh chinh xac cua san pham, su tuan thu cac quy
pham, ti€u chuan TK ...

Cac bo phan, don vi lién quan:

Lanh dao xi nghiép kiém tra tong hop cac thanh phan cia HSTK
vé noi dung — hinh thirc, ky tén

Phong k¥ thuat kiém tra: ndi dung tirng ban vé, ban tinh, thuyét
minh, du toan; chat luong ca hinh thitc — ndi dung; su tuan thu quy
pham, tiéu chuan; tinh hop 1y ctia cac thanh phan HSTK



I Vidu thuc té vé su co thiét ké

Sw o sdp seno kho chira lia cia Trai giong
Long Phu (tinh Soc Trang)



I Baitap

= Mang nudc co chiéu ngang 0,8m, mdi bén dai
36m. Theo thiét ké thi mang nudc khong co
dam conson ma chi ¢6 sit chiu luc cta mang
nudc cau vao dam xudi theo chiéu dai cua kho

= Sinh vién dya vao mo ta tur thiét ké, phan tich
it nhat 02 nguyén nhan kha di dan dén sy co6

sap do mang nudc



I THANK YOU

Any questionsd




BUI PHAM PUC TUONG
KHOA XAY DUNG — PH SPKT TP.HCM

KY THUAT PO VA KIEM TRA
CHAT LUONG CONG TRINH



I TOMTAT
= 1. Cong tac do & kiém tra
= 2. PP kiém tra cuong do thuc té cau kién BTCT
= 3. Do kiém tra nit két cau
= 4. Quan tric bién dang cong trinh
= 5. Thi nghiém nén mong

= 6. Po kiém tra tinh chong tham



I 1. Noi dung cong tac do kiém tra

= Kiém tra ban dau.

= Kiém tra thuong xuyén.
= Kiém tra dinh ky.

= Kiém tra bat thuong.

= Kiém tra chi tiét



I 1. Noi dung cong tac do, kiém tra

Kiém tra ban dau: truc quan hodc béng phuong tién
don gian dé phat hién sai sot chat luong sau thi cong.
Kiém tra thwong xuyén: dé phat hién dau hiéu xudng
cap, 1a cong tac bat budc doi véi moi cong trinh.

Kiém tra dinh ky: La qua trinh khao sat cong trinh theo
chu ky, thuc hién vd1 mo1 cong trinh. Viéc nay phu thudc
tam quan trong, tuoi tho thiét ké va méi truong CTr.
Kiém tra bat thwong: khi c6 hu hong dét xuat. Kiém
tra bat thuong thong thuong di lién véi kiém tra chi tiét.
Kiém tra chi tiét: di lién v6i xac dinh co ché xudng cap,
danh gia mic do xudng cap va di dén giai phap sira chira



Cong trinh bat dau da vao su dung

Kiém tra dinh ky

|

A

Kiém tra ban dau

D3u hidu sai sot <

Sira
chia

Kiém tra
chi tiét

A A

Kiém tra thang xuyén

eng

v

Sira
chua

L

Kiém tra bat thdng

Quy trinh kiém tra

Kiém tra
chi tiét

Y

Sla
chia




I Po kiém tra cwong d bé tong

2 loai phwong phap do, NI
kiém tra cuwong d¢ BT Nar.

= Khong pha hoai: Si€u
am, bat-nay, vét han BT,

chan dong

= Y pha hoai: lay 15i, lay

mau truc tiep



I 2.1. Phwong phap bat — nay

Bé tong niang - Phuong phap xac dinh cuong do nén
béang siing bat nay

Heavy Weight Concrete — Method of Determination of Compressive Strength by Rebound
Hammer

1. Pham vi ap dung

Tiéu chudn nay ding dé xdc dinh do ddng nhét va cudng do nén cia bé tong nang trong
két ciu bang sing bat ndy.

Tiéu chudn nay thay thé tiéu chudn 20TCN 162 : 1987
Lua chon phuong phép thi nghiém theo tiéu chuidn TCXD 239:2000.
Khong dp dung tiéu chuéin niy trong cdc trudng hop sau:
—  D6i véi bé tong c6 mac dudi 100 va trén 500;
—  Déi vdéi bé tong diing céc loai cot liéu 16n ¢6 kich thuée trén 40 mm (Dmax>40mm);
— Dai véi bé tong bi niit, té hodc cé cic khuyét tit ;
I — D6i véi bé tong bi phan ting hoic 1a hén hop cia nhiéu loai bétong khic nhau;
— D6i véi bé tong bi hod chit an mon va bé tong bi hod hoan;
— Khéng duoc ding tiéu chudn niy thay thé yéu ciu dic méu va thit miu nén.
2. Tiéu chuan vién dan
TCVN 6025 : 1995. Bé tong - Phin mdc theo cudng do nén;

TCVN 3105 : 1993. Hén hgp bé tong nang va bé tong nang - Liy mdu, ché€ tao va bio
dudng méu thi;

TCVN 3118 : 1993. Bé tong nang - Phuong phédp xdc dinh cudng do nén;

TCXD 239 : 2000. Bé tong nang - Chi din dinh gid cudng do bé tong trén két ciu cong
trinh.



2.1. Phwong phap bat — nay

Muc dich thi nghiém

= Xac dinh cuong do BT dua trén viéc so sanh tr1 bat
nay trong quan hé voi duong chuén thue nghiém
da xay dung truoc

Dung cu thi nghiém

= Nguodi ban

= Sung bat nay

Luu y: Goc ban cua sung

‘,l..



I 2.1. Phwong phap bat — nay
Khong dung Kkhi:
= Giam dinh phap 1y
= BT mac <100, >500
= BT co cot liéu 1on
= BT nut, 6, khuyét tat
= BT phan tang, hon tap
= BT khoi 16n




I 2.1. Phwong phap bat — nay
Tién hanh thi nghiém
= S6 lugng mau lay phu thudc vao tinh hinh

cuong do thuc t€¢ & cau kieén can do

VONG O 1 | {7 =2M ) | vONG PO 2

\ /

, © O

>400 cm?2




I 2.1. Phwong phap bat — nay
Tién hanh thi nghiém
= Thao tac: sung thang goc bé mit, ting ap tir tir
déu, doi sung bat thi doc & ghi tri SO.
= Moi ving ban khoang 16 lan, néu vung do co6
2 mit do thi mdi mét ban 8 1an.

= Tai diém do chi ban 1 lan duy nhat



I 2.1. Phwong phap bat — ndy
Chinh 1y so liéu tri s6 bat nay

= 16 1an bé 3 1an min, 3 1an max

g5

N =
10

= Khi can thiét phai hiéu chinh gia tri trung binh

cho phu hop goc ban



I 2.1. Phwong phap bat — ndy
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I Xy dung duong chuan thuc ngiém

TCXDVN 162 : 2004
Phu luc A
(tham khao)
Xac dinh phuong trinh quan hé R - n va vi du xay dyng biéu dé quan hé R - n
A.1 Xac dinh phwong trinh quan hé R - n

Phuong trinh dac trung cho quan hé R - n ¢6 dang ham tuyén tinh hoac ham ma nhw
sau:

a) Khi khoang chénh léch giira gia tri crong do 16n nhat va nho nhat thu dwoc trong
thi nghiém téi 200 daN/cm?, thi phuong trinh dac trung cé dang tuyén tinh:

R=a,+a.n (A.1)

b) Khi khoang chénh léch giira gia tri crong do 16n nhat va nho nhat thu dwoc trong
thi nghiém 1én hon 200 daN/em® thi phwong trinh dac trung ¢6 dang ham mi:

R=b, & (A.2)



Xay dung dwong chuan thuc ngiém

trong do:

Cac he so a_, a;, b, b, duoc tinh theo cong thire:

ay, =R—a.n

i ﬁrj, —HIR R)

i=1

a, =

Z( af

f-=

i(ﬁ —?:XlnR lnR)
=

_r
bl_ N

i=l

b, = o R-bim

Z(ﬁrf —n)_

g

(A.5)



I Xy dung duong chuan thuc ngiém

Gia tri covong do trung binh cua bé tong R va gia tri bat nay trung binh n dé
xac dinh cac hé sé trén duoc tinh theo cong thire:

N
_ 2R

R =" A7
N ( )
N
- Z n,
n=-I1— A8
N (A5
N
- Z InR,
m mR=2L (A.9)
N

R, va n, la cac gia tri twong ing cua cuong do va gia tri bat nay doi véi cac to mau
riéng biét (hoac doi vai tirng mau);

N la so6 té6 mau (hoac sé cac mau riéng biét) duoc st dyng dé xay dung biéu do
quan he.

Chii thich : Cé thé su dung phuong trinh (1), (2) hay bi¢u dé cua quan hé R - n, néu sai
s6 va hé so hi¢u dung cua né khong vuot qua gioi han cho phép (theo diéu 2.5).



I 2.1. Phwong phap bat — nay

= Vi du tién hanh thi nghiém 22 t6 mau dé xay
dung gia tr1 R-n. K€t qua nhu sau

|

20

450

400 yar

350

250 o /

200 -/"

R (daN/cm2)

150

100 '-a..n
10 20 30 33 40




2.1. Phwong phap bat — nay

= Tri s6 bat nay tir to 1 > 22

Ky hiéu | n (vach) R Ky hiéutd | n (vach) R
to mau (daN/em?) mau (daN/em?)
1 223 234 12 31,1 349
2 21,5 | Q221D 13 30,2 342
3 25,5 267 14 30,1 369
4 25,1 265 15 29.4 336
5 24,0 260 16 29,5 340
6 23.8 257 17 29,3 351
7 26,4 310 18 29,4 361
8 252 307 19 34,0 392
9 25,1 325 20 34,7 399
10 25.8 296 21 34,6
11 294 344 22 34,6 402




I 2.1. Phwong phap bat — nay
= Khoang dao dong cuong do BT
408-227 = 181 (daN/cm2) <200
= Vay phuong trinh quan hé c6 dang tuyén tinh
(phu luc A TCXDVN 162:2004)
R =a,+ an

= a1 co: a =R-an

i(ﬂi — EXR!. — E)
a, = = N, _

Z {_ni. - f’.')z




I 2.1. Phwong phap bat — nay

= Tu bang s6 doc thi nghiém c6

R =324.59
n=282
= (Gi1a1 h¢ phuong trinh
a, = - 42,15

a, = 13,09

R=13.09n—-42.15



I 2.1. Phwong phap bat — nay

» Uu diém
+ Tién hanh nhanh
+ Chi phi thap
+ X 1y s6 liéu don gian
» Nhuoe diém
+ Chi do dugc cuong do BT bé mat

+ Do chinh xac cua phuong phap thap



I 2.2. Po bang phwong phap song siéu Am

Muc dich
- Xac dinh do déng nhat BT
- Xac dinh vét nurt, d6 rong va khuyét tat;

- Xac dinh bién d6i tinh chat (cuong do...) theo thoi gian

- Xac dinh cuong do bé tong;

- Tinh toan mé dun dan hoi ciia bé tong xi mang (*)
Nguyén ly chung: do van toc truyén séng siéu am tir
dau phat dén dau thu trong bé tong.

y ==
T



I 2.2. Po bing phwong phap séng siéu Am
Thiét bi do kiém tra ciia séng siéu am
= B§ phan tao xung dién
= 1 doi dau do

= B0 phan khuéch dai

I = B0 phan dém thoi glan



I 2.2. Do bang phwong phap song siéu am
= Co sé xac dinh: Sy twong quan giita van toc
truyén séng thue té va dwong cong chuin vin
toc truyén song xay dung trudce

= B0 tri thi nghiém

Hinh 1 B6 tri truc tiép Hinh 2. B6 tri bén truc tiép Hinh 3. B6 tri gicn tiép



I 2.2. Do bang phwong phap song siéu am
Tién hanh thi nghiém
= B6 tri dau do: d6i dién, vudng goc, 1 mit phang
= Po xung van toc
= Xu ly s6 liéu loai trir sai s6

= Panh gi14 so sanh v41 bi€u d6 chuan



I 2.2. Po bing phwong phap séng siéu Am
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I 2.2.Po biing phwong phap song siéu 4m

Rn (Kg/cm2)
400
300 i 4 4
200 !l -
I o
100 "’; ”

3.0 3.5 4.0 V(km/s)



I Cac yéu t6 anh hwong phép do van toc xung siéu Am

1. Do am va nhiét do cua bé tong:

-

4
=1

6

5
> o
) s
2 -~
o

-1 -20 20 40 60

2 / Temperature in Celsius

¥ .55 —— Beton lufttrocken

%-Correction of Sound velocity

—&— Beton wassergesattigt




I Cac yéu t6 anh huéng phép do van toc xung siéu 4m
2. Chiéu dai dwong truyén:

-Chiéu dai duong truyén phai du 16n dé khong bi anh hudng do ban
chat hon tap ctia bé tong.

- Chiéu dai t6i thiéu phai >100mm v&i BT c6 kich thude cot lidu
Dmax=20mm va >150mm vo1 BT c6 Dmax=40mm.

3. Anh huéng ciia cot thép:

- Van toc xung trong bé tong cot thép tai cac ving lan can cia thép
thuong cao hon trong bé tong khong co cot thép. Van toc truyén
xung siéu am trong thép 16n hon khoang 2 1an so véi trong bé tong
nén xung nhan dugc ¢ dau thu c6 thé 1a mot phan truyén trong thép,
mot phan truyén trong bé tong.



H|| Su tang lén cua két qua do xung siéu am phu thudc Vao vi tri, sO

luong va du:()’ng kinh ctia cot thép trong khu vuc truyen xung si€u
am. Vi vay dé co cac két qua do chinh x4c, trude hét phai xac dinh
vi tri, s0 luong va duong kinh cua co6t thép trong bé tong.

Néu khong tranh dugc nhitng chd bo tri cot thép thi phai dua vao
hé s6 hi€u chinh.

Chi tiét viéc hiéu chinh xem trong TCXD225-1998 hoic
BS 1881 Part 203:1986




I 2.2. Do biang phuwong phap sOng siéu am
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I 2.2. Po biang phuwong phap song siéu Am




I 2.2. Po biang phuwong phap song siéu Am
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I 2.3.Po cuong do bang PP khoan lay 16i

= Phuong phap % phé hoai bang
cach khoan truc tiép vao cau kién
BT dé lay mau

= Mau duoc lay sé cho kiém tra dé
xac dinh:

Cuong do chiu nén

Kha nang chiu hoa hoan

Murc d6 xam thuc ma BT chiu

= Két qua cua phuong phap tin cay



I 2.3.Po cwong d§ bang PP khoan lay 16
Cac budrc tién hanh thi nghiém Q
= Chuan b1 hién truong do & kieém
tra
= Khoan lay 15i
= Gia cong mau va yéu cau k¥ thuat

Thi nghi€ém chiu nén va tinh toan

= Panh gia két qua




So sanh do chinh xac cac PP

7.2.1 D¢ chinh xdc cua phuong phap thi nghiém
Mifc 6 chinh xac clla phudng phap thi nghiém dudc xép hang tir cao dén thap nhu sau:
- Phuong phap khoan 18y mau xac dinh cudng dd bé téng hién trudng quy vé mau Iap phuang
12

chuén (R,,) vdi sai s6 trong pham vi iﬁ,%, trong dé n 1a s6 Iuong mau khoan;
- Phudng phap do van téc xung siéu am xac dinh cudng dé bé téng hién trudng quy vé mau lap
phuong chudn (R, véi sai sé trong pham vi + 20%;
- Phuong phap ding sing bat ndy cho cudng dé bé téng hién trudng quy vé mau Iap phuong
chuén (R,,) vdi sai s6 trong pham vi + 25%.

Khi cdn d6 chinh xac cao nén sif dung phuong phap khoan ldy mau dé xac dinh cutng do
bé téng hién trudng.

Trong truding hdp xuat hién cac yéu t6 dan dén viéc khong thé khoan 18y mau hodc phai
gidm s6 lugng mau khoan, thi c6 thé& két hop sl dung ho#c sir dung déc Iap cac phuong phép
khéng pha huy (siéu &m va sung bat nay) dé xac dinh cudng dé bé tong trén két c&u cong trinh

nhung phai dam bao cac yéu cau sau:



I 2.4 Siéu am coc nhoi




I 3.Dokiém tra nit két cau

3.1. Po kiém tra nirt cau
kién bé tong

= Pau tién phai tham dinh
nguyen nhan gay nut:
cat, uon, hoa hoan, lin
Iéch, mang nhén, mai rua
.V.V...

= Dung cu do kiém tra vét
ntt bang thude, kinh
phong dai ...




I 3.Dokiém tra nit két cau

2. Po kiém tra chiéu siu vét
nut be tong

. Bg kiém tra chiéu sau vét nit
thang dung

= Do kiém tra vét nirt xién

= Po kiém tra vét nirt sdu

i 3.Do kiém tra nirt khoi xay

4. Do kiém tra nut cau kién

thép




| PHUONG PHAP SIEU AM XAC PINH CHIEU SAU
VET NUT CUA BE TONG XI MANG
(TCXD 225-1998) (TCXD 358-2005)
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| PHUONG PHAP SIEU AM XAC PINH CHIEU SAU
VET NUT CUA BE TONG XI MANG
(TCXD 225-1998) (TCXD 358-2005)
Cach bo tri dau phat va thu xung siéu Am
Co thé bo tri dau phat va dau thu siéu 4m theo cach:
+ B6 tri 2 mat doi dién (truyén truc tiép)
+ B6 tri 2 mit lién ké (ban truc tiép)

+ BO tri trén cung 1 mat (gian tiép)



I B6 tri dau do siéu Am

Direct Transmission  Semi-Dim et Trammision  Indirect Transmission



I B tri diu do siéu 4m
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I PP1. Chiéu sau vét nirt xac dinh theo cach

Crack depth )

-
b

(4t7 —t7)
Stk ko= [
t t c \‘ (t22 —tlz )
_E“E SV CHUNG MINH

g = Ius CONG THUC TREN

EE\NN

Start by STRET
End ba MENU or END
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PP2. C6 thé dat tién hanh theo cach sau

- Thuc hién 2 1an truc tiép trén 2 vung bé tong cua cau kién voi

cung chi€u dai chuan do nhu nhau:

+ Tai vung bé tong tot

: A A ALy Lf2 L/2
+ Tai vung bé tong co vét nut L L
- Tinh chiéu sau nut theo: | |
2 — ,
2@ P Pl
A S T
Trong do:

T;: Thoi gian truyén trong bé tong qua vung co vét nut

T: Thoi gian truyén trong bé tong qua vung khong cé vét nirt



PP3. Co thé d:it dau do theo cach

-Pau phat duoc dat cach tam vét nirt mot khoang 2.,5Y.
Pit dau thu & cac vi tri cach dau phat 1Y, 2Y va 3Y theo
phuong cua vét nit. Poc cac thoi gian truyén va vé bicu
d6 nhu hinh duéi (y=150mm).

Néu du:()'ng thiang nodi 2 diém (yl T1) va (y2 T2) kéo dai
di qua goc toa do thi khong cé vét nirt nam sau trong bé
tong,do sau vét nit C duoc tinh nhu sau:

C= —25

2 IO
Y |(@z+31)
2\ (I.T)
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I Mt s6 hinh anh




I TIL Quan trac bién dang cong trinh

1. Quan triac nghiéng cong trinh (TCXD 357:2005)
= Chiéu cao H

H=Ixtga

= P nghiéng i .
i=alH

H’
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Il Quan trac nghiéng cong trinh e

(TCXD 357:2005)
||‘[IIIII*I|
. 7 Y
; Hinh A.1 Xdc dinh do nghiéng cila cdc cot bing day doi
—— 71— —
5O B
- . _ N — — _:_>
A 100
. _ )
Hinh A2. Do do nghiéng biang mdy kinh vi va théc ﬁ
O

Hinh A3. Do do nghiéng bang mdy toan dac dién tir



210 |:

3. Quan tric bién dang cong trinh

2. Quan tric lin cong trinh (TCXD 271:2002)
Pz

»

=

fﬂ

E

1- Oc diéu chinh mée

2- Be tong diy 500

3- Ong kim loai &0

4- Lp dem than dng diy 200

5-Ong bao v& $110

0- Lop dém mét dog diy 200

7- Ddu mdc bang dong $25 ¢o

khic ddu chif thap dai 60

8- Nip bho v¢ duong kinh 200, cao 100
0-Tuong gach bao ve: 600 x 600 x 600



I 4. THI NGHIEM /NEN

MONG
/ ANSEERANN

VAVA

AN 00 v Th Ng: ancom

THI NGHIEM NEN Tinn
CONG TRINH: MULBERRY LANE - Wi, BONG
BIA DIEM: HA BONG - HA NG!
TAI TRONG THI NEHIEM: 3,900 TAN/COC




I 4.1 Thi nghiém nén tinh (TC 196:1997)

= Thiét bi thi nghiém

= H¢ phan luc

= H¢ gia ta1: kich thuy luc ¢6 kha nang lam viéc
binh thuong dudi tai trong >1.5 tai1 thi nghiém

= Hé thiét bi do quan trac: do tai trong tac dung
dau coc, chuyén vi dau coc

= Tam dém dau coc



I 1. Thi nghi¢m nén tinh thong thlr(mg

POI TRONG

AN A .

—

KICH THUY LUC - C@C‘THU’ ~ DAM CHINH

. - B - e 2
._.\_I-. e - s g i e .'\"-. il oM



I 2. Thi nghiém nén tinh bang coc neo




I 3. Quy trinh gia tai

= Kiém tra su lam viéc ban dau cta thiét bi (tang
5% vé 0)
= Gia tai theo ting cap cua tai trong thiét ké

200% Ptk

Ptk

Ptk
75% P1x
50% Ptk 50% Ptk
0
25% Ptk thid gian {phut)

Tai trong (tan)




TT Tai trong (% tai Thoi gian giir tai
trong thiet ke)
1 25 DPén khi t6c d6 lin nho hon 0,25 mm trong 1 gi&
2 50 Dén khi to6c do lin nho hon 0,25 mm trong 1 gio
3 75 DPén khi t6c d6 lin nho hon 0,25 mum trong 1 gi&
4 100 Nhv trén hoac 24 gio
5 50 Dén khi téc do hoi phuc nho hon 0,25 mm trong 1 gio
6 25 Dén khi téc d6 héi phuc nho hon 0,25 mm trong 1 gio
7 0 nt cho dén lic khéng doi
8 25 Dén khi téc do lin nho hon 0,25 mm trong 1 gio
9 50 nt
10 75 nt
11 100 nt
12 125 nt
13 150 nt
14 175 nt
15 200 nt @
16 175 Dén khi téc do hoi phuc nho hon 0,25 mm trong 1 gio
17 150 Dén khi téc do hoi phuc nho hon 0,25 mm trong 1 gio
18 125 nt
19 50 nt
20 0 n@c trong ﬁD




I 4.Métsoluuy

Toc d§ chuyén vi dau coc on dinh khi (trang
3 TCXD 196:1997)

= Khoéng qua 0.25mm/h véi coc chong

= Khong qua 0.1mm/h vd1 coc ma sat
Coc bi xem la pha hoai Khi:

= Pha hong vat licu

= Sau 24h d6 Iin S do P=2Ptk do duoc: S>2%D

= Sau 24h do Iun S do P=2.5Ptk do duoc:
S>2.5%D

= Po lun du > 8mm (trang 3 TCXD 196:1997)



Téil trong (t4n)

Chuyén i {mm)

—{-

CHU KY 2

Hinh B1: Biéu d6 quan hé 1di trong — chuydin vi 1‘
Théfl gian {phit)
* - ¥ — + ¥

i - - -

Chuyén vl imm)
O T
}

5] LA G O

Hink B2: Bifu 48 quan hé chuyén vi = théi gian

LI.LI"-| i glan {phut)

s
. ;o

Chuyén vi (mm)  Titrong (tan)



I 4. Mot soluuy

= Coc bi xem la mat on dinh khi S {%} (mm/ h)




I 4.2 PPTHU PONG BD NHO - PIT

Data Acauisition Svstem

- OGS Hammver

N ¥

f I Ground Surface

7
/

Accelercmelers

Existing Drilied Pier



I 4.2 Nguyén ly va thiét bi thi nghiém

= Nguyén ly: Xac dinh v1 tri va muc do khuyét
tat (néu co) clia coc dua trén song phan hoi
(s6ng wng suat) ghi duoc trén dinh coc
* Yéu cau thiét bi
Thiét bi tao luc va cham
Thiét bi thu nhan so liéu

Thiét bi ghi, x{r Iy va trinh dién s6 liéu



I 4.2 Nguyén Iy va thiét bi thi nghiém

Pile Integrity Tester

[l L

DEFAULT PILE NAME3

FLURTHER INFORMATION

T | LE ] Ws | ~
a1y fp— 40.0 |13s00] €

T2 t -|

DEL || BMP




I 4.2 Pham vi itng dung

= Dung cho ca coc dung lan
nghiéng

= C6 thé stir dung cho két cau
twong tu coc

= Chi phu hgp v61 coc ¢o

. L/D<30

= Khi gip nhicu khuyét tat

rat kho phan tich




4.3 Qui trinh thi nghiém

Thr tu cac bude thue hién nhu sau

1. Vé sinh dau coc

2. Déan dau do gla tbc 1én mit dinh coc

3. Bat may vao cac thong so can thiét

4. Dung bua chuyén dung g6 1én dau coc 5 nhat
5. Kiém tra tin hiéu ghi dugc cua ting nhat bua,
néu tin hiéu khong tot b lai

6. "Phan tich" tin hi€u ghi dugc

7. Tat may chuyén sang coc khac



I 4.3 Qui trinh thi nghi€ém

FEEEEEEEN

Erel O0-Farsay [=+=F-LE [CiFl+=+]1-Tl {FE-&1-WE EFT-B1-F
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I 4.4 Muc tiéu thi nghiém

= Xac dinh stre chiu tai cua coc theo diéu kién
dat nén, gom ca strc khang miii va ma sat thanh.

= Panh gia do toan ven cua coc trong qua trinh
thi nghiém

= Két qua quan trong nhat cia PDA 1a biéu d6
mo phong thi nghi€ém nén tinh coc, trong do thé

hién quan hé tai trong - do lin cua cc



I  4.4Y tuéng ban dau

= Cong thirc mo6 hinh chung

|

N/ /4




I 4.4 Nguyén ly xac dinh sirc chiu tai

Wxh=Rxs
R W x h
S
= W: Qua nang

= H: Chiéu cao roi
= R: Surc khang tong ciia coc
= S: Do choi



d6 toan ven coc theo PDA (53§

bang 2 phuong phap:

- = Ly thuyét cua vién CASE
0

|Mass m; Stittness k;| 3 B
AL=LN = 1m t > H.

Spring (static resistance)
Dashpot (dyramic resist) ||

= Ly thuyét ciia hing PILE




4.5 Phat trién 1y thuyét tinh toan

AL =cx At
_0 _ 0o
7 7 77 AL cAr
$AL — =
At



I 4.5 Toc do song vat chat c
" Taco: F=oxA=egxEXA (1)

= Toc d6 va cham u trong 1 khoang thoi gian A¢
gdy ra gia toc: a=u/ At
" Laico: F=mxa=AXpXxALxa
=AxXpxAL xu/At (2)
(1)=(2) két hop u=¢ X c ta co:

, E
c-=—

Jo,



I 4.5 Vi du tinh toan

= Mot coc b1 va dap voi toc d6

3m/s, hdy tinh toan lyc 16n nhat [ W J

khi coc chju va cham biét rang: IV= e
= Module dan hdi coc E=210.000
Mpa /7 /7

= Dién tich mit cat ngang coc:
A=115 cm2

= Toc d6 truyén song trong coc:
c=5120 m/s




I 4.5 Toc do song cho 1 so loai vat lidu

Vat lieg | Module E, Khoi lugng riéng, | Toc dd
At vipa kN/m3 song, m/s

Thép 210.000 78.0 5188.5
Bé tong 29.000 24.0 3476.1
. GO 16.000 3.0 4472.1

Nuwoc 2.100 9.8 1463.9



I 4.5 Bo tri thiét bi thi nghiém PDA

Pém diu coc D Péu do luc 1
Piu do
—_— glﬂ Iﬁ‘c 1 \ ]
| 'tooodo &

Che > 1.5D

el B e

" /I:I I:l Pau do luc 2

; Piu do
Pdu do lyc bau do gia tdc 2
gia toc
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Giao dign phan mén chuyén dung phin Két qud phin tich sicc chiu tdi coc
fich két qua thir coc - CAPWAP xudt ra fir phan mém CAPWAP



I THANK YOU

Any questionsd




BUI PHAM PUC TUONG
KHOA XAY DUNG — PH SPKT TP.HCM

‘CHUONG III, SU CO & BIEN PHAP
GIA CUONG MONG CONG TRINH



I TOM TAT CHUONG III

1. Su 0 sai vi tri mong

2. Su ¢o bién dang mong

3. Su ¢0 16 rdng mong

4. Méng thiét bi, mong bing va cau lap coc
5. Su ¢6 moéng coc

6. MOt sO dang su ¢6 nén mong khac



I Cac dang mong thwong gap







1. Sur ¢0 sai vi tri mong

1.1 Phén loai & dic diém

Sai1 phuwong huong cong trinh
V1 tri mat béng mong sai

Cot cao A0 mONE Sal (luu y mong bang c.Khd, méng bé 112
Hai Ba Trung — Nhu Lan)

Vi tri cac chi tiét sai (bulong, thép cho ...)



I 1. X Iy sw co sai vi tri méng
1.2 Nguyén nhan thwong gap
= Sai soOt trong khao sat
= Sai sot trong thiét ké

Ban vé sai, khi tham tra khong phat hién

Bién phap thiét ké khong hop 1y

Ban vé kién tric — két cau — M&E khong thong nhat
= Sai sot trong thi cong

Phong tuyén tric dac sai

K§ thuat thi cong khong tot



I 1. Xik 1y sw co sai vi tri mong

1.3 Phuong phap xu ly

Phuong p

Phuong p

Phuong p

hap cau, chuyén dich (moéng nho)

hap kich, day

hap kich, déy, kéo

Phuong pl

nap mo rong mong

Phuong pl

hap thay the

Cac phuong phap khac (dd bo, stra TK)



I 2. Xily sw co bién dang mong

2.1 Piic trung su co

= Bién dang lun

= Bién dang nghiéng

= Bién dang nirt

2.2 Nguyén nhén sw co

= Van dé khao sat dia chat (thau kinh, tGi bun ...)
= Piéu kién nudc ngam thay doi

= Van d¢ thiét ké

= Van dé thi cong



I 2. Xily sw co bién dang mong

2.3 Phwong phap xir 1y: thuong bang cach xir Iy nén
= Dung kich nang chita nghiéng

= Kich day hodc cau chuyén

= D¢ tar (Thap nghiéng Pi1zza)

= Nén ngugc

= Gia cO mong

2.4 Nhirng diéu can luu y

= Tim hiéu rd nguyén nhan gay bién dang

= Chon phuong phap xir 1y toi uu



I 3. Xwrly swco 10 rong mong

3.1. Pic trung cua su co

Bé mit mong BTCT xuat hién rd, 16 rong, hd cot thép

RO 13 hién tuong bé mit BT khong co6 vira XM, chiéu

sau da 10 ra >5mm
L6 rong 1a chi cac khuyét tat nam sau trong cau kién

Hé cot thép 1a hién tuong cot thép chu khong dugc bé

tong bao vé ma 10 ra ngoai



I Mot vai hinh anh thwong gap




| vai hinh anh thlrg gap




I 3. Xwrly swco 10 rong mong

3.2 Nguyén nhan sv ¢6 16 rong méong
= Khong tuan thi bién phap thi cong (chiéu cao roi BT,
quy trinh van chuyén ...)

= Khong theo phan doan, phan dot gay 10n x0n trong qua
trinh thi cong dan dén dam sot

= Do vé sinh san trudc khi do bé tong khong dat

= Van khudn khong kin khit ddn dén mat nudc bé tong
gay ra 16 r5ng

= Trong bé tong 1an bun, da 16n, di vat

= Cap phoi bé tong khong dat chuan



I 3. Xwrly swco 10 rong mong

3.3 Phwong phap xit Iy su co

= Sau khi x4c dinh su ¢d

= Trinh don v1 chtrc nang

= Lap bién phap gia cuong. Thuong co 4 cach:
Stra chira cuc bd
Nhoi vita
M0 rong mong

Pha do lam lai



I 4. Sw co mong thiét bi

4.1 Pic trung sw co

= Hong thiét bi do mong chiu chan dong 16n

= Bulong chan méng bi dich chuyén, nghiéng, dut
= Anh hudng dén cong trinh 1an cin

4.2 Nguyén nhén sw co

= Do thiét ké khong tot hodc tu liéu ban dau khong
chuin xac

= Do viéc xu ly nén khong tot

o Lép dat may co sai sot, 1éch tam



I 4. Sw co mong thiét bi

4.2 Nguyén nhén su co (tt)

= Do chan dong 16n

= Do su cong huong Mong - May

= Do bulong chan mong

4.4 Xir 1y sw co

= Thém dém theép

= Tam thép noi dai bu long

= Dung vira, keo gia cuong chan bulong

= Dung chi tiét lién két khac



I Bai tap gia co méng bing & cau lap

www . caud gm

Thép moc cau



I 5.Quy trinh & Sw co cong trinh coc




I Quy trinh thi cong coc khoan nhoi

Typical bored pile work process
~____in constructing a cast-in-place concrete pile with a bell pile bottom.
Ay NGCREC N B § ¢y 8 I
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1. Centering 2. Starting driing 3. Inserting stand pipe 4 Feading bentonite 5.0Drlling 6l the specified depth  6.insering beling
bucket 7. Reaming bore hole boftom 8. Measuring depth 9.Setting up iron-reinfforcement cage. 10, Insarting tramie twbe 11,

Claaning s8ma by an air-ift 12, 13 Concrating  14.Complating cast-n-place concrate pia with MHM%uduuﬂgbkdﬂ L I:Dnj



I 5.1 Thicong coc nhoi

+DINH VI COC




I 5.1 Thicong coc nhoi

CONG TAC
KHOAN TAO LO




5.1 Thi cong coc nhoi

Mdy tréin
Bentonita

— el

Bentonite
hin = Bentanite trong lang coo
| L khaan
B \ i vé b ing
Bentonite. .'
s0ch = "—‘—_r____ e
<
Hentonite Bdm bentonite vao
biln long can khoan




HII 5 1 Th1 cong coc nhoi
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I 5.1 Thicong coc nhoi

Dai thi cong

G




I 5.1 Thicong coc nhoi

CONG TAC LAM
SACH LO KHOAN




I 5.1 Thicong coc nhoi

— Khi nén
DD sach




Quy dinh ve viec xir ly can lang

TIEU CHUAN XAY DUNG VIET NAM TCXDVN 326 : 2004
0.5. Do dac trong khi khoan

Do dac trong khi khoan gom kiem tra tim coc bang mdy kinh vi va do dac do sau cdc 16p dat
qua mun khoan lay ra va do su ho khoan theo thiet ke. Céc I6p dat theo chieu séu khoan
phai duge ghi chép trong nhat ky khoan va ho so nghiém thu coc (xem phu luc C). Ct khoan
duoc 2m thi lay mau dat mot lan. Neu phat hién thay dia tang khac so véi ho so khao sdt dia
chat thi bao ngay cho thiét ke va chi dau tu de 6 bién phap dieu chinh, xt Iy kip thoi. Sau
khi khoan den chieu sau thiet ke, dimg khoan 30 phiit dé do do lang. D6 lang dugc xdc dinh
bang chénh léch chieu siu gita hai lan do lic khoan xong va sau 30 phit. Neu do lang vuot
qua gi6i han cho phép thi tien hanh vét bang gau vét va xur Iy can lang cho tdi khi dat yéu
cau.




I Quy dinh vé viéc xir ly can lang

11..2  Kiem tra dung dich khoan

11.2.1 Dung dich khoan phai duge chuan bi trong cic bon chita ¢ dung tich du 16n. pha véi
nudc sach, cap phoi tuy theo chung loai bentonite, dieu kién dia chat cong trinh va dia chat
thuy van cua dia diem xdy dung, dam bao gitr thanh ho khoan trong suot qua trinh thi céng
khoan lo, lap dung cot thép, ong kiem tra siéu am, ong dat san de khoan lay 161 day coc (neu

5

TIEU CHUAN XAY DUNG VIET NAM TCXDVN 326 : 2004

¢d). cau lap ong do bé tong va san céng tac...Bé day 16p can lang day coc khong qua tri so

Sdtl.

— Coc chong < 5cm;  Coc ma sat + chong < 10 cm;



I 5.1 Thicong coc nhoi
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I 5.1 Thicong coc nhoi




I 5.1 Thicong coc nhoi
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I Hinh anh thi cong coc khoan nhoi |

Ha long thép



oc

A

A

e long c

D6 b



Do be tong coc



Sau khi do BT coc



_".-_---1]-"—-J T -I-




Dap ddu coc



Lam sach bé mong



D6 bé téng 6t mong




D6 bé téng 6t mong







Thi cong thép dai coc



T

Sau khi ihi cong thép dai coc



I 5.2 Swco mong coc nhoi

Mt s6 sw ¢ coc nhoi tiéu biéu

= Coc nhoi d=1000mm, dai 37m cua nha lam viéc 10
tang Tong Cong Ty XDCT Giao thong 6 (it chay tao hang)

= Coc khoan nhoi duong kinh = 800mm, dai 44m cia
Nha may xi mang Can Tho (sip thanh hé)

= O cau Binh DPién, su cd khong ha hét duoc chiéu dai
long thép thiét ké, va sau d6 cho rat 1ong thép 1én dé
thoi rura lai, nhung khong rut 1én dugc

= Cau M§J Thuén coc s6 4 tru thap bo Bac, BT bi phan
tang & d6 sau -80m, gifra 2 16p BT 1a 16p dat sét mun
khoan lan bentonite
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I 5.2 Sw co mong coc nhoi

0 Cau Binh DPién, sdp thanh ho, rit ong thép khong én



I 5.2 Swco coc thwong gap

Nhirng huw hong ¢ miii coc

= Nhirng hu hong ¢ miti1 coc hay xay ra do bun khoan
ling dong & day ho khoan va dat dudi miii bi xdo dong
hoic déo nhdo do bentonite hap thu

= Hu hdéng nay nghiém trong voi coc thiét ké c6 sy tham
gia cta strc khang miii, nhat 1a coc ¢c6 mo rong chan va
c6 thé dua téi giam cuong do tai miii coc hodc pha hoai
coc do do lun

Nhirng hw héng é phan trén dau coc

= B¢ tong dau coc bi Xép do bot tap chat, xi mang nhe noi
lén trén mat bé tong



5.2 Sw co coc thuong gip

Nhirng hu hong ¢ than coc

Than coc phinh ra do sap thanh ho khoan

Than coc bi co that do sy day ngang cua dat

Do tir bién cua dat yéu duéi tac dung day cua BT

C6 hang hoc, rb to ong ¢ than coc do su luu thong
ctia nudc ngam, do bétdong khong du do sut can thiét
BT than coc bi dit doan boi thau kinh dat nam
ngang hodc lan bun, 1an vira bentonite do c6 su co sap
thanh vach trong luc d6 bé tong, hoic do nhac 6ng do
be tong Ién qua cao



I 5.2 Sw o coc thwong gap

Sw ¢o sap thanh vach ho khoan
= Khi khoan gap t'?mg dat yéu ma khong co 6ng vach
= Tang dat yéu:
Moédun bién dang E0 < 50 kG/cm?2,
GoOc ma sat trong ¢ < 10°,
Hé so nén a > 0,05 cm2/Kg,
Do sét B> 0,75,
Strc khang xuyén mii qe¢ < 4kG/cm2,
Chi s6 xuyén tiéu chuan cua dat N < 4.
= Céac tang dat yeu cO trang thai déo chay dén chay

khi khoan tao 16 s& dé gay hién tugng sap thanh néu
khong c6 ong vach mic du co dung dich Bentonite.




I 5.2 Sw o coc thwong gap

Trong cong doan khoan tao 16

Vi tri ho khoan bi veéng vt can trong long dat, doi
khi khong thé truc vét cac vat can trén dugc

Khong ha duoc ong chong dén cao do yéu cau hodc
khoan khong Xuéng; do da mo coi hodc vat can khac
Sap thanh véach 16 khoan

Dung dich bentonite dong tu nhanh va nhiéu xuong
day 16 khoan

Lép mang 4o sét bam quanh vach ho khoan qua day



I 5.2 Su co coc thuwong gap
Trong cau tao, gia cong va ha long thép

= Khong ha dugc 10ng cot thép va 16 khoan, (do 16ng
thép bién dang, uoén cong trong qua trinh cau lap)

= Ong vach bi ltin (do treo 16ng thép qua ning 1én)
= Long thép bi ngp trong dat




I 5.2 Swco coc thwong gip

Trong cong doan d6 bétong dic coc

= Bétdng than coc bi phan tang, rd va co
vat la (nhu : thau kinh bun, dat, vira
bentonite, v.v...), dugc phat hién qua
viéc do chat lvong coc (si€éu am, khoan
lay mau,v.v...)

= Tac nghén bétdng trong ong.

= Khi rat 6ng vach 1am kéo theo ca khoi
bétong va phan coc dudi ong vach cling
b1 long theép kéo 1én theo, hoac tao vong
rong trong BT.




I 5.3 Nguyén nhan xay ra su co

Sap thanh vach ho khoan do dung dich khoan
= (Cac chi ticu k¥ thuat cua dung dich bentonite

Tén chi tieu Chi tiéu tinh nang
1. Khoi luong riéng 1.05+ 1.15g/cm?
2. DO nhdt 18 + 45giay
3. Ham luong cat < 6%
4. Ty 1é chat keo > 95%
5. Lugng mat nudc < 30ml/30phut
6. D0 day 4o sét 1 + 3mm/30phut
7. Luc cat tinh Iphut: 20+ 30mg/cm?
10 phat: 50 =+ 100mg/cm?
8. Tinh 6n dinh < 0.03g/cm?
9. b6 pH 7+9




Gia cd thanh ho khoan




I 5.3 Nguyén nhan xay ra su co

Sap thanh vach ho khoan do nwéc ngam

= Ap lwe thuy ddng trong tang cat, cat pha sét 16n

= Khi khoan gip tang cat c6 nudc ngam véi ap luc
[6n, nwde ngam co ap chay vao trong ho khoan
mang theo dat cat & vach ho khoan (hién tuong cat
chay) 1am ho khoan tai tang nay rong ra, c6 thé kéo
theo cac tﬁng phia trén bi sup.

Bién phap khic phuc??



I 5.3 Nguyén nhan xay ra su co

Sap thanh vach ho khoan do thiét bi & k¥ thuat

= Do chon k¥ thuit, thiét bi khoan khong phu hop
v6i dat nén.

= Do toc dd khoan qua nhanh vita bentonite chua kip
hép thu vao thanh vach, hoac viéc nang ha gﬁu
khoan qua nhanh dan dén sép thanh vach 16 khoan.

Bién phap??



I 5.3 Nguyén nhan xay ra su co

Sap thanh vach ho khoan do 1ong thép
» Do ha 1ong thép va vao thanh vach 16 khoan

= Khi ha long thép nhanh c6 thé va vao thanh vach ho
khoan dan dén sap vach 16 khoan.

Bién phap??



I 5.4 Phong tranh & Xir Iy sw co

Khi gap vat can

= Gap su ¢ vat can co thé dung loai géu khoan
thich hop dé pha vat can roi tiép tuc khoan,
hoac dung céc thiét bi khoan cat, truc vat vat
can lén.

= Poi voi nhitng trudng hop dic biét khong thé
truc vot vat can 1én dugc phai dich chuyén vi
tri coc khoan nhoi hoic thay phwong an coc
khoan nhoi bé’mg loai mong coc khac



I 5.4 Phong tranh & Xir Iy sw co

Trong cau tao, gia cong va ha long thép

= Khéng ha dwoc 1ong cot thép: do 1ong thép bi
bi€n dang udn cong trong qua trinh cau lap.

= B6 tri mdc cau phu hop dé tranh su co nay, hodc
nan lai 10ng thép.

= Ong vach bi Iin. Khong treo 16ng thép ning 1én
ong vach

= Long thép bi ngap trong dat: Theo quy dinh. khi
long thep cham day thi nang 1én 10cm.



I 5.4 Phong tranh & Xir Iy sw co
1. Khi d6 BT bi tic nghén bé téng trong ong
Bién phap
= Nang ong d6 BT 1én nhung van ngap trong BT
2. Ca khoi bé tong trong ho khoan bi kéo 1én
kh1 rat ong vach
Bi¢n phap

= Str dung phu gia kiém soat ninh két



I 5.4 Phong tranh & Xir Iy sw co

Bé tong than coc bi phén tang, rd t6 ong va cé vat la

= Do thiét bi @6 BT khong thich hop hoic tinh trang lam
ViEC Xau;

= Do d6 BT khong lién tuc, hoac rat éng dan BT nhanh

* Do st dung BT co thanh phan khong thich hop, d¢ sut
khong dat yéu cau lam BT r6 hoac phan tang;

= Do su 11):9 thong nudc ng§m~le‘1m tro1 vira X1 mang, chi
con la1 cot li¢u (b€ tong b1 10);

= Do cosu c~6 sap thanh vach ho khoan trong luc do bé
tong lam lan dat sap vao bé tong.

X ly sw cf:): Khoan rira sagh ré‘ii,bO’m vira X1 mang vao, lua
chon thi€t b1 phu hop, cap pho1 BT



I 5.5 Nhan xét & Két luan

= Coc khoan nhoi, ngoai wu diém con ton tai nhugc diém
da dugc thé hién qua cac su ¢6 kha phirc tap. Do do,
phai hiéu rd nguyén nhan dé c6 bién phap phong ngtra.
= Coc nhoi thuong gip nhiéu su c¢6 1a do c6 qua nhicu yéu
t6 anh hudng dén nod. Cac yéu to do la:
Diéu kién dia chat thuy van cong trinh.
Trong khao sat hién nay chi xét vé tinh chét co, 1y cta dia
chat ma chua quan tam dén tinh chat hoa hoc cta dat,
nudc, hién tuong cat chay va dat sup.
Dung dich bentonite (chua xét moi twong tac that day du
gitra ben va moi truong dat nén)

= Kinh nghiém & cong nghé 1a hang dau



6. Cac dang su ¢c0 mong thuong gap
= Cau Vian Thanh: 1/2001 dén 1/2002, 2003 sira dén nay

I Theo dong sw kién
Su cb tai hdm chui cdu Van Thanh 2

Stra chira cau Van Thanh 2 khé hoan

. thanh tién dé

Hdm nay, sau 15 ngay bat tay vao sira chifa, nira
bén phai cau Van Thanh 2 theo huwéng tir qudn 1
ra Binh Thanh da duoc "pha" xong. Tuy nhién,
theo Ban Chi huy congtruongtm viéc s(ra chifa
céu khé hoan thanh tién 48 ma UBND TP HCM
giao.

Cam ngan can phong vién tac nghiép tai cdu Van Thanh 2
Séng 27/10, Bé trwdng B Giao thdng Van tai Dao Binh Binh ¢4 yéu cdu Téng
cdng ty X4y dung cdng trinh giao thdng 6 kiém tra va nit kinh nghiém viéc mt sb

can bé ctia don vi ngan can mét sé nha bao tac nghiép trén céng tnrdng cu Van
Thanh 2.

Pwéng ham chui va cdu Van Thanh 2 1an
70cm

Séng 24/10. Céng ty Céu 60 thudc Téng cdng ty
Xy dung cdng trinh giao théng 6 sira chira cau.
Sau khi xe cdo bic |ép bétdng & ddu md cdu phia
quan Binh Thanh d& 16 ra I&p bétdng duoc b lin
duéng day dén 40 cm.

3 thang méi sira chira xong ciu Van
Thanh 2

Ong Lé Binh Nhién - t6 trréng diéu hanh du an -
cho biét, cac don vi thi cdng, tur vén thigt ke va
tur van giam sat da thdng nhat phai cd thai gian
ba thang m&i dam bao dieu kién thi cang sira
chifa cong trinh cdu Van Thanh 2.

Pé nghi bd trwdng chi dao khac phuc sw ¢d cdu Van Thanh

Chiéu 1210, S& Giapthﬁng cong chinh TP HCM dd co van ban giri Béntn.r‘c’:r'ng
Giao thdng vén tai d& nghi chi dao Céng ty twr vén thiét ké giao thdng vén tai phia
Mam hoan tat ngay hé so thlet ké ki thuat thi céng va du todn kinh phi khic phuc
tinh trang xuéng cip cda cdu Van Thanh 2.

L6 thing cdu Van Thanh 2 chi dwoc stra
qua loa

Chiéu 10/10, Céngty céu 60 thudc Téng céng ty
Xdy dung cdng trinh giao thdng 6, da cho tram
bétdng vao |8 thing trén cau Van Thanh. Theo chi
dao cia 5& Giao théng cong chinh TP HCM,
Céng ty Quén Iy cdng trinh céu pha thanh pho da
dwra mét tim sat day ra ddy trén ché mat cu vira
duwrge tram trét.

Cau Van Thanh 2 bi thing

L& héng trén mat cdu Van Thanh 2 (TP HCM) c6
dién tich 0,5x0.5 m. Dé cénh bédo cac phrong
tién tranh di vao ché mat cdu bi vé, ngudi ta cam
vaq da mét cai coc nhwr ngon lao chia nguoc vao
chigu xe chay.

Khan trwong khic phuc sw¢d ciu Van
Thanh 2

Bd trrdng Giao thdng Van tai vira chi dao Cuc
truréng Cuc Gidm dinh va Quan Iy chét lrong
cdng trinh giao thdng thuc hign céc bién phap gidi
quyet nhung \fan |:Te \re chat Irerng cla du an
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1. Thi cong nha dan: Dao mong sau hadn
va khong co bien phap bao vé cong trinh
lan can

/- - guyén nhan nha 91B bi

® /THE THAD

sap dugc xac dinh 1a do

Ha Noi: Sap nha 5 tang, dan hoang loan

= \ 14 N \
mf ~V&o lic 3h sang 19110, mét tiéng nd vang tréi nhwe dong dat do sép nha tai 9 | ) daO mong Xay nha
s0 91, pho Hang M3 (quan Hoan Kiém, Ha Néi) khién cho ngwddi dan xung quanh phai
chay tan loan.

dung nha 91 lai khong ap
dung céc bién phap chong
do an toan nén toan bd
g01 nha 91B khong chiu
duoc luc da nghiéng han
o1 sap troi han vao vi tri
dang dao mong.

C&t giang mdng cia ngdi nha 918 d3 bi gy, tng 1 bi s4p tudng, nit todc,
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Trong viéc xay dung cong trinh do thi, cac cong
trinh lan can luén tac dong, ho trg lan nhau, lam
phan ap, doéi trong nhau. Néu pha vd ngdi nha

di co thé lam pha v& can bang ctia khu nha
xung quanh. Néu dao mong coé thé gay ra xao
tron nut lun nha hang xom...
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Sang 20/04/2017, Quy Nhon,






Thi cong tang ham toa nha Pacific
gay sap Vién khoa hoc xa hoi




Theo két luan ban dau ctia cong an thanh phé, nguyén nhén su cd 1a trong ltic do bé tong bikc
twong Pacific day 1 m, sau 45 m, nhitng ngudi thi cong da so sét dé bun dat lan vao mot cho.
O do6 sdu hon 20 mét, sttc nén qud 1dn, cho 161 nay khong chiu nai bi buc ra.

Lo thing c6 tiét dién 20 x 70 cm duéi tang ham 1am cho nudc ngam kéo theo cét dudi nén cin
nha Vién Khoa hoc xa hdi 6 at chay sang tang ham dang thi cong cua cao 6c¢ Pacific nam lien
ke. B1 mat chan, toan bd can nha hai tang, dién tich khoang 60m?2 do sup.
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Lép 6

Lép 7

Pao giai doan 1

Pao giai doan 2

Pao giai doan 3

Pao giai doan 4

Pao giai doan 5

BPao giai doan 6

Vi tri 16 thung trong tudng vay tudng Ung tang chéng thii 3
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Tudng ba rét bi ndt, 16 c6t thép, chan tudng bi nghiéng léch,
mac bé tong thap so vdi thiét ké, chuyén vi tudng 20 cm




Cic s c xiy dume ai TP HOM i day: [

-Ngay 27/3: sut nén chung cu 20716 B Bui Vién, phuong Pham Ngi Lao, quan 1, TP HCM
canh ho méng cong trinh cao 6¢ van phong cho thué so 102 Cong Quynh

- Ngay 1/11: Sap nén treong Lwong Pinh Cia, phudng An Phd, quan 2 1am 800 hoc sinh
nhao nhac.

- Ngay 31/10: Nghiéng chung cu Cosaco tai s6 5, Thi Sach, quan 1 1am hon 100 ngudi hoang
loan canh cong trinh Residence.

- Ngay 9/10: Sap Vién va lin mt S& Ngoai Vu, phwong Bén Nghé, quan 1.

Pao dat thi cong phan ngam nha cao tang thuwdng lam
thay ddi va bi€n dang diéu kién dia chat thay van trong
dat, do d6 dé tac dong dén khu vuc xung quanh.

SU CO THUONG XAY RA KHI BIA CHAT YEU,
HOAC BAT CAT CO NUOC NGAM




4. NGHIENG TRUGT DAT KHI CO
CHENH CAO DIA HINH




Poasible slops falwe due 1o Possible braskdown Bt Possible groundwater Satlament due to ambankmant

e L L e

Dard slity Clay
W_= 40 - 45/ {43)

Su chuyén vi nghiénc
xi mdng Thang Long (TP. H6 Chi Minh



5. LUN BE MAT DO KHAI THAC NUGC NGAM

2 cm/ thang
1 1

Dat yéu 24 m
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Tinh trang “loan” giéng khoan kéo dai nhiéu nim ¢ TP.HCM dan téi hau qua muc

nude ngam hang nam bi ha thap, lam ting tinh trang sut lun.

1999 TP.HCM c6 96.000 giéng nudc ngam, trung binh 46 giéng/km?2. Chi hon 10
nam da c6 thém100.000 giéng, khién muc nudc ngam bi ha thap nhanh chéng



Bai hoc kinh nghiém :

(@) Tudng chan bé tong cot thép can cam vao I8p dat cd kha
nang ngan cho nudc ngam va dat cat & xung quanh
khéng thé chay vao hd méng;

(c) Khi thi cong dao dat va hut nuéc ho dao, can theo doi va
gidam sat chat ché nhiing hién tugng cd thé gay Iin sut
cho cac cong trinh Ian can (ha muc nudc ngam, kéo theo
dat cat...) hodc gay su c6 cho ban than tudng chan
(chong gilr thanh ho dao, bién dang thanh ho dao...);




CAC CHU THE DAN
PEN SU CO NEN MONG



2003 (Théng ké BXD):
20 dén 30% SCNM la do sai sot trong khao sat

2010 (H6i thao qudc té “Xay dung cong trinh trong diéu kién
dac biet):

Phan tich 28 cong trinh co su c6 phan ngam
xay dung tai Ha NOi va TP.HCM cho thay,
17% lién quan dén so lieu khao sat chua day
du




A1. TIEU CUC (GIAN DOI, SO SAl) TRONG KHAO SAT,
KET QUA THIEU CHINH XAC

Cau Non Nudc (Ninh Binh):Coc khoan nhoi phai
khoan thém 72 chiéu sau thiét ké mdi tdi tang

da goc



Cau Hoang Long (Thanh Héa) - 400m / hé khoan

khong
c6 s6 liéu két qua thi nghiém tirng mau dat ma chi cé bang tong hgp cac
chi tiéu co ly




Tram nghien tho - Nha may xi mang Tam Diép:
Khong khao sat dia chat, niGc ngap h6 mong, cham tién do




A2. THIEU KIEN THUC BIA CHAT DAN DEN
PHUGNG AN KHAO SAT KHONG TOT

M Hai Phong




Cau Thanh Tri - Kiém tra 132 coc, chi 49 coc dat yéu cau,
trong do co nguyén nhan khao sat khong ky




~ A3. THIEU KIEN THUC NEN MONG
DAN DEN PHUONG AN KHAO SAT SAI




CAC YEU TO LIEN QUAN BEN
CHAT LUONG KHAO SAT

1 — Nang luc doi ngl khao sat;

2 — Phuong an khao sat;

3 — Thuc hién cong tac khao sat;

4 — Nghiém thu danh gia cong tac khao sat;

2010 (Hoi thao qudc té “Xay dung cdng trinh trong diéu kién
dac biét):




- Lap nhiém vu khao sat;
- Phan tich s6 liéu dia chat, lap va tinh téan, thiét ké cac giai
phap nén mong;

2006 (S3 XD TP. HCM):

2010 (H6i thao qudc té “Xay dung cong trinh trong diéu kién
dac biét):




B1. THIET KE CHUA TIiNH HET CAC
TAC DONG LEN HE DIA KY THUAT




B2. THIET KE PHUONG AN MONG KHONG PHU HOP

PAT NEN VA TAI TRONG CONG TRINH

2. M ta hé do tam tai hai nhip ciu bi sap do © Mong coc BTCT
Coc 300x300
14 coc moi dai
Béng sau trung binh -37m

(3) Bim sét tramg thii déo chiy

(4) Bimn sét Ein hiru co xen kep
cilt min trgng thii déo cha

Méng cua hé dé tam

v

Cau Can Tho - Lan léch tru d8 tam la nguyén nhan sap dé



Vi du giai phap thiét k€ mong
khong phu hdp

Phé duyét : 1979

Thi cbng : 1985-1992
Sua chia : 2002-2007
Chi phi sua : 20 ty




B3. THIET KE SAI SOT DO CAU THA,
TRINH DO KEM, TINH TOAN SAl

Nha thi dau Phu Tho - Nhip méng I6n hon nhip mai 2m



PHAP LUAT %/ THE THAO E I s :
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Vu Cang LPG Thi Vai: Thiet hai hang tram i == TERY
ty déng — ok
f.'VJ'eIN;m;l"n.l'eI)-.- La cﬁn.g trlnh .tn;.ng diém cap quéc gia, yéu cau phai dam - _ i

bao van hanh an toan toi thiéu 30 nam nhwng xay chwa xong da bi hong =
néng, thiét hai hang tram ty déng.

Kho cang Thi Vai:
- Thiét ké cho dat ducng ong va cac hé thong ky

thuat Ién I6p dat dap day 3,5m, phia dudi la dat
bun set rat yéu day 8 — 23m;
- Két qua : Lun, lun léch va nut qua muc cho phép;




Nha may son ma ton Hai Phong:

- Dia chat: I6p dat dap day 3,5m, phia dudi la dat
hifu cd yéu day 21m, phia duGi la dat dinh va da
phong hoa;

- Thiét ké dung coc 35x35 dai 23m du tinh chiu
bo quén , SUC
chiu tai thuc té la 20 tan /coc;
- Két qua : Iun, 1an Iéch, phai gia c6 bang coc chong




CAC NGUYEN NHAN DAN BEN
CHAT LUONG THIET KE KEM

1 — Khéng hiéu biét vé dia ky thuat;

2 — Tinh sot tai trong tac dung;
3 — Lap mo hinh tinh toan sai;
4 — Chu tri thiét ké khdng bao quat cong viéc




C: YEU TO THI CONG

- Thi cOng dung thiét ké dudc phé duyét;
- Pam bao chat lvong, khdi lvong, tién do, an toan va vé sinh
moi tru’ong;

2010 (Ho6i thao quéc té “Xay dung cong trinh trong diéu kién
dac biét):




2003 (Thong ké BXD):
- Tong két cac SCNM cho thay, chua c6 SCNM
nao dugc ngan ngua va phat hién bdi cong

tac giam sat thi cong;

- Trong nhiéu truéng hgp GSTC khdng phai la
nhan to tich cuc cho qua trinh thi cong;

- Nguyén nhan la trinh do GSTC chua du tam,
co ché giam sat chua hgp ly;




C1. GIAM SAT CHUA LAM HET TRACH NHIEM

Cau Thanh Tri - Klem tra 132 coc, Chl 49 coc dat yeu cau,
trong do co nguyén nhan Giam sat

Ong Neuyén Xuan Giang, Téng gidm déc Téng cong ty Tw van thiét ké giao thong van tai
TEDI (don vi duoc PCI thué giam sat thi cong) thira nhan 16i ctia phia gidm st 13 khong thuc
nha thau kiém tra tirng coc ngay khi méi hoan thanh. Néu lam chat ché thi khong dé su ¢o
gidng nhau xay rao nhleu coc nhuw vay. Trong treong hgp cau Thanh Tri, viéc thi cong coc
khoan nhoi bat dau tir cuéi thang 1, nhung phai sau thang 10 (hét mua 1), nha thau méi kiém
tra si€u am.



tuoitre BRI C2. GIAM SAT Bl PHOT LO
L 0902 565 6

Chinh tri - Xa hai Nhip séng tré Thim hoa bit dtu tir &y khi \
ship givatruchinhP1SvAPl4  Nhip k bin cong @6 |

Thir Hai, 011112010, 1159 (GMT+7) g2y va wup xulag cdp xuding
ngay 3w &b

CHIMH TRI - XA HOI
Chu Mhat, 300092007, 07:22 (GMT+T7)

Tham hoa da dwoc bao trwdec!

= D3 tim thay thi thé 49 nan nhan
* Moi viéc hoan hao, trie... tham hoa ()

Tra
* Ban doc Tudi Tré déng goép trén 2,3 ti déng \ \ \ \\ \

TT -"... Bigu Kién lam viéc nay rat nguy hiém. Nha thau can thiét phai

thiét ké lai". ©0 1a Ioi canh bao trirdre tham hoa dang ba thang, dwroc diea
ra bdi giam sat vién Hiroshi Kudo (Mhat) trong blrc thir glFi ngedi oo trach P15
nhiém v&i dir an xay deng cdu Can Tho... )

Pl4 P13

—
— - =

Hi théiag tre tam vh gila gifo khéag bio dim s toda, .
44 Ik nguytn chiln o5 | cda thim hoa s Cla The. Vi | -
choyla gis gidm cét 38 cish bio difu niy trode 84 o
P48 hoa: MINH NHAT

Noi xiy ra thdm boa. Vi o oy |
it quan trong di vou hi thing
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C4an bd 'rit rudt' nha A2 Kim Giang linh gan 20 nam ta

Negay 12/7, sau 2 ngay xeét xiv, TAND thanh phﬁ Ha Noi di tuyén an do6i vei 6
bi cdo trong vu “rit ruot” nha A2 khu tai dinh cw Kim Giang - Ha Dinh (Ha
Noi). Ba bi cio Hoang Thanh Uyén, Tcrm‘%n Thanh Binh va Tum‘én Manh
Thing bi tuyén phat tu giam, ciac bi cao con lai dwgc hwong an ftreo.




D: YEU TO CHU DAU TU

Vu toa nha Pacific xay dwng sai phép 3 tang ham: Nguy co
sut I lan rong

Thir Nam, 24.1.2008 | 21:51 (GMT + 7

(LD) - Sau mét theévi gian yén ang, dén nay nhifng s cd lién quan dén viéc xay
dwng toa nha Pacific (s0 43-45-47 Nguyén Thi Minh Khai, quan 1) tiép tuc dién ra.
Sau khi gay sap toa nha cuia Vién KHXH ving Nam B, nay dén Iwrot toa nha cla Sor
Hgoai vu...

y Trong khi do, cac cor quan chic nang
¥ o - - - £
| van chuwa dwa ra dwoc hrong X ly - doi
viri cdng trinh nay.

Tod nha Pacific dwoc cip phép xdy
dng cao 241 ting va 3 tang ham (phan
ham sdu 11m). Ong Nguyén Van Hiép -
Phé GB 5S¢ XAy dung thanh phd - tai
budi hop bao vé cic su cb trong qua
trinh xay dwng cac cdng trinh trén dia
ban thanh phd - trong dd cd tod nha
Pacific, cho biet chd dau tw chi cho tién hanh khoan 4 16 tham db dia chat, trong da
chi cd mdt 10 dat den d6 s&u 80m (dung quy dinh) cac 16 chn lai chi dat tlr 60m 45 1ai.

Chi dau tw, cling nhuw cdc Cly tur van d3 khéng kh3o sat dia chat mét cach day da
theo quy dinh. Vi vay d3 khéng phat hién dwoc cac tdi bun, tdi nwde nam bén dudi
cdng trinh. Theo gidy phép xdy dung, phan ham cla toa nha gom 3 ting sdu 11m,
thé nhuwng trén thuc té chi Jau tr d3 xdy dung dén 6 ting, sdu 21m. Dén khi x3y ra
si o, chi dau tw vai vang 1am tha tuc digu chinh thigt ké t3ng chigu s3u tang ham tir
11m 1&n 21m, d& hop thikc hod cho viée xdy dung sai phép.



CHU DAU TU LAM DUNG QUYEN HANH

e QUAN LY BIEU HANH KEM
Gidoduc | Kinhté | Van hoa - Giai tri

ThirHai, 01/11/2010, 14:45 (GMT+7)

CHINH TRI - XA HOI

Thir Ba 12004, 08

Dwérng ddy tham nhiing Ién trong nganh dau khi

Cang Thi Vai dang sut lan: Ai chiu trach nhiém?

TT - Trong 50 khoang 150 ti dong duw kién chi “khac phuc hau qua” &
cdng trinh Cang Thi Vai, d3 c6 tdi 60 ti chi danh dé giai quyét van dé 10
sut do chinh nhirng ngwedi thiee hién die an nay gdy ra.

Ché nao ciing... lan!

Mé&t trong nhiFng Iy do khién tién dd cong trinh tuyén ong. kho, cang LP
Thi Vai bi chadm 24 thang so voi ké hoach |a vi cac don vi tham gia thi
cdng phai dirng mat... 10 thang dé tap trung x Iy cac s co, dac biét 1a
b lan.







I THANK YOU

Any questionsd




BUI PHAM PUC TUONG
KHOA XAY DUNG — PH SPKT TP.HCM

CHUONG IV. VET NUT TRONG
CONG TRINH BTCT



TONG QUAN

Su ¢ nit cau kién BTCT

Nut Bé tong khoi 16n

Su ¢o bién dang, sai 1&ch vi tri
Su ¢6 do cot thép trong cau kiéni .fT
Sy cb cuong d6 BT khong du |
Su ¢6 16 rong

Su ¢ sap dd cuc bd

Cac bién phap k¥ thuat gia co ting cudng
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Nirt ham khi thi cong topdown



I Nhan xét vé vét nirt bé tong

= Su pha hoai BTCT thuong bat nguon tir vét nit

= Theo thong ké: 80% cau kién chiu udn bi nirt khi chi
chiu 30-40% tai thiét k&, du khi do thép chi dat 1/14 —
1/10 trng suat thi€t ké

= Tuy nhién, phan 16n vét ntt thuong gip 1a do co ngot
bé tong va bién dang nhi¢t d§ gay nén
KET LUAN: Trudc khi tién hanh xit Iy vét nit diéu

quan trong nhat 1a tim hiéu nguyén nhan vét nit



I Tinh chat, dic trung nhan biét vét nit

= Vi tri va dic trung phan bo vét nirt
= Chiéu va hinh dang ctia vét nut

= PO rong cua vét nit
= Chiéu dai vét nirt

i = Chiéu sau vét nut

= Tho1 gian xay ra vet nut



I Nguyén nhan nitt chi yéu ciia bé tong

Tinh 6n dinh ciaxi Do tinh on dinh khong /
mang khong dat dat nén tam d0 sinh ra /
vét nit |

Cap phdicuadava Vet nit mat bén cua dam

cat kem, cat qua min bé tong do dung cat qua

min
Chétlwgng | DA lugngbin - Ham hrong tap chat 16n
At 11 trong cat, da qua 16n gy nirt sau khi BT co
vat liéu "

Str dung cbt liéu c6  Phan ung kiém trong BT
tinh phan ng hodac  gay nut

da phong hoa
Tron dung mudi Tron dung 2% calcium
clorua ham lugng cloride, sau 2 nam gay

khong hop 1y nut



I Nguyén nhan nirt chii yéu ciia bé tong

BO tri cbt thép khong  Noi giao dam chinh —
dua theo y€u cau cua dam phu
quy pham

B6 tri mit bang Thiéu bién phap gia
khong hop 1y, bién  cudng cho 16 mé
phap cau tao két cau
Kién trac & géu khong dat
- taokhong t6t B4 41 khe bién dang Mong khéi 16n khong bd
[ chua dung tri khe bién dang

Cot thép bo tri thieu  Dam cao khong b tri
thép cau tao



I Nguyén nhan nirt chii yéu ciia bé tong

Tiét dién cau kién, Mt cat nho, thép loai
cot thép chon khong  16n va ngugc lai
hop 1y

Cuong d0 khong da Xuét hién & gbi dam

Sai soOt trong
. thietke két cau Khong thiét ké
chong xoan

Chua ké dén van dé
tai trong lap



I Nguyén nhan nitt chi yéu ciia bé tong

Bién dang nén Lun 1éch
Cong nghé thi Cong nghé cii, tay Copha, cay chong
cong ngh¢é kém .

Bién dang nhiét Gap nhiét 4o thay
doi 16n trong ngay,

mua
Co ngot cua bé Co ngoét do bao vé  Sau khi do bé tong
I tong khong tot khong c6 bi¢n
phap bao dudng
Khac Dong dat, an mon

hoa hoc



I Panh gia cau kién két cau BTCT

= Panh g1a mirc do nguy hiém cua cau kién két cau be tong
cot thép bao gom cac nd1 dung: kha nang chiu luc, cau tao

va lien két, vét nirt va bién dang v.v...

= Khi tinh toan kha ning chiu luc cua cau kién, két cau bé
tong cot thép, phai kiém tra cuong dd bé tong, mirc do
carbonat hoa cua bé tong, tinh chit co hoc, thanh phén hoa
hoc, mtrc d6 dn mon cot thép.

= Khi kiém tra két cau BTCT can chu trong xem xét vét nirt
va tinh trang an mon cot thép chiu luc cua cot, dam, san;
vét nirt ngang & phan chan va phan dinh cot; do nghiéng

cua vi keo va on dinh cua h¢ thong giang chong v.v...



I Panh gia cau kién két cau BTCT

Cau kién két cau BTCT duoc danh gia 1a nguy hiem khi:

= Kha nang chiu luc cua cau kién <85% hi¢u tng tac dong vao

= Dam, san vong > L0o/150, bé rong vét nirt ving chiu kéo>1mm

= Vung chiu kéo ¢ phan gitra nhip cua dam xuat hién vét nit
thang dirng chay dai = 2/3 chiéu cao cua dam, bé rong vét nut >
0,5 mm, ¢ gan goi tua xuat hién vét nit xién do luc cat, bé rong
vet nut > 0,4 mm;

= Vi tri cot thép chiu luc cua dam, san xuat hién vét nirt nam
ngang va vét nut xién, bé rong vét nurt >1 mm, ban san xuat
hién vét nit chiu kéo > 0,4 mm;

= Dam, san ¢6 cot thép b1 an mon xuat hién vét nirt doc theo
chiéu cot thép chiu luc & bé rong veét nirt > 1 mm.

=  Xung quanh mat ban san do tai cho xuat hién vét nurt hoac day
ban san co vét nit dan xién



I Panh gia cau kién két cau BTCT

=  Xung quanh mat ban san dd tai chd xuat hién vét nat hodc day
ban san co vét nit dan xién;

= Dam, san ULT c6 vét nit théng chay subt tiét dién hodc bé tong
O phan dau b1 nén v& 1am 10 cot thép chiu luc, chi€u dai doan
cot thep b1 10 ra >100 1an duong kinh c6t thép chiu luc;

= Cot chiu luc cé vét nut théng ding, 16p bé tong bao v¢ b1 bong
troc, cot thép chiu luc 10 ra do bi an mon, hoac mot bén co vét
nut ngang vo1 bé rong >1 mm, mot bén bé tong b1 nén vo, cot
thép chiu luc 16 ra do b1 an mon;

= Phan gilra tudng co vét nit dan xién, bé rong >0,4 mm:;

= Cot, twong bi nghiéng, chuyén vi ngang va d6 nghiéng > 1% do
cao, chuyén vi ngang > h/500;



I Panh gia cau kién két cau BTCT

= B¢ tong cot, tuong b1 mun, bi carbonat hoa, phéng rop, dién
tich hu hong >1/3 toan mat cat, cOt thép chiu luc 10 ra, b1 an

mon nghiém trong;
= Cot, tudng bién dang theo phuwong ngang >h/250, hodc >30 mm

= PG§ vong cua vi keo > L0o/200, thanh canh ha co vét nirt dut
ngang, bé rong vét nit 16n hon 1 mm;

= H¢ thong giang chong cua vi keo mat hi¢u luc dan dén nghiéng
léch vi keo, do nghiéng >2% chi€u cao vi keo;

= Lop bé tong bao ve cua cau kién chiu nén uon b1 bong rop,
nhiéu cho cot thep chiu luc bi an mon 10 ra ngoai;

= Chiéu dai doan gobi ctia dam - san <70% gia tri quy dinh.



I Nhirng dic diém dé nhén biét cac vét
nirt thwong gap
= Vi tri va dic trung phan bo cua vét nut: do nhiét do,
do co ngot, do ta1 trong, do bién dang nén
= Phuong hudng va hinh dang vét nut
= Kich thuéc cia vét nit
1 = Thoi gian xuat hién vét nit

= Su phat trién ctia vét nit



I Nguyén tic xit Iy vét nirt

= Tim hiéu rd tinh hinh, nguyén nhan ?

= Lam r0 muc dich xu 1y

= Bao dam an toan cho két cau

= Pap tng yéu cau sir dung

= Déam bdo d6 bén nhat dinh

= Xac dinh thoi diém xir 1y thich hop

= Cai thién diéu kién st dung, loai bo nhirng tac nhan gay nit
= Phuong phap xt Iy c6 thé thuc hién duoc

= Pap g yéu cau cia thiét ké, quy pham



I Phwong phap xir Iy vét nirt

= Stra chita bé mat

= Stra chtra cuc bo

= Phun 4p luc vira X1 mang

= Phun vira hoa hoc (dung cho cac vét nit >0.5mm)
= Giam noi luc cho két cau

= Ting cudng két cau

= Phuong phap khac



Xt ly nirt san

Bitexco tower

ﬂwiﬂ, AT

By
S/ ...
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Xir Iy nirt ham
chung cu



I Xirly sira chira bé mit

= Nén chit trat phang: xt 1y cac vét niit da 6n dinh do co
ngot hodc lun bang vira x1 mang don thuan

= Son dung dich Epoxy: xir Iy vét niit < 0.3mm. Trudc khi
quet son epoxy lam sach bé mat va queét lién tuc sau 3-5
phut td1 khi kin vét nit

Bé mat nén sau khi son



I Xirly stra chira bé miit

= Dung bu long hoac thep chtr U:

-Khoan 16 hodc duc rinh & hai bén vét nit.

-Dit cot thép, hoac tam kim loai hinh chit U vao trong
rinh: P& han ché vét nut phat trién thém

-Dung loai vira khong co ngot nhu vira €poxy résin bom
vao ranh dé neo.

VD: Déi véi nut rong, dai khong thé dung keo thi dung
phuong phap khoan 16 duc rinh bén vét nit, dit tam kim
loai chir U vao ranh, dung vita bom vao dé neo lai.



I Xirly bing PP sira chira cuc b

= Phwong phap chén lap
+ Mé rong vét nut thanh hinh chit V, U
+ Ep ting 16p va lam phang bang vira Epoxy, PVC hoic Bitum

+ Epoxy phu hop véi yéu cau cudng do, PVC va Bitum phu
hgp vo1 viée chong tham

20-30




I Xirly bang PP sira chira cuc b

= Phwong phap wng suat truéce
+ Khoan 16 trén ciu kién
+ Luon bulong hoic thép
+ Cang ung suat trude dé khép khe nut

+ Hoan thién bé mit

| i

7




I Xirly bing PP sira chira cuc b

= Phwong phap duc bé mt phan do lai
+ X4ac dinh vi tri va nguyén nhan vét nirt
+ Xac dinh muc dich xtr 1y vét nit
+ Puc bo phan bé tong chua dat
+ Cau tao thép theo thiét ké

+ P06 bé tong lai cho phan duc bo



I Xirly bang PP giam néi luc két cau

= Giam tai cho ket cau
Thay tai tuong gach bang tuong nhe
Mai bé tong thay bang khung thép lop fibro
Ngan ngura tich nudc, bui
Chuyén d6i cong ning st dung
= Tang thém géi, giam no1 luc két cau

= (Gia cuong cho két cau



I Cac vét nit ciia bé tong khoi 16n

= Keét cau bé tong doc coi la khoi 16n khi ¢6 kich théc
du de gay ra itng suat kéo, phat sinh do hiéu tng
nhiét thuy hoa cua xi mang, > R kéo bé tong, lam niit
bé tong.

= Trong di€u kién khi hau néng am Viét Nam két cau ¢6
canh nho nhat (a) va chiéu cao (h) 16n hon 2m c¢6 thé

doc xem la khoi 16n



I Yéu to gay nirt bé tong khoi l6m

Bé tong khoi 16n bi nut khi c6 du 2 yéu t6 sau day:
= 1) Do chénh nhiét do AT giira cdc diém hodc cdc vung
trong khoi bé tong vot qua 20°C: AT > 20°C.

= 2) Modun do chénh nhiét do MT giira cdc di€m trong
khoi bé tong dat khong dGi 500C/m: MT > 500C/m.

Pé dam bao cho khoi bé tong khong bi nit thi can phai ¢
bién phap ky thuat:

= Han ch€ toc do phat nhiét thuy héa ctua xi mang.

= Han ché do chénh léch nhiét do AT



Bién phap han ché toc do phat nhiét
thuy hoa cua xi mang trong bé tong

Han ché€ long dung xi mang

D¢ han ché long dung xi mang trong bé tong,
c6 the thuc hién cdc giai phéap sau day:

Thiét k&€ thanh phan bé tong c6 d6 sut nho nhat

t61 muc co the, st dung phu gia dé gidm néc
tron bé tong, dung bé tong dam lan.

Dung xi mang it toa nhiét
Ha nhiét do hon hop bé tong.



I Bién phap ha nhiét do cot liéu

= Che chin nang kho chta cot liéu

= Phun n6c 1én da dam, soi

= Lam lanh cét bang néc lanh: phong phap nay cho phép ha
thap nhiét d6 hon hop bé tong khoang 4°C. Néc da qua cat
s€ trg vé mdy lam lanh dé 1am lanh trd lai.

= Nhing da dam soi vao néc lanh: Phong phap nay cho phép
ha nhiét d6 hon hop bé tong khoang 12°C.

= Phun néc lanh 1én cot liéu

= Lam lanh chan khong: Cat hoac da soi doc tao chan khong
(6mm thuy ngan) dé tao co ché ha thap nhiét do soi va
tang kha nang hap thu nhiét héa hoi cua néc. Phong phap
nay cho phép ha thip nhiét d6 hon hop bé tong khoang
18°C



I Bién phap ha nhiét do néc tron BT

= St dung ndc da: Tuy theo yéu cu thi cong, c6 thé
thay thé ndc da mot phan hay toan bd néc tron.

= Lam lanh néc bang nitrogen 16ng: Nitrongen 16ng (&
nhiét d6 -196°C) doc dan di qua thung chita ndc tréc
khi sir dung d€ tron bé tong. Phong phdp nay cho phép
ha nhiét do néc tron c6 thé xuong 1 C.

= Che day hon hop bé tong



1 So do mat bang chia khoi do BTKL

1 | 2
1 | 2 1 (2 | 3
3 | 4
1|2 | 3 213
1|2 1 4
: i s |6 \3 |4/ 8 /N5
716




I Kiém nghiém hiéu qua sira chira vét nit




I THANK YOU

Any questionsd




BUI PHAM PUC TUONG
KHOA XAY DUNG — PH SPKT TP.HCM

CHUONG IV, SUA CHUA, BAO DUONG
NANG CAP CONG TRINH BTCT



I CAC VAN DPE CHINH

I. Su co cong trinh bé tong cot thép

. Khao sat, danh gia Nha va Cong trinh

[11. Cac phuong phap, bién phap gia cuong, sura

chira cOng trinh



I 1.SU CO CONG TRINH BTCT

1. Mot vail su ¢o dién hinh
2. Nguyén nhan dan dén su co

3. Bién phap xu ly su co (Xem thém Phu luc 9,
10 ND 209/2004)

4. Thiét ké hé copha, suon, ciy chong

5. Stra chira, gia cuong két cau BTCT



I MOT VAI SU CO PIEN HINH

Cot thép san nha ph

>~
~
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136B Liiy Ban Bich, Q.Tdan Phu — 04 /11 /2006



I  MOT VAI SU CO PIEN HINH

Sdp tai Tdan Xudn, Hoc Mon 24/04/2007



I MOT VAI SU CO PIEN HINH

Sw tuy tién trong viéc lap bién

phap va qui trinh thi cong.
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Sap tai Pacific Tower 09/10/2007




MOT VAI SU CO PIEN HINH

2. M6 ta hé dé tam tai hai nhip cdu bi sip dé @ Mong cocBTCT
Coc 300x300
14 coc mbi dai

Béng sau trung binh -37m

Méng cua hé d& tam

i

Cdu Can Tho - Lun Iéch tru do tam Ia nguyén nhén sdp dé



I MOT VAI SU CO PIEN HINH
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MOT VAI SU CO PIEN HINH
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I NGUYEN NHAN SU CO

= Cong trinh Luy Ban Bich

= Cong trinh Tan Xuan, Hoc Mon

= Cong trinh Pacific

= Cong trinh Cau Can Tho

= Cong trinh Cresent Mall, Q7



I Nhan dinh cia Chuyén Gia

= Chiéu 5/11, PGS.TS Nguyén Vin Hiép, Pho giam doc
S¢ Xay dung TP HCM cho biét, d3 to chirc doan kiém
tra hi€én truong vu sap nha khién 3 nguol chét tai quan
Tan Phu.

= Két luan so bd: “Ldi chinh do nha thau duc san qué day
(du kién phia trén duoc 1am nha kho). Trong khi d6 hé
thong chong san qua yéu, khong du luc chiu dugce khoi
luong vat liéu xay dung bén trén khién tat ca do sap”.



I Nhan dinh cia Chuyén Gia

= Tai Hoc Mén, Ong Lam Vin Son (mot chu thau xay
dung dia phuong) cho biét: “Quan sat bén ngoai co
thé thay ngay viéc cau tha trong thi cong cong trinh
nay, d6 1a hé thong dan gido chong bén dwdi cd van
dé, nhitng cay gbd qua nho so vdi trong luong san kha
16n cua ngo1 nha”.
“...Ciing c6 thé nguyén nhan 1a do trudc khi do san,
cdt chong san khong dwoc chém chat dan dén lun
khi strc ning san bat dau ting 1én theo khoi luong
bétong phun 1én san”



I Nhan dinh cia Chuyén Gia

= Dién tich san b1 sap udc tinh khoang 215m2, rat may
su ¢ khong gay thuong vong.

= Theo nhan xét ban dau,

cac k¥ su c6 mat ta1 hién

truong cho biét: “nguyén
nhan gay vu sap trén co

thé do gian gido do san

I tang mot yéu nén luc thi R ]
cong, gian giao khong
chiu no1 stc nang BT ...



I Swco Pacific

Bang 1. Chi tiéu co Iy cua cdc lop ddt

A

|
LT L

Chl;euLwdat 1 2 3 4 5a 5 6 7 8

Hat s0i % - - 29.0 - 101 | 9.1 - - 43

Hat cat % 557 | 569 | 320 | 572 | 444 | 800 | 452 | 61.0 | 843

Hat bui % 250 | 19.1 | 17.0 | 20. 275 | 58 | 227 | 162 6.2

Hat sét % 193 | 240 | 220 | 222 | 180 | 51 | 321 | 228 5.2

P6 am tr nhién | 1859 | 2120 | 18.19 | 1865 | 1467 | 17.55 | 1780 | 1726 | 17.03

W%

Dung trong t¥| 196 | 1.99 | 201 | 203 | 193 | 202 | 2.06 | 2.04 | 2.01

nhiény, . T/m’

Dung trong khd| 165 [ 1.64 | 1.70 | 1.71 | 168 | 1.72 | 1.75 | 1.74 | 1.72

Yis T/m’

Dung trong day| 1.04 [ 1.03 | 109 | 1.08 | 106 | 108 | 1.11 | 1.10 | 1.08

ndi y,, T/m’

Ty trong A T/m’ | 270 | 271 | 277 | 271 | 270 | 267 | 272 | 271 | 267
. D6 bdo hoa G% 79 88 80 86 65 85 87 34 82
(] D6 rong n% 39 39 39 37 38 36 3 36 36
il Hé sb réng. &, 0.636 | 0.652 | 0.626 | 0.585 | 0.607 | 0.553 | 0.556 | 0.557 | 0.553

Gidi han chay| 237 | 307 | 307 | 273 | 220 - 38.7 | 319 -

W%

Gidgi han déo| 128 | 16.0 | 157 | 146 | 11.8 - 1983 | 171 -

W%

Chi s6 déo. I, 11.0 | 147 | 150 | 12.7 | 10.2 - 188 | 147 -

Do sét, B 0.53 | 035 | 017 | 032 | 028 - =0 0.01 -

Goc  ma  sat| 11738 | 12%05' | 13"17' | 13%04' | 15713' | 24"28' | 16"35' | 15745 | 2604

trong, ¢°

Luc dinh €.]0.132 | 0242 | 0.253 | 0.244 | 0.187 | 0.055 | 0.380 | 0.307 | 0.055

daN/em®

SPT 79 |16-20 | 11-14 | 10-12 | 22 |[12-31| 46- | 35- 29-

=50 | =50 | =30




I Nhan dinh cia Chuyén Gia

PGS.TS Nguyén B4 K¢ néu vai nguyén nhén
= Khoan 1 16 khao sat 80m cho tuong vay 67m
= Tuong vay: tinh cuong do, chuyén vi

= Trach nhiém cac bén tham gia DA g .-

Thiét hai vat chat do duw an gy ra :
= Chong tham: 3.5 ty

= S& ngoai vu: 5.0 ty

= Vien KHXH Nam B§: 12 ty
= La1 vay: 24 ty

= Tién d6 2,5 nam: 150 ty

16



I Nhan dinh cia Chuyén Gia

= Theo PGS-TS Tran Ching (Cuc truong cuc giam dinh

nha nudc vé chat luong cong trinh xay dung): Cau Can
Tho sap c6 thé do hé thdng gian gido da bi dich chuyén
trong khi bé tong ctia cau chi méi do6 dugc 2 ngay

= B0 truong BO Giao thong van tai Ho6 Nghia Diing cho

biét: "...Théng tin so bé la cé dau hiéu lin dan gido.
Néu thuec té cong trinh bi nut thi nha thau chinh phai
chiu trach nhiém. Ciung co thé la do dan gido bi xé dich

trueoc khi bé tong du do kho, dan dén sap cau’”.



I Két luin ciia thanh tra chinh phu

= Theo két qua di€u tra, 5=
su ¢O xay ra trong 4|
E\‘ -

qua trinh thi cong tai | E

hai nhip neo cua cau

Can Tho. P15 T14 P14 T13

* Qua kiém tra dia chat, hang coc g?m phia tru P14 co
mili coc tua trén 16p cat xop va hang coc gan phia try
T13 ¢6 mu coc tua trén 16p cat chat vira.

= Po lun léch theo tinh toan dat 12 mm - gay mat 6n dinh
T13 va sau do la su sup d6 két cau bén trén

18
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I Thong ké nguyén nhan sw co

Theo thong ké 163 sur c6 trong nuéc tir 1962
= Sai pham do khao sat 12%
= Sai pham trong cong tac thiét ké 48.9%

= Sai pham do thi cong 42.3%
= Khac 3%
Tai My, Canada, Anh va Chau Au

Do thiét ké 51%
Do thi cong 40%

Do nguoi st dung, bao tri 16%



I Swco do cac sai sot trén gay ra

= Sy c6 do ltn khong déu (nghiéng, nit ...)

= Sucd pha hoai cuc bo

= Sy c6 do copha, cAy chong, da gido

= Su cb do thiét ké

= Sy c6 khac (do tai trong, cong ning, BTULT...)



I Swco do lin khong déu

226 Chu Van An, P26, Q.Binh Thanh






I Swco do pha hoai cuc b
Pac tinh cua pha hoai cuc b0

= Sap do cuc bo mang yéu t6 bat ngo va do: thiét ké,
thi1 cong, nguyén vat licu qua kém

I

= Tinh nguy hi€m cua sap do cuc bd: dé gay ra sap do
day chuyén

I

= Tinh tiém an cua khuyét tat chat luong
Vi tri hay xuat hién
= Vi tri vai ¢ot, dau cot, dau coc khi dong

= Vi tri tAp trung Ung suat (dam phu gac «




I Nguyén nhan su ¢o sap do cuc bo
= Két cau vuot tai

= Sur dung khong dung quy cach

= Phan tich xtr 1y su c6 khong dung




I Nguyén nhan su ¢o sap do cuc bo
= Thiét ké sai sot
= Sira doi thiét ké tuy tién

= Trinh tu th1 cong sai

- Chat Iu'O’ng thi cong kem

s R T R
4] .
ef‘ i E‘ 5” 'l"-;_ﬁ-- .' :




I Nguyén tac chung xir ly sup do cuc bo
= Pau tién phai phan tich nguyén nhan, dung céc bién
phéap bao vé can thiét ngin su c6 mé rong
= Xac dinh pham vi1 va tinh chat su co. Pua ra két luan
va cac dé xuat, bién phap stra chita cu thé.

7 8
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I Céac phwong phap xir Iy sw co sup do

= (Gi1am tai trong hoac nd1 luc
= Thay d6i hinh thitc chiu Iuc két cau
= Dung thém cay chong, da gido

= Théao do va thi cong lai



I Swco do copha, ciy chong
= (ot b1 “phinh bung”
= Dam, san bi vong qua gidi han cho phép
= Mat nude bé tong gy rd, hang hoc, 10 thép
= Luu y vi tri chan copha va san BT

= Lun cay chong, da giao

= Séap d6 dan gido
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- Cay chéng diéu chinh (@60 & ©49), chiéu dai tdi da 4,0 m. Chiéu dai thtr do khach
hang chi dinh 14 3,6 m va 3,0 m.

- Kich ting dai 500 mm (@34 x 3,8 mm), chiéu dai thir bing 400 mm nhu & hinh

anh dudi.

12. Két qua thim dinh:
12.1. Két qua thir tai cdy chéng:

Thir tai 1200 kgf & chiéu dai 3,6

Ther tai 1700 kef & chiéu dai 3,0 m

Tén chi tiéu

Két qua thir nghiém irng véi chiu dai L

L=36m L=30m
Tai trong thit, kgf 1200 1700
Thoi gian duy tri, phut 30 30

Tinh trang méu sau thir

Khéng phat hién bién dang hay hu hong
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I Thiét ké cop pha va da gido

Phu luc A
So liéu dé thiét ke cop pha da giao cho cac két cau bé tong

va bé tong cot thép toan khoi.

A 1. Kbhi thiét k& cop pha da gido phai tinh todn véi cac tri s6 tai trong tiéu chuan sau day:

A.1.1. Tai trong thang dimg:

a) Khoi lwong thé thirc ciia cop pha da gido xdc dinh theo ban vé& thiét k&. Khoi
lwong thé tich cua gé khé phan loai theo TCVN 1072 : 1971 nhur sau:

- Nhém IOT tir 600kg/m” dén 730kg/m’

- Nhoém IV tir 550kg/m’ dén 610kg/m?

- Nhém V tir 500kg/m’ dén 540kg/m”.

- Nhom VT tir 490kg/m’ trd xudng.

b) Khéi lvong don vi thé tich cia bé téng nang thong thwéng tinh bang 2500kg/m’.

- Bi vai cac loai bé tong khac tinh theo khéi lvong thue t&,

d) Tai trong do ngudi va dung cu thi cong:

- Khi tinh todn c6p pha san va vom thi lay 250daN/m’.
- Khi tinh todn cdc nep gia cwdng mat c6p pha lay 150daN/m”;
- Khi tinh todn cot chéng dé cdc két cau lay 100daN/m”,



I Thiét ké cop pha va da gido

Al.2.

Tai trong ngang,.
a) Tai trong gio lay theo TCVN

tigu chuan.

233090 doi vai thi cong lay 50% tai trong gio

b) Ap luc ngang ciia bé tong méi dé vao cop pha xdc dinh theo bang A.1.
c) Téi trong do chan déng phat sinh khi d6 bé tong vao c6p pha clia két cau xdc

dinh theo bang A.2.

Bang A.1- ap lye ngang eéa hon hop hé tong méi do

Phyong phap dam

Cong thire tinh toan ap lye
ngang t6i da, daN/m’

(Gid han st dyng cong
thire

1. Bém dii
2. Bém ngoal

P=vyH
P=%[(027V +0.78) k k,
F=yH
P=v(027V +0.78) k k,

H<R
V205khiH24
V245khiH=IR,
V245khiHS2m
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[ ) K A A’ Y A [ I 4
Thiet ke cop pha va da giao
Céc ky hiéu trong bang nay:
P — dp lic ngang t6i da ctia hén hop bé tong tinh bang daN/m*;
- khoi lwrong thé tich cua hén hop bé tong di dam chat tinh bang daN/m?;
H - chiéu cao moi Iép hon hop bé tong tinh bang m;
V - toc do do hon hop bé téng tinh bang m/h;

R va R, — ban kinh tic dung cua dam diii va dam ngoai. Péi véi dii nén lay R = 0.7
va dam ngoai R; = 1.0m:

k, - hé s6 tinh dén anh hwrong dé sut cua hon hop bé tong.
- Daéi véi bé tong cimg va it linh dong vai do sut 0,2cm — 4em thi K, = 0.8;
- D61 véi bé tong co do sut 4cm — 6¢cm thi k, = 1.0.

- D61 véi bé tong co do sut 8cm — [2em thi k, = 1.2;

k, - hé s6 ké dén anh hudng nhiét do cta hén hop bé tong
- Vi nhiét do 8°C, k, = 1.15;

Véi nhiét do 8°C - 11°C. k, = 1.1:

Véi nhiét do 12°C - 17°C, k, = 1.0;

Vi nhiét do 18°C — 27°C, k, = 0.95;

Véi nhiét do 28°C —32°C. k, = 0.9;

Vi nhiét do tir trén 33°C, k, = 0.85;
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I Thiét ké cop pha va da gido

Bang A.2 - Tai trong dong khi do bé tong vao cop pha

Bién phap do bé tong

Tai trong ngang, tic dung vao cop pha

(daN/m?’)
D6 bang mdy va ong voi voi hodc do truc 400
tiep bang dudng ong tir mav bé téng
Do trure tiep tir cdc thing co:
- Dung tich nho hon 0.2m’ 200
- Dung tich 0.2m’ - 0.8m’ 400
- Dung tich lén hon 0.8m’ 600
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I Bai tap thiét keé copha san
= Tinh toan trong luong bé tong san day 150mm du kién
d6 BT véi toc do 2.2m/h ¢ nhiét d6 30 d6 C. Biét rang

kha ning chiu tai ciia cay chong la 600kg/cay. Cac tai
trong khac lay theo 4453:1995




I Bai tap thiét ké copha vach

= Tuwong BTCT day 300 mm, cao 3,60m va dai
18m dugc do BT vai toc dd 1,8m/h & nhiét do
28 d6 C

= Tinh toan tai trong dirg va ngang va sau d6 thiét
ké copha dtmg cho vach ctrng TCXD 4453:1995



I Nguyén nhin dan dén su co cot thép

= Chat lugng cot thép khong dat tiéu chuan

Stress

Upper yield point /‘\ E
7 :

q\
e
stress
=
i

Strain
0 strain



I Nguyén nhin din dén su co cot thép

= Dit sai hodc dit thiéu cot thép
= Sai léch vi tri cot thép tuwong doi lon
= Cot thép nut giy: do van chuyén, xép dd, thi cong ...

= Cot thep b1 an moOn
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I Phuwong phap xir Iy sw co cot thép

= B0 sung cot thép dit sot
= Thay d6i cot thép

= Tang thém cot da1 gia cuong

r

= Tang thém so luwgng cau kién hoac cuong do
= (Giam tai trong su dung

= Phan tich thi nghi€ém loai bo nhirng nghi ngo¢



I Nhiing diém can luu y khi xir Iy

= Xac dinh r0 muc ti€u xu 1y

= Xéac dinh rd cot thép b1 su ¢o 1a thép chiu luc
hay thép bi€n phap

= Lay két qua thi nghiém lam tién dé

= Pam bao van dé an toan lao dong khi xur ly



I Cac su co thwong gap
= Bé tong bi 16 s
= B&é tong bi hang hoc
= Bé tong khong lap day van khuon



I Nguyén nhan dan dén sw co bé tong
1. Chat lwgng nguyén vat liéu
= Chat luong xi miang khong dat

= Chat lugng cot liéu kém

= Chat lugng nudce tron khong dung yéu cau
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I Nguyén nhan dan dén sw co bé tong
3. Cong ngh¢ thi cong bé tong khong dat
= Tron bé tong khong tot, khong diing quy trinh

= Thot gian van chuyén

= Phuong phéap do bé tong & -
= Pam bé tong sai quy cach | il )0
] = Van khuon b1 ro ri

= Ché d6 bao dudng



I Nguyén nhan sinh ra sw ¢0 10 rong

= Po syt bé tong khi d6 qua nho




I Nguyén nhan sinh ra sw ¢0 10 rong
= Dung BT di bi phan tang dé do hoic khi d6 1am BT phan tang
= Dung sai phu gia
= Thao tac thi cong kém, thuong gip 12 dam bi sot
= Do bé tong khoi 16n khong dat yéu cau

= O noi day dic cot thép, vita bé tong khong chay qua thuan loi >
bé tong tu len %7 o
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I Nguyén nhén sinh ra su co 1§ cot thép

= Pit sot hodc dit thiéu cuc ké bé tong




I Nguyén nhén sinh ra su co 1§ cot thép

= Do dam qué muc lam chuyén dich cot thép




I Mot vai thi nghiém kiém tra dién hinh




I X1y swco 16 rong, 1§ cot thép




I Phuong phap xir Iy su co

1.

Nguyén tic chung

Mitrc do nghi€ém trong cua loai su co nay khac nhau
rat 1on nén can khau danh gia chuan

Chu ¥ an toan khi xtr 1y su c6

Su ¢6 16 rong thudng dung phuong phap gia cudng
nhung doi khi can bé lam lai

Su ¢6 16 cot thép thuong xt 1y bang vira xi ming



I Phuong phap xir Iy su co

2. Stra chira cuc b0

= Puc sach hinh chtt V

= Vé sinh mat, tao nham
= Lap van khuon

= PO bé tong da mi

= Thao van khudn, bo phan bé tong thira



I Phuong phap xir Iy su co
3. Phuong phap nhoi vira, do vira
4. Phun bé tong
5. Gia cuong bang bé tong Epoxy Resin
6. Thao do xay lai

Epoxy resin 1 Theo NXS
X1 mang Miéc 350-500 1
Cat Hat vura 2 Rira sach

ba Pa mi 5-10mm 3.5 Rira sach



I Cac budc tien hanh swra chira

s %,,

\fmam:ll;: inalelta

MonoTop® 610

Sika MonoTop® Ror
Sika MonoTop® 615HB




I Case Study | Nha nghleng 5 tang Ha No1
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I Case Study Nha nghiéng 5 tang Ha No1

1y

Phia nghiéng

D0 nghiéng

Vé ngd 20 Huynh Thic Khang

14, 2cm: ing = 14,2/1650=8,6 %

Vé ngd 91 Nguyén Chi Thanh

9 em: 1, = 9/1650=5,45

Do theo phuong ngang

1,,= 35/3800=0,0092

bo theo phuong doc nha

1, = 73/9600=0,0076



I Case Study — Nha nghiéng 5 tang Ha Noi

Bang 3.2.1. Do lun va nghiéng gici han cua cong trinh (theo TCXD 205:1997)

D6 lin trung binh S hoac

Cong trinh Do lun Ie':.,h Do 11g_.lueng lén nhat S,__ (trong ngoac),
tuong doi i X
AS/L omn
1. Nha san xuat 1 tang va nha dan dung nhiéu tang c6
khung hoan toan bang bé tong cot thép
0,002 - (8)
2. Nha va cong trinh ma trong két cau khong xuar hién
noi luc do lin khong déu 0,006 - (15)
3. Nha nhiéu tang khong khung véi twong chiu luc:
- Bang tam lén
- Bang khoéi lon hoic thé xay gach khong c6 thép 0,0016 0,005 10
- Nhur trén nhung cd thép, trong do c6 giing bé tong
cot thép 0,0020 0.,0005 10
0,0024 0,0005 15
4. Cong trinh thap chita bing két cau bé tong cot thép:
- Nha cong tic va silo, két cau do tai ché lién khéi
trén cung mot mong be
- Nhu trén nhung két cau lap ghép - 0,003 40
- Silo doc lap két cau toan khéi do tai cho - 0,003 30
- Nhu trén nhung két cau lap ghép - 0.004 40
- Nha cong tac dimg doc lap - 0,004 30
- 0,004 25




I Case Study — Nha nghiéng 5 tang Ha Noi

Bang 3.2.2. Gioi han bién dang géc

f /L Trang thai gidi han
1/5000 Vét ran li ti quan sat thay ong cong trinh bang gach khong cot thép; cac twong chiu lire bi cong
1/3000 Cac vét mit nhin thay & cac twong chiu lue
1/1000 Cac vét nurt nhin thav ¢ cac trong gach chén khung
1/750 Gi6i han thue t& dé ngan chan sw mat cin bang ciia may moc cé do chinh xac cao
1/600 Miic vurot tng suat cho phép trong cac tiét dién nghiéng rd nén dang ke
1/500 Gidi han thuc t&¢ dé ngan chan cdc vét nut tram trong trong nha khung va céng trinh hién dai
1/300 Hur hai céng trinh va tudng tam 16én, gay trd ngai cho di chuyén ctia cic can truc trén cao
I 1/250 Nehiéng diang chii v trong cac nha nhiéu tang
1/150 Hur hai dén két cau déi véi hau hét cong trinh




I Case Study — Nha nghiéng 5 tang Ha Noi

Nhén xét ban dau

= Cong tac khio sat dia chat dugc tién hanh dén do
sdu 27m cho thay 16p bun sét yéu day 24,7m, ké
dén 1a 16p cat chit vira.

= Toan bd ngdi nha c6 d6 nghiéng toan khoi, cac vét
nurt cua tuong nha, gach, cua san, dam, cot bé tong
cot thép déu nam trong gidi han an toan.

= Khéng c6 mot vét nirt ndo co chiéu réng vuot qua
0,3 mm.



I Case Study — Nha nghiéng 5 tang Ha Noi

Nguyén nhén sw co

= Ngoi nha dugc thiet ke va :
xay dung nén mong theo kiéu |
mong be - coc tre |

= 4 ngdinha ké bén chico 1 st [ o
dung mong coc bé tong nén

nhiéu kha nang tai trong tap

trung va nghiéng vé 1 phia
theo hi¢u i'ng Domino.

= Khu vuc ndy c6 cac chung cu cao tang M3, M4



I Case Study — Nha nghiéng 5 tang Ha Noi

Cac phuong an xir 1y dwoc dé xuat

Phuong an 1

= Thao do mot phén hoac toan phﬁn ngo1 nha bi
nghiéng sau do €p coc xay dung lai

Phuong an 2

= D1 do1 nha b1 nghiéng ra kho1 “vung anh huong”
cua cong trinh lan can

Phuwong an 3

= Chong nghiéng va dua cong trinh veé vi tri ct



I Case Study — Nha nghiéng 5 tang Ha Noi



















I Sira chira, gia cwong cong trinh BTCT

Nguyén tic chung

= Kiém tra chi tiét, xac dinh mc d6 Xuéng cép

= (Co0 ba loai hu hong thudong gap:

= Nut (v1 tri, phwong & hinh dang, kich thudec,
tho1 diem, su phat trién, khac)

* Bién dang

= Kha nang chiu luc



I Sira chira, gia cwong cong trinh BTCT

Truc dém V&t nut do nén udn
S L L
T 71T XNC 7T

e

S

a) Dam don glan

q

-

Vét niit do uén???

N

Vét nit do cat???



K¥ thuit gia co tiing cuong

Phéan loai cac kiéu gia cuwong

Theo d6i twong gia cwong: dam, cdt, san, vach ...

Theo bién phap gia cwong

= Gia cuong bang ting chiéu cao ving nén, tiét dién
vung kéo, két hop ca hai

= (G1a cuong bé"mg cach tang kha nang chiu luc (boc
ngoai, dan ban thép, cang ngoai UST ...)

= Gia cuong bang bién phap thay doi so do tinh



K¥ thuit gia co tiing cuong

Mt so bién phap gia cwong hay sir dung

Phun vita hoa chat xur 1y niet: thil cong hodc may
Phun bé tong xtr 1y hang hoc, 16 rong, 10 cot thép
Gia cudng ct bang cach boc bé tong ngoai

Gia cudng ¢t bang thép hinh

Thanh, cap Ung suat trudc

HINH TIEU CHUAN 318-2004



I Yéu cau chung

= Chon phwong an gia cwong: Pap g 2 yéu cau
+ Hi¢u qua
+ Kinh té

= Thiét ké gia co: 4 van dé can dau tu, nghién ctru
+ (14 tr1 ta1 trong
+ Vat liéu: két cau cii — méi
+ Kiém tra strc chiju tai
+ Xir Iy cau tao: tiép giap méi — cii

= Yeéu cau thi cong: an toan la diéu dang quan tam nhat



I K¥ thuit gia co nhoi vira héa chat

= Kiém tra chiéu rong, chiéu dai vét nit

= Xac dinh nguyén nhan gay nit

= Chon bién phap nhoi vira

= Chon hoa chat: Epoxy resin, metyl metapylateg

= Thi cong & Kiém tra vét nirt sau khi xir 1y



I Nhoi vira thii cong & may

1. Phwong phdp nhéi vita thii cong

= Cong cu nhdi 1a sting (200-300ml)

= Chura day dung dich vita vdo ong sung
= Nén dung dich vira vao khe nut

= Ap luc vita co thé 1én dén 20MPa

= Uu diém la sy tién loi

2. Phwong phdp nhoi vita bang mdy

= Thi cOng hang loat, do1 hoi cong nghé cao



Nhoi vira thi cong

Thi cong

Chuan b; bé m3t Cac bé mat bé tong va vila phai duoc lam sach khéng dinh dau md va cac tap chat

khac.

Cac bé mat hat nudc phai dugc bao hoa bang nudc toan bd trude khi thi cong Sika
Refit 2000.

Tron

Sika Refit 2000 phai dudc tron trong thiing sach bang may tron dién t6c do thap (i
da 500 vong/phat). Cho lugng nudc sach can thigt (5 lit cho 20 kg Sika Refit 2000)
vao trong thiing sach va sau dé cho tir tir Sika Refit 2000 vao trong khi van tiép tuc
tron. Tron déu hén hop trong it nhat 1a 3 phat.

Thicdng

Thi céng Sika Refit 2000 bang dao tron hoac bay. Thi cong viia da tron 1&n trén bé
mat nén. Nén chat vat iéu vao cac go canh nai sta chia va thi cdng dan vé chinh
gida.

Bao dudng

Dé dat dugc toan bd cac tinh nang cla vat liéu gdic xi mang thi viéc bao dudng la didu
tdl quan trong. Né&u thai tiét &m, ¢6 gid nén can tién hanh cac bién phap bao dudng
théng thudng (st dung tdm polyethylen hoac bao bd am) dé tranh vita b1 khé qua
SOm.

V& sinh

L oai bo Sika Refit 2000 chua déng ciing ra khoi cac dung cu va thiét by bang nudc.
Céc chat lidu da b1 dong ciing chi co thé dugc loai bo bang cac bién phap co hoc




Xir 1§ vét mirt Chén lap hong Lap vét nirt Kiem tra
] phun vira do lap kin

Pha ché dung j Nhoi vita Bit migng lo Kiém
dich vira | tra




I K§ thuit gia co phun bé tong

1.

Pham vi sir dung va dic diém
Ung dung rong rai

Thuong dung véi ludi cot thép, ludi soi thép, dai long kim

loai

Lay két cau von c6 1am mat bam dinh

Khong can van khuon

Mat d6 phun 16n, cuong do cao, chong tham tot
Véi bé tong, mat da thi luc dinh két twong d6i manh
Cong nghé don gian, thi cong toc do cao, hiéu qua

C6 thé st dung thém phu gia dé dong cing nhanh



I K¥ thuat gia c6 phun bé tong
2. Cong nghé thi cong & yéu cau ki thuat
= X 1y bé mit phun: ranh chit V
= B0 sung cot thép

= Chon moc chiéu day phun

= Phun vira: kho, uwdt, ntra uot




I K¥ thuat gia co boc ngoai bang bé tong
1. Phwong phap gia co

= Gia ¢ boc ngoai bang BTCT, ting dién
tich mit cit cau kién pelelly |

= Thuong dung gia co cho: dam, san, cot

va ca cau kién thép
= Co thé dung cach: boc xung quanh, boc a1
1 mat hoac 2 mat T
2. Tinh toan thiét ké
= Tinh toan thiét ké cho c4u kién chiu nén

= Tinh toan thiét ké cho cau kién chiu uon



I Boc BT — Yéu cau cau tao & thi cong

= Chiéu day d6 méi ctia san min 13 4cm, cot 1a 6cm

= Puong kinh d san 6-8cm, dam 12c¢m, cot 14cm. d
khong nén qua 25c¢m va it hon 8cm

= Neo cot thép gia cuong phai du tin ciy

= Cuong do BT mai phai 16n hon M250 va hon
hoac it nhat bang cap BT cli

= Van dé két dinh BT méi — cii 1a quan trong



I Gia co boc ngoai cau ki€én chiu uon
= Tinh toan stc chiu tai khi gia c6 ving chiu nén trong 2
truong hop
San méi — cii 1am viéc déng thoi
San mo1 — cli lam viéc doc 1ap

= Tinh toan strc chiu tai khi gia c6 vung chiu kéo (TCTQ)

| If b,=f,4,+0,9f,4, | Mgfembx(hm—g)
i M |
| = <« M — 1, Ay h,
= " fobhy, | Ay =
E ! O 9f lys 01




I Gia c6 boc ngoai cau kién chiu nén
= CoOt chiu nén dung tam
N<o| fid+fiA +a(fudy+fid,))
= COt chiu nén léch tam 1on

N Lo b (=) + £ A= [,A+09( fobh + 1,4, = 1,4, )

h

Ne Sf eml% (x _hl)(h()l _%j +fy‘4s (hm _hl _a; ) +0-9[f emlhhl (hm _E) +‘f)’/1‘/4"91 (hm _A;l )]

Cong thirc trén dung cho gia c6 2 mdt cot chiu nén léch tam I6m



I K¥ thuit gia co boc ngoai biang thép

1. Phwong phap gia co

= Xéc dinh su ¢b

= So sanh uvu, nhuoc diém véi cac P.P khéc

= Luya chon phuong phap gia c6: kho, uét

= Gia c0, kiém tra

2. Tinh toan thiét ké boc ngoai biang thép kicéu wot
LUUY

= K& dén hé so chiét giam do thép boc ngoai

= Lép bé tong d6 sau khong nén dua vao tinh toan



I Thiét ké boc ngoai bang thép - Kiéu uot

= PJ cing cia mat cat cot EJ = E I + O.SEalaa2

= Strc chiu ta1 cua ¢t chiu nén doc truc

N<o| f4+1,4,+09(f.4,)

= Surc chiu ta1 cua c¢Ot chiu nén 1éch tam 16n

N<f,bx+fid —[.A,

X Vo . C o '
Ne< f%bx(%l —5j+ 1,4,y =d,)+09( £,4,(h-d,~a,))
= Sturc chiu ta1 cua cOt chiu nén 1éch tam bé

N<f,bx+f,d-cA4+09(f4,-0,4,)

e 1 =3 J1 1 (=) 409( A (i, )



I Thiét ké boc ngoai bang thép - Kiéu kho

1. Nguyén tic thiét ké

= Su lam viéc cua két cau cu va két cau gia cuong
khong nhu nhau

= Phan phoi noi luc cua két cau theo d6 ctiimg 0.5E. x 4. x a’

= Po ctng phan khung thép lay gan dung 1a

= Thiét ké khung thép boc ngoai phai ké dén:
Tinh toan strc chiu ta1 cua nhanh
Tinh toan 6n dinh & thiét ké cac ban giang

Chi tiét & Quy pham thiét ké Két cau Thép



I Thiét ké dam bang thép boc ngoai

= Sau khi gia co ph?m chiu kéo, strc chiu ta1 cua
mit cat ngang tinh theo cong thirc sau:

fubx=f, 4 +0.9% f. 4,

Mu :]Fem XbXXX(hm _g)

= Bai tap vi du



I Cac yéu cau vé cau tao va thi cong
= Chiéu dai canh thép boc: vo1 ¢Ot min = 75mm, vl
dam min = 50
= Thanh giang khong nho hon 25.0x3.0mm dong thoi
khoang cach thanh giang max = 500mm
= Chi tiét lién két 2 dau thanh giang 1a rat quan trong

= Luu y do1 vt viée gia c6 bang vira Epoxy



I Mot so k¥ thuit gia co khac

= K§ thuit gia c6 dan ban thép
= K¥ thuat gia co thay doi hé thong chiu luc

=« K¥ thuat gia co thanh kéo Gng suat trudc



Bai tap gia co dam, sain BTCT

Mot san bé tong cot thép co kich thude 4.0m x 6.0m. San day
10cm, lién két ngam 4 canh va du kién chiu tai trong 6.0kN/m2 ké
ca trong luong ban than.

1. Hay thiét ké san BTCT trén néu st dung bé tong M200 (cudng
d6 chiu nén Rn=9.000kN/m2) va c6t thép CI (cuong do chiu kéo
Rs=210.000kN/m2)

Sau mot thoi gian st dung thi san BTCT trén bi giam yéu véi hé
sO giam yéu bé tong 1a 0.8, hé s6 giam yéu cua thép 1a 0.85, ngoai
ra cong trinh con du kién chiu tai trong ting thém 4.0kN/m?2

2. Hay kiém tra lai kha nang chiu luc cua san BTCT trén va gia
cuong cho san néu can thiét. Trinh bay 16 phwong an gia cwong
mdt cach cu thé béng hinh vé



I THANK YOU

Any questionsd




BUI PHAM PUC TUONG
KHOA XAY DUNG — PH SPKT TP.HCM

. CHUONG V. SU CO & BIEN PHAP
GIA CO CONG TRINH THEP



I NOI DUNG CHINH

= 1. Pic diém chinh cia két ciu cong trinh thép
= 2. Céc sw co thwong gip doi voi két cau thép
2.1 Su ¢6 nut, oi, l1ién két, an mon
2.2 Su co bién dang két cau thép
2.3 M6t vai su ¢d sap do cong trinh thép
= 3. Sai lam thwong giip gy sap do cong trinh thép
= 4. Gia co két cau thép
4.1 Xir Iy gia c6 dam thép

4.2 Xtr 1y gia c6 thanh chiu kéo, nén dung tam



I 1. DPic diém chung ciia Két Cau Thép

?4




1. Cac chi tiét cau tao nha cong nghiép

NOC SI0 - ROOF MONITOR

| TOLE MAI - ROOF PANEL
MAT DUNG - FASCIA TOLE SANG - SKY LIGHT

WA 0D - PURLIN |

KHUNG KED CHINH - MAIN FRAME | RIGID FRAME )
GILANG XA cD - sAG ROD

MANG XOI-GUTTER

CUa THOAT HIEM- EXIT DOOR

CLUiA LAM G18-LOUVER
ONG %0I- DOWNSPOUT

TOLE WVACH- WALL PANEL

- ' Rl L b Peli e
"\ TOLE V&M - CURVED PANEL
S —_F '
] 2 -."':! s £f¥ DO1- DOUBLE SLIDING DOOR
SiEE oW ] o |
il ‘ﬂﬁ GIANG CHED COT - ROS BRACING
CUA CUON - ROLL-UP DOOR b
|

¥4 =D VACH - GIRT

KHUNG CUA - DDOR JAME
KHUNG Bl HET - ENDWALL STEEL FRAME

THEP GO - BASE ANGLE






I 1. T6 chirc thi cong Két Cau Thép

CHU PAU TU
(bén A)
Ky sie fimﬂ sat 4
(Ctynho) CTY SX & LAP DUNG KCT . (Ctylon)
ola cong va (bén B) gia cong KCT

lap dumg KCT ‘

KV sie tai phdan xieong (shop engineer) . Kisie
Ky sie tai cong tnieomg (site engineer) | giam sat B

NHA THAU PHU , lap dung
(bén B") KCT

K¥ sirgiam sat B’



I 1. Lap dung két cau thép

= B1. Gia cong chi tiét ﬁ %
®

= B2.Tb hop

= O©

= B3. Lip thu T— —1

[ = B4. Danh gi ©

= BS5. Son 16t — son phu

= B6. Khuéch dai

= B7. Hoan thién viéc lap dung



I 1. Vailoai xe cau banh 16p thong dung

+ Xe cau banh 1op TADANO KR45HYV, strc nang 45 tan, can
I chinh 39m, can phu 14,5m

+ Xe cau banh 16p KATO KR45H-V strc nang 45Tan

+ Xe cau banh 1op TADANO TR500M strc nang 50T4an

+ Xe cau banh 16p TADANO TR250 strc nang 25T4an



2. Kiém tra két cau thép

A.GIA CONG

AN DN B W N =

. Kiém tra thép, vat li¢u han
. Po dac, nin, udn thep

. Cat va gia cong mép

. T6 hop

. Han, gia cong 16

. Son phu, ban giao

B. LAP DUNG

1. Chuan bi méng

2. Nhan ban giao thép, bao quan
3. Khuéch dai & lap dit két cau
4,
5
6

Lién két BL thuong

. Lién két BL cuong do cao

. Son phu & ban giao



I 2.1 Kiém tra & xir ly an mon
Cac loai in mon cia két cau thép

= (GOm hai loai: an mon hoa hoc va an mon dién hoa hoc.

= An mon hod hoc: do O2, H2CO3, khi sunfuric trong
khoéng khi hodc chat 1ong khong dan dién tac dong 1én bé

mat cua thép sinh ra cac chat 6xy hoa dan dén an mon.

= An mon dién hod hoc: do trong thép co tap chat kim loai

cO dién ap dién cuc khac nhau, khi ti€p xuc vo1 chat dan
dién hoac nudc, hot am sinh ra tdc dung nhu pin, khién
cho vat li¢u thép b1 an mon. Pa s6 su an mon vat li¢u

thép 1a 6 dang an mon dien hoa hoc.



2.1a Kiem tra & xwr ly gi két cau thép
Su hinh thanh va chung loai an mon KC thép

= Su gi sét két cau thép 1a do cac phan ung hoa hoc gay ra

Cac bwéc tién hanh xir 1y
= Xu ly mang son cii

= X 1y bé mit — xir Iy loai bo gi

= Chon son: son 160t, son phu —
e e

e =

i
T T — - -":-'"'-l"'-"r"""-""

- e

b et q-l-nﬂ--"'ﬂ"'-"-‘-
I_.___.1_.r—-l—'

e

S auﬁ:tafyﬂg:tm---f-w
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I 2.1b Phwong phap xir Iy an mon thép
Trude khi xuat xudng ¢ bién phap chong in mon nhu
= Dung thép c6 tinh chong gi cao,

» Dung 16p ma kim loai chong gi,

= Dung son chong gi.

Phuong phap xu ly an mon thuong 1a: danh gi & son lai
= Xu ly mang son cu.

= Xir Iy bé mit - loai bd gi.

= Son lai.



I 2.1b Lwu y khi xir Iy an mon thép

= Sau 8 gi® son 16t phai son 16p thi nhat. Nén pha
loding va quét nhiéu lan dé son tham vao nhiing
chd 161 16m ngin ngira gi tré lai o khe rong.

= Tranh son trong thoi tiét dudi 50C & trén 400C, mat
troi chiéu truc tiép, do am trén 85%; néu khong, dé
noi bot, co 16 réng nho hoic d6 béng kém.

= Khi 16p son 16t that khé méi son 16p ké tiép, cach
nhau thuong 8 + 48g10.



I 2.1b Lwu y khi xir Iy an mon thép

= Trudc khi son phu, can lam sach bé

mit bang 16p son 16t. Néu bé mit

"
e oy
N Sk 5

2.V &
oo s
Gl

BACH TUYET PAINTING 0
mang son 10t tron hodc thoi gian dung ] = 5 = _ZiH,
Jal /‘\ /4 /4 SUN ! I
lau, can danh nham. "y

= Khong nén son qua day moi 16p son
(son sé& bi gon, chay). Bé chiéu day 1op
son déu, nén son pht mit chéo nhau.
i = Can chon dung méi phu hop véi ching
loai son (10-20% sung; <10% thu
cong)



I 2.1b Kiém tra Kkhi xit Iy in mon thép
Kiém tra in mon can chu y
= B0 phan bj chon dudi dat
hoac gan mat dat.
= B0 phan dé bi dong nudc.
= B0 phan dé tich tu bui va c6
do am 16n.
o = Cac chi tiét khe ranh hep,
kho son.

= Keét cau khung, dam cau truc,

cac nut lién két



2.1c Su co nirt & héng lién két KC thép
Nguyén nhan

= Chat lugng vat liéu kém

= Do nhiét d9, ltn khong déu

= Chat luong lién két thap: kich thudc duong han thiéu, han
khong thau, han bi khuyét tat. Mii bulong khong chac

chan, than buléng cong...
= Ung suat cuc bd sinh ra do tai trong ngoai
= Tinh c6 thé han cua kim loai kém, nit do wng suat duw.

= Thép b1 mo1 dudi tac dong cua tai trong dong va tai trong
lap. Cau tao nit lién két khong phu hop so do tinh.



I 2.1c Kiém tra & xir Iy khuyét tat bulong

1. Kiém tra

= Kiém tra buldng co6 b1 dut, 1ong hoac mat dau trong
khi str dung khong.

= Kiém tra d6 chit cta ren.

2. Xir Iy khuyét tat ciia buldng

= Xir Iy khuyét tat lién ket bulong thuong

= Xir Iy khuyét tat lién két bulong cudng d6 cao



I 2.1c Kiém tra & xir Iy nirt két cau thép

1. Kiém tra vét nirt trong cau kién

= Bua g6 boc cao su gd nhe 1én cau kién. Am thanh khong 10,
truyén am khong déu: co vét nit.

= Kinh lup d6 phong dai >10 lan. Trén bé mat 16p son c6 vét gi,
vét dOp thang. Cao bo vEet son, quan sat ky.

= Nho dau. Néu khong ¢ vét nit, dau khuyéch tan theo dang hinh
cong; néu co vét nuit, dau tham vet nirt tao dang duong thang.
2. Xir Iy vét nirt

= Pot nong thép & phan dau va mép vét niat (150+2000C), han bit
vet nirt va mai phang veét han.

= Vét nut gan dinh tan: khoan 16 phia dau, dung buléng cuong do
cao van lai



2.1¢ Kiém tra va xur ly vét nut cau Kién

1.

Kiém tra bang bot tir MT (Magnetic Particle Testing)
Ving can kiém tra s& dugc tir hoa bang cach cho tiép xic véi
mot nam cham dién dac biét dugc goi la “gbéng tur”. Sau khi
tr hoa, phun 1én bé mit vung can kiém tra mot 16p bot Sat tir
(thuong c6 mau den).

Néu trén ving kiém tra khong c6 cac khuyét tat hay vét nit,
cac hat sat tur nay s¢ phan bd mot cach déu dan doc theo céc
duong stc dien tu truong.

Néu c6 cac vét nirt hay khuyét tat, cac hat sat tir s& tap trung
cuc b tai vung co khuyét tat.

Bé’mg viéc xem xet su phan bo cua hat sat tir trén vung kiém

tra, dé dang phat hién cac vi tri b1 nit hay c6 khuyét tat bé mit.



I Kiém tra vét nit két cau thép

Kiém tra tir MT



I Kiém tra vét nit két cau thép

Current Carryin
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I Kiém tra vét nit ket cau thép

2.

Kiém tra bz“ing tham thau PT (Penetrant test - PT )
Mot trong nhitng phuong phap hay st dung nhat, dic biét
1a cac vat liéu khong nhiém tir nhu thép khong ri.

Phun mdt chat 16ng c6 kha ning tham thau cao 1én bé mit
vat can kiém tra. Néu trén bé mat c6 cac vét nit, chat
tham thau s& ngam vao va dong lai & cac khe nut.

Sau khi qua trinh ngam két thuc, loai bo chat tham thau
thira trén bé mat & tiép tuc phun 1én bé mat kiém tra
“chat hién mau” lam cho phan chat tham thau d3 ngam
vao cac vét nut noi 1én & ghi nhan cac vét nit nho.

Phuong phap nay bé mit vat kiém tra phai sach & kho



I Kiém tra vét nit ket cau thép

3. Kiém tra siéu am UT (Ultrasonic test)

= Phuong phap dé ap dung va chi phi thap nhat.

= Phat vao bén trong kim loai cac chum tia si€u am va ghi
nhan lai cac tia siéu Am phan xa tir bé mat kim loai ciing
nhu tir cac khuyét tat bén trong kim loai.

= Trén co sO phan tich cac tia phan xa nay, c6 thé xac dinh
duoc chiéu day kim loai cling nhu do 16n va vi tri cac
khuyét tat bén trong kim loai.



I Klem tra Vet nirt két cau thép

o,
bl
1T S

oy

v i
e TR

-

Kiem tra sieu am UT



I Kiém tra vét nit ket cau thép

4. Kiém tra bang tia gamma (Radiographic test )

* Phuong phap nay dung cac chum tia X hoac tia phong
Xa gamma dé chup anh vat can kiém tra.

= Phuong phap nay doi hoi nghiém ngit vé do an toan do
lién quan dén viéc st dung cac nguodn phat tia phong xa.

= Trong khi viéc chup anh thong thuong chi cho hinh anh
vé bé mait vat chup, chup anh btrc xa cho phép ghi nhan
ca hinh anh bén trong vat chup do cac chum tia X, tia
gamma c6 kha ning xuyén thau.



I Kiém tra vét nirt ket cau thép
4. Kiém tra bang tia gamma (Radiographic test )

= NEu phuong phap si€u  Ngusn phit tia

am doi1 ho1 phai xtr 1y Viing cin kiém tra

s0 liéu ngay trong qua
trinh kiém tra thi

phuong phap chup

Mau thir

i phim cho phép luu lai.



I 2.2 Su co bien dang ket cau thép
2 loai bién dang chinh
=Bién dang tong thé: kich thudc va hinh dang bén ngoai

=Bién dang cuc bo: ting khu vuc cuc bo két cau

Hinh 6.1:Bié€n dang téng thé
a. Bién dang uén cong; b. Di dang;
c. Van cong.

Hinh 6.2:Bién dang cuc bd
a. Bién dang 16i I6m; b. Bién dang
lugn séng; c. Goc bién vi

27



2.2 Nguyén nhan bién dang KCT

1.

Bién dang ciia nguyén vat liéu thép

Ton tai tir gial doan SX vat li¢u thép do tac dong cua su
khong can béng nhi€t hoac do con nguoi.

. Gia cong nguoi sinh ra bién dang

Cat sinh ra bién dang van.

Bao sinh ra bién dang udn cong.

. Ché tao, lip dung sinh ra bién dang

San cong tac khong phang. Hién truong khong phing.
Cong nghé gia cong khong tot.
Chong dd tam khong tot. Lap ghép khong chinh xac.



I 2.2 Nguyén nhan bién dang KCT

4. Han noi, cit bang hoi sinh ra bién dang

= Lua chon thong s6 han dién khong tot

= K§ thuat han va trinh tu han khong tot.

5. Bién dang sinh ra trong van chuyén, xép dong

= Vi tri méc cau sai.

= Mait bang xép dong khong bang phiang va phuong
phap xép dong sai



I 2.2 PP gia cong ngudi chinh bién dang

= Nan chinh bang thii céng hoic bang may

o 1=t 1
e =y e

= Dong bua lam [, ;5{**‘*: ©] g\~
Q06 )| Jze=t “’”J = ~—

. e en > / L\‘““‘*’ /o AN ko T JARRAS |

kim loai gian RIS m%@}) ﬂ <
\ y e a} C) -\"':f-"')-::_;__ o= — /

ra, phu hop voi

/( * A 14 E
cau kién kich L . }
thudc nho hoac =

0 ,:::W—-E:::E_F__—dg

bién dang nho. :
o) d)

= Dung bua 16n va bé, phu hop véi nan chinh bién dang cuc
b0, dung phu tr¢g cho PP nan chinh béng may va nan chinh
gia nhi€t



= Phuong phap

dung may

Dung gia hinh
cung, kich va
cac loai may
moc don gian dé
nan chinh bién

dang

I 2.2 PP gia cong ngudi chinh bién dang

Loai may Sao do Pham vi st dung
mee B B Nzn chinh tdm méng 15i 1om,
Nan chinh bang may — — cong vénh, n::”fm chinh thép hinh
kéo cong vénh, nan thang 6ng , soi,
lap la cong vénh
| Nan chinh bién dang cuc
g 7 T - - LJ - oar - M
Nan chinh bang may ng _r["—rP_ bd dng, thép hinh, thanh
o Nan chinh tam, ong,
— \LJO-J(' c,-(‘u nan thang thép goc
Truc
. lan == = .
Nan chinh | thang ':[m}: 1. Thép goc
bang may
Kigu con fan Truc 1an - Nan chinh vat lidu dng va
nghiéng T thanh co mat cat tron
- = Nan chinh bién dang uén
, ) Z %‘ cong ctia thép hinh (khong
Nan chinh bang r I dai)
gia cong (I Ll
Y\ 1. Thép hinh
hd bién dang

Nan chinh bang kich

N&n thang bién dang udn
cong cuc bd cau kién
thanh

1. Kich
2. Dam dém



I 2.2 PP gia cong nhiét chinh bién dang

= Dung lira khi axétylen & O21am nguon gia nhiét tao bién dang
mai tri€¢t ti€u bi€n dang cii. Luu v dung chinh xac nhiét do.

= PP gia nhiét chia ra: gia nhiét dang diém, dang duong

= Trinh ty nan chinh: nan chinh téng thé trude, nan chinh bién
dang cuc b0 sau.

Luu y:

= Nhiéu cong nhan cing dong thdi gia nhiét hiéu qua tot hon.

= CO mot sO bién dang néu chi dua vao gia nhi¢t nan chinh sé
kho6 khan; nén dung thém cac cong cu phu trg gitp kéo, nen,
chong, kich dap khi can.

= Tranh gia nhiét chd quan trong & lip lai cung 1vi tri nhiéu lan



I 2.3 Vai sw co khi thi cong nha xwéng
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Nha xwong CT may Hoa Khanh



I 2.3 Vai sw o khi thi cong nha xuéng

= Trong khi 35 cong nhan dang lap cong trinh nha
xuong 3.000 m2 cua Cong ty Dét may Hoa Khanh,
KCN Lé Minh Xuan, Binh Chanh, gian vi keo thep
bat ngd d6 xuong

= Surc nang cua vi keo thép da kéo nhirng burc tuong
gach do theo, dé tring 19 cong nhan dang lam viéc
khién 8 ngudi bi thuong rat ning. Tai nan xay ra
vao khoang 9h50 sang 26/12/2005.



I 2.3 Vai sw o khi thi cong nha xuéng

= MOt cong nhan ké lai: “Chung toi dang ¢ gang cin
chinh vi kéo thi diy chang bi dirt. Mot s6 cong nhan
tuy da phat hién ra sy c6 nhung khong thé thoat than
nén da bi cot sat, tuong de trang ngudi”.
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day gidng chéo (rod bracing)

mi bulong

dau chup (con coc: hillside washer)
16 giang hinh 6van

ban bung keo

ban thép gia cuong han vao ban bung
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I 2.3 Nha may xir Iy rac Go Cat — BTan

= Cong trinh duoc x4y bang kéo thép ngoai nhip c6 tong
trong lugng gan 130 tan. Ngay 17/5/2003, toan bo

khung sudn mai che nha bao khu trung chuyén rac tai
cong truong xir 1y rac GO Cat dién tich 6.000m?2, bat
ngd chuyén dong & do sap, ude tinh thiét hai 5 ty dong



1 2.3 Nha may xir Iy rac Go Cat— BTan

Thi cong sai k¥ thuat nghi€ém trong

= Tai thoi diém nay VN chua c¢6 quy pham thi cong &
nghiém thu véi cong trinh c6 khau do 16n 60m.

= Chinh vi vay, don vi thiét ké 1a chi nhanh Cty tu van
xay dung dan dung VN (Bo Xay dung) khong thé
cung cap cho nha thau ho so lap dung thi cong cong
trinh hay c6 khuyén céo vé quy trinh lap dung.

= Pon vi th1 cong du c6 bien phap thi cong, song lai

khong phu hop va mac phai nhiéu sai pham



I 2.3 Nha may xir Iy rac Go Cat — BTan

= Cu thé: Noi dung quy trinh lap dung két cau thép so sai;
thiéu tinh toan k¥ thuat can thiét cho hé giang; khong
dam bao yéu cau k¥ thuét 6n dinh ciia két cau trong qua
trinh lap dung...

= Tuy vay, chi dau tu, thiét ké dén giam sat thi cong déu
khong v kién gi vé quy trinh lap dung khi nha thau dé
trinh, va dé nha thau tién hanh thi cong hét sirc nguy
hiém.

= Nha thau di lap dung toan b hé thong 15 khung kéo,
xa go mai, vach, nhung chi ¢ 1 soi cap thi cong dudng
kinh 10mm (noi tir dinh khung kéo truc s6 4 véi chan
cot truc 1-E).



I 2.3 Nha may xirly rac Go Cat— BTan

Thiét ké - giam sat - chi dau tw déu c6 van dé

= Ong Nguyén Trong Tin - Phé GP chi nhanh Cty TVXDVN
- cho biét: "Thiét ké khong c6 van dé. Tuy nhién, qua tim
hiéu duoc biét, thiét ké cling co van dé can phai xem xét lai.
Theo thiét ké, toan bd nén hién hitu c6 cao do bang nhau,
trén thuc t€ mat cat ngang tai hién trudng thi cho cao nhat
va thap nhat chénh nhau 50-60cm.

= (CoOng tac giam sat thi cling b1 budng long. Trong qua trinh
xdy dung, nha thau Thi cong sai ho so thiét ké mot s6 hang
muc chiéu day mong, buléng neo chan cot, bién phap thi
cong khong phu hop, an toan..., don vi gidm sat thi cong van
khong nhic nhd, yéu cau sira chita hodc dinh chi nha thau
ma con ky ho so nghiém thu hang muc cong trinh.



I 2.3 Sw o6 kho ngoai quan Binh Duong




I 2.3 Sw co kho ngoai quan Binh Duong

Kho ngoai quan nay thudc du an trung tam kho van
YCH - Protrade xay dung trén dién tich 6,9ha tong
von dau tu 14 triéu USD.

Nha kho rong dang nha thép tién ché rong 30.000m?2,
cao 10m, da hoan thién phén khung va két cu co ban.
Su ¢ sap kho da lam toan bd két cau khung, cot, vi,
kéo bi xoan gay, bién dang.Sau su co xay rada co 1
nguoi chét, 9 ngudi bi thuong.

Phia duéi chan cac c6t BTCT nhiéu noi di bj nirt né,

két cau bé tong bi pha hong hoan toan.



I 2.3 Sw o6 kho ngoai quan Binh Duong




I 2.3 Sw o6 kho ngoai quan Binh Duong




I 2.3 Sw o6 kho ngoai quan Binh Duong




I DPau la nguyén nhan sap kho ???

B,




I 3. Visao nha thép bi sap?

1. Sw co xay ra trong qua trinh cau lip vi kéo

" S,u: cO x4y ra trong qua trinh cau lap (sau khi dung
lap xong cOt bién)

= Trong qua t\rinh dug vi keo 1én dinh cOt thi tiét
di’én gilra dam bi oan, buldong b1 gay do dam bi
uon ngoai mat phang.

= Pau tién canh & sau d6 bung dam bi oan. Mémen
sinh ra ta1 bung dam do tai trong ban than va noi
luc dam khi cau lap 1a twong doi 16n, nhung theo
thiét ke thi tiét dién tai bung dam lai bi thu nho.



I 3. Visao nha thép bi sap?

2. Sw ¢0 do tai gio khi chua cé xa g6 va dam twong

= Gan day, c6 nhiéu cong trinh nha thép bi do sap trong
khi thi cong, nguyén nhan gy ra 1a do gio (gio day,
hoac gi6 giat).

= Ngoai ra khi thi cong can cd bién phap phong tranh su
co do gio toc gay ra

= Thong thuong, nha thép da duoc lép dat hoan chinh thi
rat kho bi sap boi gié. Néu duoce thiét ké dung tiéu
chuan thi nha chi c6 thé sap do chay no hoic do va

cham manh lam bi€n dang cot, dan dén do sap.



I 3. Visao nha thép bi sap?

3. Sw ¢o do quy trinh thi cong sai

= Thuong nha thau thi cong lap toan bo cot trudce, sau do
tién hanh lap kéo va xa go.

= Piéu nay cuc ki nguy hiém, vi khi d6 cot thép chi duoc
neo boi bulong nén khi lap 1éch tAm hoic gip gié dé dan
dén sap do.

= RAt nhiéu nha khi lép dung ca cot, keo & xa g@) van bi
d6 sap vi mot con gi6é 16n. Nguyén nhan chinh 1a do thi
cong chwa lip hé giang khung cirng va hé tay chong
xa g0. Khi hé giang chua lap thi hé van 1a hé bién hinh.



I 3. Visao nha thép bi sap?

Quy trinh lip rap nha thép dung din

= Pé thi cong nha thép tién ché an toan thi dau tién can
lap dung khoang giang ctng. Can thiét phai lap du cot,
kéo, xa g0, giang mai, giang tuong, tay chong xa go va
cang 1 so giang cap tam tir kéo xuodng coc neo dudi dat.

= Sau khi hoan thién khoang giang ctmng, can kiém tra va
can chinh dd chinh xac cua khung(cao do, do 1éch, do
vong...). Tir d6 lap cac khung tiép theo vao khung giang
chinh. Néu c6 thé lap du xa go, néu khong lap it nhat
50% luong xa go



I Vai nguyén nhin gy su 6 khi thi cong

= Do khong ludng trudc céc tai trong, tinh huong
» Do md hinh tinh toan (thiét ké - thi cong)

= Do sy bat can ciia cong nhan khi thi cong

= Do su chu quan cua ky su thi cong, giam sat

= Do chat lugng nguyén vat liéu

= Do quy trinh thi cong sai



I Thi cong nha thép




T PERMANENT ROO BRACING
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Lap keo va hé giang mai, cot



Thuee hién tiép cho cdc khung ngang khdc
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Can chinh keo

day kém chuan

day do1

day dua ra khoi ke dé dé thao tac
keo

giang méi chéo

kéo b1 vénh ra khoi1 vi tri
v1 tri dung cua keo

day giang nha

day giang xiét

day gidng chéo (rod bracing)

mt bulong

dau chup (con coc: hillside washer)
16 giang hinh 6van

ban bung keo

ban thép gia cuong han vao ban bung



I 3. Visao nha thép bi sap?

Chu y d6i véi nha thép thi hé giing 1a cwe ky quan trong
trong qua trinh thi cong ciing nhw van hanh.

= Hién tuong hay gip véi dam ngang trong qua trinh cau lap
1a bi oan & mat kha ning chiu luc. Pic biét d6i vdi cac dam
ngang vuot nhip 16n khong co cot chong gitra.

Truwong hop cong trinh tai kho ngoai quan — Binh Dwong
= Khung nha xudng khau do 80m, budc khung 8m, chiu tinh
tai mai 0,1kN/m2, hoat tai stra chita 0,3kN/m?2, toc do gid

110km/h, chiéu cao dinh 24m, 46 doc 40%=21,8°.

= Sau khi tinh toan thiét ké thay rang véi cau tao nhu thé thi
khi cau lap khung chung rat dé bi mat 6n dinh, dic biét 1a
d6i voi két cau khong co suon cho ban bung.



Vi sao nha theép bi sap?

= Nguyeén nhan cua hi¢n twong oan trén la do chiéu dai

uon doc tinh toan ngoai miit phang qua lon.

Trong tinh toan thiét ké, cac canh trén va canh dudi ciia
dam duogc giang (bang xa g6 mai va thanh giang canh
ha), lam ching khong b1 mat 6n dinh ngoair mat phang
trong qua trinh chiu luc.

Thoéng thuong theo tinh toan thiét ké, cach 1 xa g6 thi
cO 1 thanh chong giang cho canh ha cua dam, c6 nghia la
chiéu dai tinh toan cac doan dam ngoai mat phang
chinh la 3,23m.

Trong khi cau lap do chua c6 xa gé mai & giang canh ha
nén chi€u dai tinh toan ngoai mat phang 1a 41,86m.



I Visao nha thép bi sap?

= Thay rang vdi cau tao manh nhu thiét ké da néu thi
qua trinh thi céng cau lap kéo (dam ngang) bung hoic
canh dam bi oan 13 chuyén kho c6 thé tranh khoi néu
khong ¢ bien phap thi cong hop 1y, hoac chon diém

treo moc cau hop 1y.




I 4. Gia co két cau thép

4.1 Can xac dinh rd nguyén nhan din dén su co
= Do thiét ké hodc thi cong gay ra khuyét tat

= Qua tho1 gian st dung dai vi moi, gi, mon

= Piéu kién str dung, cong nghé san xuat thay doi
= Do 1un nén méng

= Nguyén nhan khac



I 4. Gia co két cau thép

4.2 Nguyén tic gia co
= Phuong phap gia co
Gia c6 cuc bo
Gia c6 toan dién
= Ban v& hoan cong két cau cii
= Ban bdo céo chat luong vat li¢u cii
= Xac dinh muc d6 ton hai cta két cau cii
= S0 lidu tai trong mai

= Ban tinh toan thiét ké sura chira



I 4. Tinh toan Gia co6 két cau thép
= X4c dinh nguyén nhan can gia co
= Chon bién phap gia co

= Tinh toan thi€t ké gia co

= Thuc hi¢n gia co

= Kiém tra sau khi gia c0: irng suat, bién dang



I 4.3.1 Gia cwong dam thép
Gia cwong dam gia cwong theo 2 trang thai giéi han
= Trang thai gidi han ¢ giai doan dan hoi

= Trang thai gio1 han ¢ giai doan déo

o, Oy
| ! A I = /./
i ’
’/
/
| J;
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/
B ERYanda
o, o4

Déim thép hinh Ung sudt din héi Ung suit chéy déo



I 4.3.1 Gia cwong dam thép
= Ung suat ¢ thé bién tiét dién ban dau

_ M, xy,

o, = (1)
1 J .
= Ung suat ¢ thd bién phan tir gia cuong
M, xy
O, = 3 : (2)

th

= Ung suat ¢ thd bién dam khi tiét dién 1am viéc dong thoi

My MY g )
J J

X| Xt

O

q



I 4.3.1 Gia cwong dam thép

= M, M2 1a momen ban dau va momen tang cuong
= J,, lamomen quan tinh cua tiét dién sau gia cuong

= dz d0 day ctia tam thép can gia cuong

T (1) (2) (3) suy ra dién tich can gia cuong:

- My, +M, Yy, —RJ,

d 2
2 yligz (R_O-1)

F2



I 4.2 Cac bai tap vé nha
= Bai tap Gia c6 dam thép
= Bai tap Gia c6 cot thép



I THANK YOU

Any questionsd

http://failures.wikispaces.com/Tropacana+Casi
no+Parking+Garage



BUI PHAM PUC TUONG
KHOA XAY DUNG — PH SPKT TP.HCM

. CHUONG VI, BAO DUONG, SU' CO
& SUA CHUA KHOI XAY



I TOM TAT CHUONG VI

= Tong quan vé khoi xay, vira xay cong tac xay
» Bao dudng khoi xay

= Hién tugng khoi xay bi nit

= Sy ¢ do cudng do, & do on dinh cua khoi xay
= Sucd gay sap d6 cuc bo khbi Xay

= K thuat gia c6 khoi xay



I Tong quan vé cong tac xay
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I Tong quan vé cong tac xay
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I Khoixay & cac nguyeén tac

LGP XAY = Ol LOP GACH + Ol LGP MACH DUNG + Ol MACH NAM

MACH NAM
LGP DOC: TOAN HANG DOC o ACH DOC
LGP sgcr@l— N o e b L MACH aunsﬁﬂ' :
6P NGANG: CO CHOA HANG NGANG ’ “MACH NGANG

HANG TREN—::F_?%\ - —————=——__HANG DOC
HANG NGOAH > - HANG NGANG

MACH NAM
MACH BUNG
_MACH NAM

LGP GACH-

MACH NAM-

~KHONG TRUNG MACH




Cap phoi vira xay tieu chuan

Binh mu'c du toan cap phdi vat liéu

Vira xay trat, ®xi mang PC30

1/ Binh muic cdp phéi vat liéu cho 1m3 vifa xay, cat cd modul dd 16n >2:

S, . Mac viila xay
vatlicu Bt 25 50 100 125
-¥1i mang ki 116 213 385 462
-CALt vang m3 1,19 1,15 1,09 1,05
2/ Binh muc cdp phdi vat liéu cho 1m3 viia xay, cat co modul dd 16n tr 1,5 dén 2:
S, . Mac viia xay

Vatliéu Bon vi 55 0 100
-¥1 mang ko 124 230 410
-CAL vang M3 1,16 112 1.05

3/ Binh muc cap phdi vat ligu cho 1m3 vilia trat, cat co modul dd lon tr 0,7 dén 1,4:

Vat lieu

Blan wi

Mac vila trat

20 o0
-¥1 ming ki 142 261
-CAL vang m3 113 1,08




I Cap phoi vira xay tiéu chuan

+  gugy

4 Cat

+  Gguuuay

5 Cat

XAY

TRAT /TO

Vil XAY DAN DUNG




I Pinh mirc cong tac xay vira M75

MA CV Tén cong viec T S8 Iugng
tinh

Xﬁy tudng gach 6ng 8x8x19

AE.63114 chiéu diy <=10cm h<=4m  m3
Gach 8ng 8x8x19  vien  682,00000
Xi ming PC30 kg 5440510
Cét min ML=1,5-2,0  m3  0,18530
Nu6c it 44,20000
Vat liéu khéc % 6,00000




Dinh mirc cong tac xay vira M75

_ . Pon vi
MA CV Tén cong viéc

tinh

- So lugng

AE.61114 Xay tuong gach 6ng 10x10x20  m3

chidu ddy <=10cm h<=4m M75
Gach 6ng 10x10x20 vien
X1 mang PC30 kg
Cét min ML=1,5-2,0 m3
NU’GC lit

©460,00000

48,00450
0,16350
39,00000
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I Bao dudong va bao vé khoi xay

= Khi vira thuy hoa, kho1 xay phai dugc bao vé
tranh mat nuoc hoac hap thu am qua nhicu.

= Can thuc hién bién phap phong ngtra thich hop
2(3Ca0.S810,) + 6H,0 = 3Ca0.2810,.3H,0 + 3Ca(OH),.

3Ca0.AlL,0; + 6H,0 = 3Ca0.Al,05.6H,0



Béo dudng va bao vé khoi xay

= Phong mua, chong noéng, chong am thap.

= Khong dé khoi xay bi tac dong cua luc cho dén khi
du cuong do. Trong mua g16 bao can co bi¢n phap
chong do tam.

= Chiéu cao khdi xay trong ngay can han ché.

= Chiéu day tuong va do himg gi6 can ké dén dé xac
dinh chiéu cao xay thich hop. V&1 tuong mong
khong nén xay >1.5m/ngay

= Trong qua trinh thi cong cac két cau gach co thé

chua hoan chinh thi nén can chong do tam



1 4

I Mot vai su co thwong gip ¢ khoi xay

= Khéi xay bj nirt

= Khoi x4y sap do cuc bd
= Cudng do khoi xay khong du

= Kho1 xay sai1 1€ch vi tri, tzién dang
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I Khoi xay bi nirt do lin
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I Nguyén nhéan giy nirt khoi xay

= Nén lun khong déu

= Chat luong thi cong kém

= Khong co6 khe co gian hoac khe co gian 1on
= Bién dang nhiét

= Thiét ké cau tao khong tot

= Chat luong vat li¢u kém, sir dung nhiéu vat

liéu trong mot thé xay



I Pic diém véet nirt khoi xay

Xem xét vét nut do nghi ngd tai trong

= P6i vbi cdt chiu nén ding tam thi vét nit thuong
xuat hién doc theo phuong tai trong tac dung

= Pdi vai cot chiu nén 1éch tAm nho thi vét nit song
song theo phuong tai trong tuong tu nhu nén dung
tam nhung c6 thé kém theo bién dang khoi xay

= Doi vi cot chiu nén 1éch tdm 16n thi phan chiu
kéo xuat hién vét nirt ngang theo mach vita, phan
chiu nén xuat hién vét nit doc va kém theo bién

dang cot



I DPac diem vét nirt khoi xay
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Vi tri vét nirt
Piic trung vét nirt

Thoi gian xuit hién
vét nut

Sw thay ddi va phat
trién vet nirt

Dac trung cong trinh
va di€u Kién sir dung

Bién dang cua cong
trinh

Bién dang nhiét

Mai, 2 dau cong
trinh

Xién, gitra rong, 2
dau hep

Thay doi theo mua

Khi nhiét do thay
dbi nhidu

Gitr nhiét, cach
nhiét kém

Bién dang ngang

Nén lin khéong déu
Thuong ¢ chan cong
trinh
Xién, ding, it gap

ngang

Thuong sau khi nha
Xxay xong

Vét nit nging sau khi
Iin 6n dinh

Do nha dai, do cing,

khe lin, nudc ngam,
cong trinh 1an can

Stre chiu tai ko du

O tang dudi, nirt cuc bd

Trung v61 hudng ting
suat

Thuong xuét hién khi
tai tang dot ngot

Phu thudc tai trong

Thuong khong c6 quan
h¢ bién dang ngang va
ding



I Xirly vét nirt (theo TCXDVN 373:2006)

1.

Giéi han vét nirt can xir Iy (TCXDVN 373:2006)
Tuong, cOt chiu luc co vét nit theo phwong chiu e
v6i bé rong vét ntt 16m hon 2mm va d¢ dai > 1/2
chiéu cao ting nha, hoic c6 nhiéu vét nut thang dimg
ma d6 dai > 1/3 chiéu cao tang nha;

Tru twong do chiu nén léch tam xuat hién vét nurt
ngang, bé rong vét nirt > 0,5 mm;
Tuong, cot chiu luc co bé mit bi phong hoa, bong

troc, mun vira ma tiét dién bi giam di hon %;



I Xirly vét nirt (theo TCXDVN 373:2006)

1. Gi6i han vét niet can xir Iy (TCXDVN 373:2006)

= Tuong hoac cot do dam hodc vi kéo do chiu nén
cuc b xuat hién nhiéu vét ntt thang ding, hodc bé
rong vét nirt vegt qua 1 mm;

= Tudng, cot bi nghiéng ma do nghieng > 0,7%, hoac
chd ndi giira hai tuong ké nhau co vét nirt xuyén
sudt qua;

= O giira lanh t6 c6 vét niet thang ding, hoic ¢ dau
lanh t6 co vét nhit xién ro rét; phan tuong dd lanh to

cO vet nit ngang hoac b1 vong xudng ro rét



I Nguyén tac xir Iy vét nirt (tt)

1. Gi6i han vét nirt can xir Iy (TCXD Trung Quoc)

= Chiéu dai vét nirt hon % chiéu cao khoi xay

= Khoi tuong xay d& dam, san c6 vét nirt doc hodc nhiéu vét
nut dudi chan

= LJ cura sO, tuong giita cac clra so co vét nit dan chéo

= Than cot khoi xdy co vét nit ngang

Vét nut thay 15, Wr = Nut nghiém trong Wr >

Twong, twong co cot 1.5~10mm 10mm

Co vét nit Wr<1.5mm du  Cot nit gy hoic 1éch vi tri

Cot doc 1a Y S
Aot ap chua xuyén su6t mat cat ct theo phuong ngang



I Nguyén tac xir Iy vét nirt (tt)

2. Kién nghi giéi han xir 1y vét nirt

= Do chiu luc

TCXDVN R_< 0 85
S

TCXDTQ »

Can xu Iy < 0.92(a)
Vo5
R

Nén xu Iy < 0.87(b)
VoS

= Do bién dang: xur ly cuc b0



I Nguyén tac xir Iy vét nirt (tt)

3.

Nguyén tic co ban xir Iy vét nit:
Tim nguyén nhan gy ra vét nirt
Phan biét tinh chat vét nit

Quan trac quy luat bién doi vét nut
Lam rd muc dich xu ly

Chon thot gian xu ly

Chon phuong phap xu 1y

Pam bao xtur Iy an toan



I Phwong phap xir Iy vét nirt
= Chén kin vét nirt
= Che bé mit
= Dung cot thép neo
= Nhoi vira xi ming

= Tam xi ming cot thép kep tuong



I Phwong phap xir Iy vét nirt
= Gia c6 boc bén ngoai
= Thém cét cau tao BTCT
= Gia c0 tong thé
= Thay doi dang chiu luc cua két cau

= Chuyén vét nirt thanh khe co gidn



TX.Thuan An, Binh
Duong chiéu 31/07/2012

Cong ty TNHH
Chyang Sheng

Sap twong do mat 6n dinh
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I Nguyén nhian gay mat on dinh khoi xay

Nguyén nhan

= Cudng d6 khong du do thiét ké sai, thi cong kém,
chat lugng nguyén vat liéu khong dat

= Mat 6n dinh do ty 1& chiéu cao X4y so vO1 chiéu
day 1on, thi cong sai

= Do cung toan nha khong du do thiét ké sai, tinh
toan khong thoa dang



I Phuong phap xir Iy mat on dinh

Ung ctru va gia c6 tam thoi

Hiéu chinh bién dang khoi xay

Chén lap céc 16 hong

B6 tri thém cot vach: ngam & noi
Tang tiét dién khoi xay

Boc ngoai bang BTCT hoic thép
Thay d6i phuong an két cau

Dit thém két cau giam tai

Gia co bang thanh neo Ung suat trudc

Thao d& cuc bo va thi cong lai



I Sw co sap do khoi xay cuc bo

Nguyén nhan
= Sai sot trong cau tao thiét ké va so do tinh
= Cuodng d6 thiét ke khoi xay khong du
= Stra chira thiét ké tuy tién, bira bai
= Mat 6n dinh do thi cong
= Chat luong vat liéu kém
= Cong ngh¢ thi cong kém

= Thém tang cho nha cil



I Phwong phap xi 1y sap dé cuc bo

= Su cb ¢o thé do thi cong hodac thiét ké hodc ca hai. Xac
dinh ding nguyén nhan va tuy truong hop dé xur 1y

Luwu y khi xur ly

= Loai bé nguy hiém khi thao d&

= Pam bao lién két cii — mdi

= Trudce khi thao can tinh toan kiém tra du an toan va gia
cO bang cay chong

= Kiém tra bd phan chua sip do

= Xac dinh nguyén nhan sap do

= Théo d& tién hanh tir trén xuong



K¥ thuat gia c6 khoi xay

Phuong phap phut vira xi miang: chil yéu dung gia
cudng nut cho khoi xay

Phuong phap mé rong mit cat khoi xay

Tuong kep tam xi mang cot thép (ché tao san):
thong thuong dung thép goc boc 4 goc bén ngoai
cua tuong

Boc ngoai bang bé tong cot thép: phut vira

Thém dém dam: chu yéu dung gia co cu bo



I KV thuat gia co khoi xay

P6i dam d& hodc thém cot

Dung thém cay chong UST

Dung thém thanh kéo bang thép
Thay doi phuong an két cau chiu luc
Gia co cOt xay d& vach

Gia c6 cot bé tong d vach

Gia co vira X1 mang ludi thép



I KV thuat gia co khoi xay

PP ting cwong mit cat khoi xay

= Chu yéu phu hop véi trudng hop strc chiu tai cta
khoi xay khong du, phan mé rong khong 16n
Hai kiéu lién két mé rong khoi xay

= Lién két kiéu rang cua

= Lién két bang cot thép
Tinh toan kiém tra sirc chiu tai: thién vé an toan

Luu y van dé chong tam cho khoi xdy khi thi cong
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I KV thuat gia co khoi xay

PP thém dém dam

= Chu yéu gia c6 cuc bd cho khoi xay
Hai kiéu thém dém dam khoi xay

= Pém dam duc san

= Pém dam d6 tai chd

Luu y van dé chong tam cho khoi xdy khi thi cong



I THANK YOU

Any questionsd
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