PAP AN CHI TIET PE THI CUOI HQC KY II NAM HQC 2025-2026
Moén: H6 dao sau - Ma mon hoc: DEEX430818 - Thoi gian: 90 phut

BAI 1 - 4.5 diém

Noi dung dé chung:

Cho cong trinh hé dao nha cao tang nhu Hinh 1-3. Mt bang hd dao kich thude 31 x 45
m. Cong trinh c6 2 tang ham; san ham 1 ¢ cao d6 -2.500 m, san ham 2 & cao d6 -6.000
m, day dai mong ¢ cao dg -7.550 m. Tuong hd dao dung coc khoan nhéi D400. H6 dao
thi cong theo cong nghé Bottom-up, c6 hai tang giang chong thép tai cao do -1.200 m
va -5.200 m, cung cac king-post bang thép hinh dat trong coc khoan nhoi tam D600.
Cong trinh ¢c6 mot mat gidp duong va mot mat giap khu dan cu; 16p dat trén cung la sét
yéu day hon 10 m.

Cau la - 1.0 diém

Noi dung dé:

Khi thi cong hé dao, tudng hd dao chiu cac loai ap luc nao? Néu vai trd ciia hé gidng
chong va king-post.

DAP AN - 1.0 diém

1) Cac loai ap luc/tac dung 1én tudng hd dao (0.3 diém):

Ghi chii: Chi can trd loi dwoc tiv 3/5 logi tdi bén dwdi la dat 0.3 diém

Loai ap luc/tac dung | Giai thich
1 Ap luc dit ngang phia | Do khéi dat bén ngoai hd dao ddy vao tuong. Trang
sau tuong thai ap luc co thé tir KO dén Ka, tuy muc d6 dich
chuyen cua tuong.

2 Ap luc nude ngam Néu muyc nudc ngam cao, nude tao ap luc thuy tinh 1én
tuong; khi c6 chénh I¢ch myuc nude con tao dong thadm
vao hé dao.

3 Tai trong phu trén mat | Tai do duong giao thong, xe may thi cong, vat lidu tép

dat két, nha/cong trinh lan can gay tang ap luc ngang lén
tu’O’ng

4 Ap luc bj dong phia Xuat hién ¢ doan tudng cim dudi day dao, cé tac dung

trong hd dao khang lai chuyén vi ctia tuong vao trong hé dao.

5 Luc tir hé gidng chdng | Luc nén tir thanh chdng truyén qua waler/dam bo vao
tuong, tao diém tua ngang cho tudng trong ting giai
doan dao.
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2) Vai trd cta hé giang chéng (0.3 diém) :

Ghi chii: chi can néu ding 2/3 ¥ la dat diém téi da.

e Tao gbi d& ngang cho tudng viy, han ché tudng bi dat va nudc day vao phia hd
dao.

e Giam chuyén vi ngang va md men udn trong tudng vay; qua d6 giam lin mat dat va
giam anh huéng dén cong trinh 1an can.

e Phén phdi va truyén luc ngang tir tudng ndy sang hé chéng, sang tuong dbi dién
hodc sang cac diém tua trung gian.

3) Vai trd cua king-post (0.4 diém) :

Ghi chii: chi can néu ding 2/3 ¥ la dat diém téi da.

e La cot chéng dung tam dé d& dam gidng, dAm chdng, san/ciu cong tac va tai trong
thi cong tam thoi.

e Giam nhip tu do ctia hé dam chdng, giam vong va giam nguy co mat 6n dinh cta hé
chéng.

e Truyén tai trong ding tam thoi xuéng coc khoan nhéi tam D600.

Cau 1b - 1.25 diém

Néi dung dé:

Sap xép dung trinh ty thi cong cac cong tac da cho: <T1>, <T2>, <L1>, <L2>, <P 1>,
<P2>, <P3>, <BT1>, <BT3>, <BT2>.

PAP AN - 1.25 diém

Ghi chii: chi can ghi diing thir tw, khéng can gidi thich la dat diém t6i da. Sai mt
cap lién ké trie khodng 0.15-0.25 diém tuy mirc dp anh hwong dén logic thi cong.

Mikc d9 tra 1oi Piém dé nghi
Pung hoan toan trinh tu 1.25

Sai 1 cap lién ké nhung khong 1am dao logic 16n Trir 0.15-0.25
Dao diing nhung thao chdng sai thr tyr Trir 0.30-0.50

Lap chong sau khi dao qué sau hodc thao chéng trudc khi c6 két cAu thay thé|Trir 0.50-0.75

Trinh ty mat logic thi c6ng chinh <0.50
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P1-1L1-D2-L2->D3->BT1->BT2->T2->BT3->T1

Budc Ky hiéu | Giai thich ky thuat

1 b1 Pao va van chuyén dat dén cao do -1.500 m dé c6 khong gian
lép hé chong téng 1.

2 L1 Lap dyng hé glang chong 1 & cao do -1.200 m.

3 b2 Pao va van chuyen dat dén cao d6 -5.500 m dé c6 khong gian
lap hé chdng tang 2.

4 L2 Lap dung hé giang chdng 2 & cao do -5.200 m.

5 b3 Dao dén cao do day ham/day dai mong -7.550 m.

6 BTI Thi cong db bé tong dai mong.

7 BT2 Thi cong san ham 2 va cot ham 2 - ham 1; két cau nay bat dau
thay thé vai tro chdng d& ciia ting chong dudi.

8 T2 Thao hé gidng chong 2 sau khi san hdm 2/cau kién lién quan
du cuong do va du kha nang chiu lyc.

9 BT3 Thi cong d6 bé tong san ham 1; san ndy thay thé vai tro chong
dd cua tang chdng trén.

10 T1 Thao hé giang chong 1 sau khi san ham 1 du cuong do va hé
két cau vinh ciru du kha ning 1am viéc.

Nguyén tic quan trong: dao téi dau lip chéng kip thoi téi dé; khong dao vuot siu
qua mirc trudc khi lap chong; chi thao chong khi két cau bé tong vinh ciru twong
ung da da cuwong do va co kha niang thay thé vai tro chong gitr twong vay.

Cau lc - 1.25 diém

Noi dung dé:

Néu tdi thiéu 5 hang muc quan tric can ap dung va muc dich cua timg hang muc. V&
dang duong cong lun bé mat dat tir tudng vay ra phia ngoai.

DAP AN - 1.25 diém

Ghi chii: néu ding toi thiéu 5 hang muc va muc dich 0.85 diém; vé va gidi thich
dung dang dwong cong lun 0.40 diéem.

Hang myc quan | /0 gich
trac :

1 Inclinometer Po chuyén vi ngang ctia tudng theo chiéu sau, xac dinh vi
trong/sat tuong | tri va gia tri chuyén vi 16n nhat.
vay

2 Moc quan tric Do chuyén vi ngang dinh tuong; phat hién som xu huong
chuyén vi dinh tuong dich chuyén vao hd dao.
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Hang myc quan |\, 0 gich
trac :
tuong

3 Moc lan bé mat | Theo ddi ranh lin mit dat tir tudng vAy ra ngoai, phuc vu
dat sau tuong danh gia ving anh hudng.

4 Moc lan cong Kiém soat Iin va 1an 1éch cta nha khu dan cu/cong trinh
trinh 1an can lién ké.

5 Tilt meter hoac Theo do1 dd nghiéng cua cong trinh 1an can, dac biét khi
quan tric lan 1éch phat trién.
nghiéng cong
trinh

6 Piezometer/6ng | Theo ddi muc nudc va ap lyc nude 16 rong trong, ngoai hd
do muc nudc dao; canh bao tham, piping, uplift.
ngam

7 Load cell trén Do lyc doc trong thanh chdng, phat hién qua tai, phan b
thanh chéng luc bt thu’ong hodc mat hi¢u qua leh chong

8 Crack gauge Theo ddi bé rong va toc d6 phat trién vét nirt trén cong

trinh 1an can.

Quan tric king- | Theo ddi lun, nghiéng hoidc chuyén vi cta cot chéng tam
post va ddm/cau cong tac.

Dang dwong cong lin bé méit dit dién hinh 0.40 diém:

Truc hoanh x: khoang céch tur tuong vay ra phia ngoai. Truc tung S: d6 lun. Puong
cong thuong c6 dang ranh lun, d6 lin 16n nhat thuong xuat hién gan tuong hodc cach
tuong mot khoang ngan, sau d6 giam dan khi ra xa ho dao.

S = d6 14n; x = khoang cach tlr twong vy ra ngoai; Smax xuat hién trong ving gan
ho dao

Minh hoa dang dudng cong:
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Distance from the back of the wall (m)

0 10 20 30 40 50 60
0 | I I I I

Settlement (cm)

-10 1 1 ] ] 1

Cau 1d - 1.0 diém

Noi dung dé:

Trong cong nghé thi cong Top-down, bd phan nao dong vai tro chéng d& tuong vay?
So sanh véi hé chong tam cua cong nghé Bottom-up.

DAP AN - 1.0 diém

Ghi chii: xdc dinh diing san ting ham BTCT la b phin chong twong viy 0.40 diém;
so sanh dung it nhdt 3 tiéu chi 0.60 diém.

Trong cong nghé Top-down, cc san bé tong cot thép tang ham duoc thi cong trudc
hodc thi cong ting phan theo chiéu sdu va dong vai tro nhu hé chong ngang vinh
cuu/tam thoi cho tudong vay trong qua trinh dao. Tudng vay dugc chong do thong qua
san tang ham, dam san, dam bién va h¢ cot/king-post. Pat dugc dao qua cac 16 mo thi
cong.

Tiéu chi Bottom-up Top-down

1 Ban chat hé chéng | Dung hé chong tam bang Dung san tAng ham
thép: strut, waler, king-post. | BTCT, dam san va
cOt/king-post lam h¢
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Tiéu chi

Bottom-up

Top-down

chdng ngang.

2 Do cimg chong Phuy thudc tiét dién thanh Thudng ctmg hon do
ngang chéng, nhip chbng, lién két | san BTCT c6 do cing
va kich trudc. mit phang 16n.

3 Trinh ty thi cong Pao xubng day ho trude, Thi cong san tu trén
sau d6 thi cong két cau tir xudng, vira dao dat
duéi 1én. phia duéi vira c6 thé

thi cong phan than phia
trén.

4 Khéng gian thi cong | Bi can tré boi hé chong Bi han ché boi san va
thép, nhung nhin chung d& | 156 mé; yéu cau t6 chuc
quan sat va dé dao hon. dao, thong gio, chiéu

sang phure tap hon.

5 Thao chéng Phai thao hé chong tam theo San tang ham 13 két

da kha nang lam viéc.

trinh tu khi két cau vinh ctru

cau vinh ctru nén
thuong khong can thao
nhu chong thép.

BAI2 - 5.5 diém
Noi dung dé chung:

Cho hé dao c6 dd sdu He = 5.5 m, dd sdu cim chan tuong Hp = 2.1 m. Hé dao duge
giit 6n dinh bang cir Larsen va hé thanh chdng bang thép hinh. Chiéu cao ting chong
cudi cung so véi day hd dao 1a 2.1 m. Pat xung quanh hd dao dén dudi cao d6 chan
tuong ctr 1a dat cat ddng nhat, muc nudc ngdm & sau dudi chan tudng cir. Dat c6 y =
18.4 kKN/m?, ¢ = 36°. Bé qua ma sat giita tuong va dat.

Dir li€u tinh toan:

Dai lugng Ky hi¢u/cong thirc Gia tri
Do sau hd dao He 55m
D6 sau cim chan tudng Hp 2.1 m
Chiéu sau toan bd tuong H=He + Hp 7.6 m
Chiéu cao tang chéng cubi | h s 2.1m
so v6i day hd

Do sdu thanh chéng thdp |z s=He-h s 34m
nhat tir mat dat
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Trong lugng riéng dat Y 18.4 kN/m?
(GOc ma sat trong [0) 36°

Luc dinh c 0

Ma sét tudng - dat ) 0

Cau 2a - 1.5 diém
Noi dung dé:

Tinh, v& biéu dd 4p luc chu dong phia sau tudng va biéu dd ap luc bi dong phia trong

ho dao.

DAP AN - 1.5 diém

Ghi chii: tinh diing Ka, Kp 0.40 diém; tinh ding gid tri dp luwc diic trung 0.60 diém;
vé/dién ta diing biéu do dp luc 0.50 diém.

Do dét cat, ¢ = 0, myc nudc ngam & sau dudi chan tuong va & = 0, ding Rankine:
Ka = (1 -sing)/(1 + sing) = tan?(45° - ¢/2) 0.20 diém
Kp = (1 + sing) /(1 - sing) = tan?(45° + ¢/2) 0.20 diém
sin36° = 0.588; Ka =0.2596 = 0.260; Kp =3.8518 = 3.852

Ap lyc cha dong phia sau tudng tai do sau z tinh tir mat dat:

ca(z) =Kayz
Cac gia tri dac trung:
0.30 diém
Vi tri Do sau Ap lwe chit dong
Mat dat z=0 ca=0
bay ho dao z=He=55m ca=KayHe=26.27 kPa
Chan tuong z=H=He+Hp=7.6m |ca=KayH=236.30kPa

Ap lyc bi dong phia trong hé dao chi tinh tir day hd dao xubng dén chan tuong:
op(z) =Kpy(z-He), véiHe <z<He+ Hp

0.30 diém

Vi tri D0 sau Ap lwe bi dong

Pay ho dao z=He=55m op=0

Chan tuong z=H=7.6m op=KpyHp=148.84
kPa

Dap an tham khao - HS ddo sau 2025-2026




Hinh dang biéu dé 0.50 diém:

e Biéu do ap luc chu dong phia sau tuong 1a tam giac ting tuyén tinh tir O tai mat dat
dén 36.30 kPa tai chan tudng.

e Biéu do ap luc bi dong phia trong hd ddo 1 tam giac trong doan cdm chan tudng,
tang tir 0 tai day ho dao dén 148.84 kPa tai chan tuong.

Minh hoa so dd ap luc:

/Y MW&/M\\ H,=55m
Pit: y, ¢, ¢ H,=21m
H=76m
y = 18.4 kN/m’
@ = 36°
H,=55m K, = 0.260
’ L K, = 3.852 )
Ap luc chii dong / Active pressure
Biéu d6 tam gic ting tuyén tinh
H=76m o
Y
KW«\"/.«%X\\;:H: ol @ z=H,=55m
= o,=K,v-H,=2628kPa
g = L
p=21m L
Ap lwe bi dong / Passive pressure
Chi xuét hién trong ™
doan cam chan tudmg
z=H =T6m
y
: ® el ® 5 =K, yH=3630kPa

g= H = T6m
0, = K,-y-H, = 148.834 kPa

Phia sau tuong: oa = Kayz tang tir GL dén chan tuong.
Phia trong hé dao: op = Kpy(z-He) chi xuat hién dudi day dao, tir z = He dén z =
He+Hp.

Cau 2b - 2.0 diém
Noi dung dé:
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Giai thich hién tuwong push-in. Kiém tra an toan push-in bang can bang mé men quanh
vi tri thanh chdng thap nhat, trong d6 lay mo men khang uén cho phép ciia tudng Ms =
0, yéu cau Fp > 1.2.

DAP AN - 2.0 diém

. D. R A

Thanh phin iem dé
nghi
1. Giai thich hién tugng push-in 0.30

2. Néu dang cong thirc kiém tra F, =M, /My, y nghia My, M,., M, diéu kién F, =21.20.30

3. Xéac dinh dang hinh hoc: H, z, h, H,, Hp 0.25

4. Tinh dng ap luc tai ting chdng thap nhit va tai chan tuong: o4, Oq . Op.H 0.25

5. Tinh dang M, c6 thé bang tich phan hoic chia hinh thang thanh chit nhat + tam

y 0.45
glac
6. Tinh ding M,. = B,L, + M; 0.30
7. Tinh dung F,va két luén dat/khong dat 0.15
Tong 2.00

1) Giai thich hién tuong push-in 0.30 diém:
Push-in 13 hién tuong tuong cir/tudng chin bi diy ngang vao phia trong hd dao do ap
luc dat phia sau 16n hon kha niang khang ctia dat phia trong hd dao va doan tuong cim
dué6i day dao. Khi dao dat, dat phia trude tudng bi lay di, ap luc chii dong phia sau con
ton tai, trong khi ap luc bi dong phia trong chi duoc huy dong & phan ciam chéan tudng.
Néu chiéu sdu cam tudong khong du, dat phia trong yéu hoac hé chdng bé tri khong hop
1y, tudng c6 thé dich chuyén manh vao hé dao, 1am ting lun dét phia sau va ting nguy
co mét on dinh tong thé.
2) Co sé kiém tra theo phwong phap gross pressure method 0.30 diém:
Fp = Mr/Md = (Pp Lp + Ms)/(Pa La)

Trong do:
e Pa, La: hop luc ap luc chii dong phia ngoai tudng nam dudi thanh chdng thap nhat

va canh tay don ciia Pa ddi v6i thanh chong thap nhat.
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e Pp, Lp: hop luc ap luc bi dong phia trong hd dao dudi day dao va canh tay don cia
Pp doi véi thanh chong thap nhat.
e Ms: md men khang uén cho phép cta tudng, theo dé 1dy Ms = 0.
e Diéu kién an toan: Fp>1.2.
3) Xac dinh cac dai lwong hinh hoc 0.25 diém:
H=He+Hp=55+21=76m
zs=He-21=55-21=34m

Trong d6 z_s 13 do sdu cua thanh chéng thap nhat tinh tir mat dat.
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PN AN

La2=2.8m

Tang chéng
thap nhat 16,27 kl:i‘f‘_l _________________________
A ; A 4
/ i
/ |
Hy=55m % e
[
| =
HC=2.lm / 1| \ La1=2.1m
[
Lp= / !
3.5m J %“" ------- . diisEs ®
[
,. .\
N \‘io»«o?/’ 8 ® / b : Pa1
H=76m z=H,=55m : ] \
O'P = - :
H,=21m j =
e ds
| \
Ap lwe bi dong / Passive pyessure - 'I
Chi xuét hign trong Pp }
doan cim chin tuémg ¥ 2 !
j / i
I
1 ® > Z < : @
z=H=76m i B

0, =K, y-H, = 14884 kPa

Pa=1/2Kay (H*-z_s%
Pa=1/2 % 0.2596 X 18.4 x (7.6%-3.4*) = 110.35 kN/m
z_a = [[(z.0adz)]/[[ (cadz)] = [(H® - z_s*) /3] /[(H? - z_s?) /2]
za=>577m;, La=za-zs=577-34=237m

Md =PalLa=110.35 X% 2.37 =261.22 kN-m/m
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6 m

0, =K, y-H =3630kPa

4) M6 men giy mat on dinh do ap lwc chii dng bén dwéi ting chong thap nhat :

Luu y: Cé thé chia lwc phan bd hinh thang phia sau twong chin thanh mdt phan
phan bd hinh chir nhat va mdt phan phin b6 hinh tam giac ¢é hop lwe lan hrot 13
Pal va Pa2 dé tinh Md.



Tinh m6é men gy mat on dinh (xét mot doan twong dai 1m)

Ap luc chi dong phia sau twong nim duéi ting chong thiap nhit c6 dang hinh
thang. Ta chia hinh thang thanh hai phan:

Hinh thang = hinh chit nhat + hinh tam giac

Thanh phén hinh chir nhat

Chieu cao doan xét:

h=4.2m
Chiéu dai doan tuwdng xét:
b=10m

Cuong dd ap lwe déu ciia phin hinh chir nhit:
Oqas = 16.27 kN/m”°

Luwc chit ddng phén hinh chir nhat:
P,y=0,:.XhXxXb

P,y =1627 x42x 1

P,, = 68.33kN

Canh tay don ciia Fa: d@6i v6i ting chong thip nhat:
h

Loy = 2
4.2

Lo = > =21m

M6 men gy mat 6n dinh do phin hinh chir nhit:
Mgy = Pa1Llay

My, = 68.33 x 2.1

My, = 143.49 kKN.m

Thanh phén hinh tam giac

Phin ap luc ting thém tir ting chdng thip nhit dén miii twong la:
Aoy = 0Ogy — Oas

Ao, = 36.30 — 16.27

Ao, = 20.03 kPa

hay:
Ag, = 20.03 kN/m®

Luwc chit ddng phan hinh tam giac:
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1
Paz = Eﬂﬂ—ahb

1
Paz =5 X20.03x 42 X1
P,, = 42.06 kN

Canh tay don ciia a2 d@6i v6i tAng chong thip nhat:

2
LG[Z = gh
L= 2 x 4.2
az — 3 -
L, =28m
M6 men gy mat 6n dinh do phin hinh tam gidc:
Mgz = PazLaz

M,, = 42.06 X 2.8
M4, = 117.77 kKN.m

Tong mdé men giy mat on dinh
Mg = Mgy + Mg,

M, =143.49 + 117.77

M,; =261.26 kN.m

5) Mé men khang do ap e bi dong duéi day ho dao:
Pp = 1/2 Kp y Hp?
Pp=1/2x 3.8518 x 18.4 X 2.1*> = 156.28 kN/m
Lp=2.1+ 2Hp/3
Lp=21+2%x2.1/3=3.50m
Mr =Pp Lp + Ms =156.28 X 3.50 + 0 = 546.97 KkN-m/m
6) Hé s6 an toan push-in:
Fp = Mr/Md = 546.97/261.22 = 2.09
Fp =2.09 > 1.2 — Pat yéu ciu an toan push-in
Két luan: véi gia thiét bo qua nude ngam trong cdu 2b, bo qua ma sat tuong-dat, 1ay
Ms = 0 va tinh theo phuong phap md men quanh thanh chong thap nhat, tuong cur dat
yéu cau 6n dinh day x6 vao ho dao.
Cau 2c - 0.75 diém
Noi dung dé:
Néu hé s an toan push-in khong thoa méan, néu 2 bién phap dé ting hé s an toan.
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DAP AN - 0.75 diém

Ghi chii: néu diing 2 bién phdp 0.50 diém; gidi thich ngdin tic dung ciia bién phdp
0.25 diem.

Néu Fp < 1.2, can ting mo men khang hodc giam mo men gay mat 6n dinh. C6 thé néu
2 trong cac bién phap sau:

Bién phap

Tac dung ky thuat

Tang chiéu sau cam chan tuong
Hp

Lam tang manh ap luc bi dong Pp va
canh tay don Lp; day la bién phap truc
ti€ép nhat dé tang Mr.

BO sung tang chong hodc ha thap
tang chong cuoi

Giam chiéu cao khong chong va giam
canh tay don La cua ap luc chu dong doi
voi diém chong.

Gia cb dit phia trong hd dao dudi
day dao

Tang stc khang bi dong va giam bién
dang chan tuong; c6 thé dung jet
grouting, soil mixing, coc xi mang dat.

Giam tai phia sau tuong

Khong tap két vat liéu, may moc nang
gan mép ho dao; giam ap luc chu dong
phia sau tuong.

Pao theo 16p moéng va lap chong
kip thoi

Hap ché tuong chuyén v1 trudce khi hé
chong dugc huy dong.

Tang d0 cimg tuong hoac chon
tiét dién cu/tuong 16n hon

Giam bién dang, tang kha nang chiu uén
va kha nang lam vi¢c cua tuong.

Barem dé nghi: néu diing 2 bién phdp 0.50 diém; gidi thich ngdn téc dung cia bién
phap 0.25 diem.

Cau 2d - 1.25 diém

Noi dung dé:

Sau mua 16n, muc nudc ngdm bén ngoai ding dén gan mit dat tu nhién, trong khi bén
trong ho dao ti€p tuc bom ha nudc dé thi cong kho. Dya vao Hinh 6, hay giai thich co
ché pha hoai do tham va dé¢ xuat bi¢n phap xu ly khan cap.

DAP AN - 1.25 diém
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Ghi chii: Néu diing co ché chénh léch cét nudc va dong thim 0.4 diém (diém 1, 2, 3,
4 bén dwdi); gidi thich diing piping/boiling/xéi ngam va hdu qud 0.4 diém (diém 4, 5,
6 bén dwéi); dé xudt bi¢n phdp khén cdp hop Iy 0.45 diém (chi can néu di 3/8 diém
bén dwoi);

Thanh phén :1);‘;‘:' aé
Néu ding nguyén nhan: muc nudc ngoai cao, trong hd bom ha nuéce, tao chénh 1éch 0.30

cOt nudc

Giai thich dung dong thim qua khe tudng/ctr hodc dudi chan tuong 0.25
Giai thich dung piping/boiling/x6i ngdm, mat hat, giam Gng suat hiru hiéu 0.25
Neéu hdu qua: lun dat, ntt cong trinh 1an cén, tang chuyén Vi tuong, mét On dinh 0.15

Dé xuét tdi thiéu 3 bién phap xtr 1y khan cip hop Iy 0.30
Giai thich ngén muyc dich cua bién phap 0.15
Toéng 1.25

1) Co ché pha hoai do thim (0.8 diém):

l.

Sau mua 16n, muc nudc ngadm bén ngoai hd dao dang cao, tao cdt nudc 16m phia
ngoai tuong.

. Bén trong hé dao tiép tuc bom ha nudc dé thi cong kho, 1am muyc nudc trong hd

thap hon nhiéu so véi bén ngoai.

. Su chénh 1€ch cit nudc trong - ngoai tao gradient thuy luc 16n, nudc c6 xu hudng

chay tir ngoai vao trong hé dao.

. Néu tiép tuc bom va tiép tuc dao, tuong co thé chuyén vi manh vao hd dao, hé

chdng tang luc bat thudng, nguy co mét 6n dinh tong thé ting nhanh.

Nudc ¢ thé thim qua khe giira cac ctr Larsen, qua khe giira cac coc khoan nhdi
duong kinh bé, qua khuyét tat/nit tuong hodc chay vong dudi chan tudng néu
tudng chua cam vao tang cach nudc.

. Dong tham kéo theo hat dat min, gay x0i ngr:im, nudc duc, bun chay, sui cat/cat soi

& day ho dao.

Khi lyc thim huéng 1én lam giam ung sudt hiru hiéu, day hé c6 thé bi
piping/boiling hodc uplift; dat phia sau tuong bi mét hat, tao réng, gay lun mat dat
va nit cong trinh 1an can.
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2) Bién phap xir Iy khan cap (0.45 diém):

Bién phap xir ly

Muc dich

1 Dung dao, khoanh vung nguy hiém,
dua nguoi va thiét bi ra khoi khu
VUC 1ui 1o

U tién an toan con ngudi va tranh ting
tai/dao dong gan mép ho dao.

2 Dung hogc giam bom ha nudc bén
trong ho dao

Giam chénh 1éch cot nudc va giam
gradient thuy lyc gay tham.

3 Cho nudc vao hd dao co kiém soat
néu piping/boiling manh

Can bang myc nudc trong - ngoai dé dap
hién tugng x61 ngam, tranh sup phéa nhanh.

4 Dép bao cat, da dam, vai dia k¥
thuat tair diém sui/tham

Tao tﬁng loc nguoc, gitt hat dat nhung van
cho nudc thodat, han ché x61 ngam.

5 | 6 vat lidu phan ap ¢ day hd

Tang ap luc phu, tang ing suat hiru hiéu,
chong uplift va boiling.

6 Bom vita bit khe thim hoic xir Iy
sau tuong

Cat dudng thdm qua khe ctr, khe coc hoic
vet nut tuong.

7 B6 sung giéng giam ap/relief wells
hoac ha nudc bén ngoai co kiém
soat

Giam ap luc nudc bén ngoai mot cach an
toan, tranh tao gradient bat lgi vao trong
hé.

8 Ting cudng quan tric

Theo d61 muc nudce, d§ duc dong tham,
chuyén vi tuong, lan mat dat, lyc chong va
vet nirt cong trinh 1an can.
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Hinh 2 . Mit cét ngang hd dao
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Retaining wall

Hinh 3 . Phdi canh hd dao

Floor slab

1 Excavation surface

<——— Steel column

&i—— - Final excavation surface

A

Pile

Bearing stratum

Hinh 4 . Minh hoa mit cit thi cong Top-down
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Hinh 5 . Mt cit hd dao

Hinh 6 . Sy c6 h6 dao do muc nudc ngdm dang cao va bom ha nudc bén trong
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