CHUONG VIi
THIET KE MONG COC KHOAN NHOI

Pham vi 4p dyng

Coc nhdi dudc sit dung trong trudng hgp tdi trong cong trinh 16n (nha cao
tng, cdu,...) va cong trinh x4y dung trong khu dan cu. Coc nhdi c6 wu diém 1A
sttc chiu t3i 16n, khi thi cdng khong gdy chin dong manh va ti€ng on 16n. Tuy
vdy coc nhdi c6 nhugc diém 12 gid thanh cao va viéc ki€m tra ch't lugng phitc
tap.

& nuéc ta cdc cong trinh nha cao tz’ihg d3 xiy dung trong cdc thinh phS
16n nhv Ha Nbi, thinh ph6 H8 Chi Minh hiu h&t déu ding méng coc nhéi. Thyc
t&€ cho thiy viéc sit dung méng coc khoan nhdi cho nha cao ting 13 hgp 1y.

VILL. THIET KE COC KHOAN NHOI

VIL1.1. Kich thuéc coc thudng diing cho nha cao ting

Pudng kinh coc 0,60m; 0,80m; 1,00m; 1,20m; 1,40m. Chiéu dai coc ty
theo diéu kién dia ch4t cong trinh titng dia diém x4y dyng. Thi dy § Ha Néi, coc
nhdi thudng cim vao tAng cét 1&n cudi sbi & d§ sdu 40 + 50m; § thanh ph§ HS
Chi Minh, coc nh5i thudng c{m vao ting sét pha n¥a citng 3 46 sdu 30 + 50m.

VIL1.2. Bé t6ng coc nhéi N
Bé téng phii c6 méc R = 250%, thudng ding médc 300% ding khoéng ‘

425 KG xi ming cho 1m’® bé tng.
D6 sut théng thudng tir 12 dé€n 17.

VIL.1.3. Cét thép trong coc nhéi

Cét thép dudc thi€t k€ theo quy dinh sau diy:

- C6t thép dugc bd tri theo tinh todn.

- Né&u coc chju nén diing tim thi c6t thép chi cdn b8 tri d&€n 1/3 chiéu dai
coc (4 phia ddu coc).

- Né&u coc chju uhn, chju kéo, chiu nhé thi cin b tri c5t thép hét ci chiéu
dai coc (xem hinh VII - D).

- Coc chiu nén c¢6 him lugng thép chi (thép doc) > 0,2 + 0,4%. '

- Coc chiju udn, chiu kéo, chiu nh8 c6 ham lugng thép chd 2 0,4 + 0,65%.

- C8t thép chil bS tri theo chu vi coc c6 dudng kinh t6i thiéu @ = 12mm.

- COt thép dai @6 + 10mm dit cdch nhau 200 + 300mm c6 thé dang c6t
dai don hoic vong xodn lién tuc. Vong xodn lién tuc chi nén ding cho loai coc
nhé (D = 60cm va D = 80cm).
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Hinh VIl - 1 : C4u tao I6ng cét thép
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- Néu 18ng c6t thép dai hon 4m thi ct cdch nhau mdi doan 2m cén bd -
sung mot thép dai c6 dudng kinh 16n hon (thi du $12 hodc ®14) dé ting cudng
cho 18ng c6t thép, ddng thdi d€ g4n cdc mi€ng ké bao vé cOt thép bing bé tong.

- LSp bé t6ng bdo vé& cOt thép khong dugc nhd hon Scm, théng thudng 13
Tem. ' ‘

- Khodng c4ch giita cdc c6t thép doc (thép chi) khdng dugc nhé hon
10cm.

- Né&u ti€t dién ciia coc nhé hon 0,5m? thl ham lwgng c6t thép doc khdng
dugc nhd hon 0,5%. Né&u tiét dién coc ti¥ 0,5m’? + 1m?, thi him lugng c6t thép
doc thudng vao khodng 0,25%.

- D€ chong ddy trdi 16ng c6t thép khi d6 bé tong (bing phuong phdp vita
dang) thi cAn bd tri hai khung thép hinh & ddu mili coc cdch nhau 2m (xem hinh
VII- 1).

- N&i c6t thép coc khong duge han hdi, chi dugc budc hodc hin chfm
bing dién.

Ong siéu Am

- Budc n6i ng din ddu thu
va ddu phdt siéu 4m (kiém tra chal
- lugng bé téng coc nhdi) viao thép
chi (xem hinhVII - 2).

S& lugng cdc Ong siéu Am
dudc bd tri thy theo ti€t dién coc.

Hinh VII - 2: D3t 6ng siéu 4m

- Coc ¢6 dudng kinh D < 1,00m thi diing 3 8ng.
- Coc c6 dudng kinh D = 1,00m + 1,30m thi ding 4 Ong.
- Coc ¢6 dudng kinh D = 1,30 + 1,50m thi ding 5 8ng.
- Coc c6 dudng kinh D > 1,5m thi ddng 6 6ng.
VII.1.4. Dung dich khoan
Dung dich khoan thudng ddng Bentonite dé giit cho thanh h& khoan
khéng bi sip. ‘
Diing Bentonite, ¢in chi ¥ nhitng di€m sau:
- Dung dich khoan phdi phlt hgp véi cdc dic tinh 1y héa clia dit va cia

- nudc dudi dat.

- M6t dung dich mdi trudc khi sit dung phdi c6 cdc dic tinh sau:
+ D6 nhdt Marsh > 35 gidy '
+ Ham lugng cdt bing 0
+ D¢ tdch nude dudi 30cm’
+ Pudng kinh hat dwéi 3mm
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+ Dung trong ¥ = 1,01 + 1,05 (trlr trudng hogp dic biét khi ding loai
dung dich sét ning Super moss).
- Khi thu héi Bentonite d€ ding lai ham lugng c4t phdi nhd hon 3 + 5%.
Chi ¥ :
Viéc ding dung dich khoan (Bentonite) 1a ctia ngudi thi cong nhung nhiing
ngudi thi€t k& phai quy dinh vi ngudi thiét k& biét 16 cdu tao dia ting.

VIL2. THIET KE PAI COC KHOAN NHOI

Dai coc ¢6 chic ning truyén tdi trong clia két cdu bén trén xudng coc va
1én két cdc coc gﬁn nhau lai dé ching cing 1am viéc nhu mét nhém coc. Sau
diy, toi s& gi6i thiu cdch thi&t k& dai coc clia 1 coc, dai coc clia 2 coc, dai coc
cta 3 coc va dai coc cia 4 coc.
VIL.2.1. Piai 1 coc
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Hinh VIl - 3: C4u tao dai coc cua 1 coc
Chiéu cao ciia dai coc h = hg + Scm (xem hinh VII - 3 va VII - 4).
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Trong d6 hg 1a chidu cao hitu ich ciia dai coc (tinh ti¥ mit cdt thép dén~
mit trén cia dai coc) con Scm 12 chidu day 16p bé tong bdo vé cbt thép.

c (VII - 1)
-a
Va hg2
a 0 4
3 day: C 1a mot kich_thudc ngang twong duong clia coc
nD?
C=\|— ; (VII - 2)
4
(Céc ky hiéu a, b, D xem trén hinh vé& VII - 3)
C6t thép cin thiét cho dai 1 coc:
F, > P(C-b)
8hoR, (VII - 3)
Va > PC-2a)
8hgR,

Trong dé:
P: 13 tdi trong & chédn cft
- R,: 12 cudng d0 tinh todn clia c6t thép
Theo kinh nghiém dién tich c6t thép t5i tmeu dugc b4 tri nhy sau:
- C&t thép ngang thudng ding khodng 4cm? cho m3i mét chiéu rong ciia
dai.
C6t thép doc thudng ding khodng 2h cm?® cho m&i mét bé mit canh ciia
dai (h 12 chidu cao clia dai coc tinh biing mét).
- C6t thép trung gian thudng ding khoéng 3cm cho m3i mét bé mit canh
cia dai.

i Thép ngang
Thép doc -
(™ "1 "LV Thép trung gian
h /__L_gg
e o) I220(D
- { é it J; ;l ' .

Hinh VII - 4; B6 trf cdt thép cho dai 1 coc
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(Thép ngang, thép doc ding ® > 12mm, thép trung gian ® > 8mm).
Theo kinh nghiém, c6 thé ding kich thuc dai ciia mot coc nhdi nhy sau
(véi méc bé tong théng dung 250% + 300*).
- Chiéu cao dai coc: h = d + 10cm (d 12 dudng kinh coc).
- Dién tich dai coc: A = B = d® 40cm.
VI1.2.2. Pai 2 coc
C4u tao dii hai coc nhy hinh vé& VII - 5.
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Hinh VIl - 5: C4u tao dai 2 coc

Ciéc kich thuéc chi yé&u clia dai coc nhu sau:
- Chiéu cao hitu ich cta dai coc:

ho = 1,4(%—%) (VII - 4)
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Trong dé:
e: khodng cdch gilta hai tim coc: € > 3d
a: canh dai cta ti€t dién cot
(C4c kich thudc déu c6 thi nguyén 12 mét).
- Chiéu cao dai coc:
h = hy + 0,05m
Chiéu day ting bé tong bdo vé& cot thép > Scm.

(VI - 5)

Theo kinh nghiém, cdc kich thuéc cia dai coc thudng xdc dinh nhu sau:

- Chiéu cao dai hai coc:
h >2d + 10cm
(d 12 duong kinh ciia coc)
- Dién tich dai coc:
+ Canh dai: - ’
A=e+d+f
+ Canh ngdn:
B=d+f

Vi f 1a ting bdo vé& clia bé tong ngoai cot thép, f > 30cm.

- Mi4c bé téng dai coc: 250% + 300%.
- C6t thép trong dai thudng ding loai Al
- Cét thép & ddy dai dugc tinh todn theo lyc cit T:
T = 0,5 P cotgd '
Trong d6:
P: T4i trong thing ding t¥ cot truyén xudng méng;
Géc 0 thudng diing: 50° < 6 < 54°. '
Dién tich c6t thép & ddy dai:
F, > X
R,
Trong d6:
R,: Cudng db tinh todn cia cdt thép.
- B& tri c6t thép trong dAi coc nhu hinh v& VII - 6:
Theo kinh nghiém, c6 th€ bd tri c6t thép nhu sau:

(VII - 6)

VI - 7)

(VIL - 8)

(VII - 9)

(VII - 10)

- C6t thép ngang (& dinh dai va ddy dai) thudng ding 2 5cm? cho mdi

mét chiéu dai cla dai.

- C6t thép doc, thudng ding > 3h cm? cho m3i mét bé mit canh cia dai

(h 12 chiéu cao dii coc, tinh bing mét).

- C6t thép trung gian, thudng ding khodng 4cm? cho mdi mét 1a mit canh

cia dai.

(Thép ngang, thép doc ding @ > 14mm, thép trung gian ® > 10mm).
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Hinh VIl - 6: BG trf c6t thép dai 2 coc
VI1.2.3. Pai 3 coc

C4u tao mit bing dai coc, thong thudng dugc thé€ hién nhv & hinh vé&
VII -17.

Hinh VIl - 7: C4u tao mat bdng dai coc

- Nhitng kich thudc hinh hoc ciia mit bing dii coc thong thudng:
) Di=Dy=D3 o
e=¢)=e323D
3

e3=37
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3

A=B=e+(D+0,30)T

C=C, =(D+0,3O)i3§-
C, =eJ—2§-+D+O,30
3

C,=e+2(D+ 0,30)—33-

(D 1a dudng kinh coc, € 12 khodng céch giifa cdc tim coc).

- Chiéu cao ddicoc:h= 2D+ 10cm (VII-11)
- Bé tong dai coc médc R* = 250 + 300

- C&t thép thudng ding loai AllL

- CSt thép & ddy dai phai 16n hon lyc cdt do phdn lyc d4u coc gdy nén: -

I=F, co;ge ) cht g0 (VI - 12)

Trong d6:

P: Tdi trong thing ding & chdn cbt

Fp: Phidn luc & dai coc

0: Géc tao bdi dudng ndi gilfa tim chin cdt tai dinh dai dé&n tim d4u coc &
diy dai véi mat phing.

- Dién tich cot thép 3§ ddy dai:

F, > g- (VII - 13)

 Trong dé:
R,: Cudng db tinh todn cia c§t thép
- Luc c4t d6i v6i cot thép & vanh khung chu vi bién ddy dai coc:

T, = I—;/—§ = -l—);/—gfcotge : (VII- 14)
- Dién tich c5t thép & vanh khung chu vi bién dai coc & ddy dai:
Fo>or (VII - 15)
R ‘

Theo kinh nghiém, thudng bg tri thép nhu sau:

- Ding 4®25 d&€n 4®30 & chu vi bién ddy dai coc.

- Lu6i thép & mit trén, mit ddy va mit canh cla dai coc dang ®10 dén

®16 dit cdch déu nhau 20cm. '

* B& tri thép dai coc c6 thé tham khdo hinh VII - 8.

Chii ¥: |

Pudng kinh coc cing 16n thi thép trong dai cang 16n.
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Hinh VII - 8: C4u tao c6t thép dai 3 coc

VIL.2.4. Dai 4 coc

C#u tao c8t thép dai 4 coc xem hinh VII - 9.

- Chiéu cao dai coc h > 2D + 10cm.

(D 1a dudng kinh coc, ting bdo vé clia bé téng 12 Scm). -

- Khodng cdch tt mép coc d€n mép dai = 200mm.

- Khodng céch giira cdc tim coc e = 3D.

- Thép b8 tri § mit rén, mit dudi va mit canh cida dai coc thudng
6cm’/1 mét dai bé mit, tic 1a ding khodng ®12 +18 a200. Tdy theo dudng kinh
coc cang Idn, thi ding dudng kinh c8t thép cing 16n. Thép thudng ding 13 loai
AlL
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Hinh VII - 9: C4u tao c6t thép dai 4 coc
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CHUGNG Vil

THIET KE VA THI CONG COC BARET
VIIL1. NHUNG KHAI NIEM CHUNG VE COC BARET

VIIL.1.1. Pinh nghia coc barét (Barrettes)

Coc barét 12 mot loai coc khoan nhdi, khong thi cong bing ludi khoan
hinh trdn, ma bing loai giu ngoam hinh chit nhit. Coc barét thong thudng cé
tiét dién hinh ch& nh4t, v6i chiéu rong t¥ 0,60m dé€n 1,50m va chiéu dai ty
2,20m dé&n 6,00m. Coc barét con c6 thé c6 céc loai ti€t di¢n khdc nhu:

Chi thip +, ch T, chif T, hinh géc L, hinhba chac A, v.v..

Tdy theo diéu kién dia chdt cOng trinh va tdi trong cong trinh, md coc
barét c6 thé c6 chidu dai t vai chuc mét d€n mdt trim mét hodc hon.

VIIL.1.2. Tém tdt vé thi cong coc barét

Thi cong coc barét ciing gidng nht thi cong coc khoan nhéi. S¥ dung thi€t
bi thi cong chuyén dung, véi cic giu ngoam phd hgp véi kich thudc ti€t dién
coc barét d€ dao cdc hd sdu. Pong thdi cho dung dich Bentonite vao hé dao dé
gilt cho thanh h& khdi bi sp 13. Sau d6 dat 16ng c6t thép vao hd dao, rdi ti€n
hanh d8 bé tdng vio hd theo phuong phdp vita ding. Dung dich Bentonite s&
trio 1én khéi h& va dudc thu héi lai dé x& ly. Khi bé t6ng d6ng cing 1a hinh
thinh xong coc barét.

VII1.1.3. Séc chiu tdi ciia coc barét

Sitc chiu tii cia coc barét thudng rdt 16n. Ty theo diéu kién dia chit
cong trinh, tby theo kich thuc va hinh déng cia coc ma sic chiu tdi cia coc
barét c6 thé dat tr 600 tin d&n 3600 tAn/mdi coc.

VIII.1.4. Pham vi 4p dung cta coc barét

Coc barét thudng ding 1am méng cho nha cao ting.

Thi du tai thdp d6i Petronas Towers (Malaysia) cao trén 100 ting dd dung
coc barét 1,20m x 2,80m siu t6i 125m, c6 him nhiéu tdng v6i chiéu sdu 20m.
Tai cOng trink Sai Gon Centre, c6 3 ting him va 25 tdng 14u, ddng coc barét c6
kich thuéc tir 0,80m x 2,80m d€n 1,20m x 6,00m siu 50m. Tai cdng trinh
Vietcombank Ha Ndi, c6 2 tdng hdm va 22 ting ldu, ding coc barét 0,80m x
2,80m siu 55m.

Coc barét cdn c6 thé ding 1am méng cho céc thdp cao, cho cdc ciu din,
ciu vugt, v.v... :
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VIIL2. KHAO SAT PJA CHAT CONG TRINH CHO MONG
COCBARET

Cong viéc khdo s4t dugc thyc hién theo quy dinh trong ti€u chuin “Khio
sdt dia ky thudt phuc vu cho thi€t k€ va thi céng méng coc” TCXD 160:1987.
Trong cudn chi din k¥ thuit nay, chi quy dinh cho giai doan khdo sdt phuc vu
thi€t k&€ ky thuit.

VIIL.2.1. B& tri cdc di€m khao sdt

Céc di€ém khdo sit nhu khoan, xuyén, nén ngang, cit cinh.. cin b& tri
trong pham vi xdy dung cdng trinh. _
Khodng céch gita cdc di€m khdo st 13 < 30m.

VII1.2.2. Chiéu siu cdc di€m khdo s4t

Chiéu siu khdo sdt phdi vugt qua ving chi€u siu chiu nén cyc han cla
cdc 16p d4t nén dusi mili coc t5i thidu 2 mét.

Phéi tim dugc 16p d4 hoic 16p d4't 16t d€ wra ddu mii coc vao.

C6 thé tham khio céc chi tiéu sau diy d€ x4c dinh c4c I6p di't t5t:

- P4t c6 mddyn t8ng bi€n dang E, 2 300 KG/cm?.

- Pt c6 géc ma sét trong ¢ =40°.

- P4t c6 chi s8 xuyén tiéu chuin SPT 1a N > 50.

- P4t cdt chit c6 sic chdng xuyén tinh ddu mii q. > 110 KG/cm?.

- D4t sét citng c6 sifc chdng xuyén tinh diu mii g, =50 KG/cm>.

Né&u gip d4, cin khoan 3 diém vao d4 v6i 46 siu 6 mét.
VIIIL.2.3. S6 lugng cdc di€m khdo sit

Trong mdi hang muc cdng trinh khéng dugc it hon 3 diém cho mbi loai
khdo sit.

Thi du rén mdt hang muc cong trinh ding cd khoan, xuyén va ct cdnh,
thi m&i thi phai c6 tir 3 diém trd 1én.

Co6ng tdc khoan 1 nh4t thi€t phdi thyc hién.

N&u chiéu sdu mili coc nhd hon 30m thi nén khdo sdt bing xuyén tinh
(CPT).

N&u chiéu sdu miii coc 16n hon 30m thi nén khdo s4t bing xuyén tiéu
chudn (SPT).

VIIL.2.4. Céc s6 liéu chi y&u cdn cho thi€t k& va thi céng coc barét

- Tru dia cha't, mit c£t dja ch4't thé hién r5 c&u tric dia ting.

- Nhitng chi tiéu cd Iy ciia tit cd cdc 16p dat bing thi nghiém cdic miu dit
nguyén dang trong phdng thi nghiém, nhu: Phén tich thinh phan hat, dung trong
thién nhién cia d4ty, KN/m’. Ty trong cda d4t ys KN/m®; 46 §m W%; gi6i han
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chdy W %; gidi han déo Wp%; chi s6 déo W,; do sét I.; hé s6 rdng €y; hé s
thim K m/sec; géc ma sit trong (po; lvc dinh C (kPa); hé s6 nén a (mZ/KN);
Mbdyn t8ng bién dang E, (kPa); cudng d6 chiu nén tic thdi mot truc ctia d4 R
(kPa). '

- Nhitng chi tiéu cd 1y clia cdc 16p dat bing thi nghiém hién trudng nhu:
Chi s6 N clia xuyén tiéu chudn SPT; gi4 tri sifc chéng ddu miii q. vd ma sit bén
f, cla thi nghiém xuyén tinh CPT; gi4 tri sitc chdng cdt khong thoat nudc C,.

- Ch€ d6 nudc dudi dat va tinh chit in mon cla né. -

VIIL.2.5. Khao sdt cong trinh l4n cin

Céc cong trinh 1dn cdn khu vyc xdy dung gdm c6: Nha, ciu, dudng, cong
trinh ngdm, hé thdng 6ng k¥ thuit v.v.. Cin khao sit hién trang ciia ching dé
1ap bién phdp thi€t k&€ va thi cdng méng coc tranh 4nh hudng bat Idi cho cic
cOng trinh dé.

VIII1.2.6. Trach nhiém vé khdo sdt

Viéc khédo sdt dia chdt cong trinh do cht diu tw chiu trdch nhiém. Tu vdn
thi€t k& 1ap nhiém vu khio sit, don vi chuyén nghiép khio sit 1ap dé cuong cu
thé (dwgc chii ddu tr va tr van thi€t k&€ chdp nhan) rdi ti€n hanh cong tic khio
sdt va thi nghiém. Cudi ciing 14p bdo cdo tdng k&t va k&t qui khdo sdt.

VIIL3. TINH SUC CHIU TAI CUA CQC BARET

Tinh sttc chiu tdi cia coc barét, vé co ban cling gidng nhu tinh stc chiu tdi
ciia coc khoan nhoi, chi khdc nhau vé& (i€t dién ngang clia coc: Coc khoan nhdi
c6 ti€t dién hinh tron, cdn coc barét c6 tiét dién hinh chit nhit 1a chi y&u. Do d6
c6 thé tham khdo phdn phu luc cia Tiéu chudn thiét ké méng coc TCXD
205:1998. .

Trong chuong II cla cudn sdch nay cé trinh bay 1y thuyét tinh todn sirc
chiu tdi cda coc nhdi dude van dung cho coc barét.

- Cong thic (II - 3) x4c dinh stc chiu tdi clia coc nhdi chiu nén theo vit
liéu lam coc.

- Cdc cdng thic (II - 5); (I - 6) xdc dinh sttc chju tdi cla coc nhdi khi
chdng vao d4 hodc dit rat tot (sét citng, cudi sbi...).

- Céac cOng thire (II - 10); (IT- 11) va (II - 12) xé4c¢ dinh sirc chiu tdi clia coc
nhéi chiu nén diing tim khi 1am viéc theo loai coc ma sat.

- Cong thic (II - 13) xdc dinh sirc chiu tdi cia coc nhdi khi chiu tdi trong
nhd.

- Céc cong thic (II - 14) dé&n (II - 19) x4c dinh chiu tdi cia coc theo két
qué xuyén tinh.

- Cong thifc (II - 23) x4c dinh sitc chiu tdi clia coc nhdi theo phudng phép
Nhat Bén dua vao thi nghiém SPT.
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Ngoai viéc x4c dinh sic chju tdi clia coc theo céc cong thic Iy thuy&t nhit
dinh phéi thi nghiém nén tinh coc tai hi¢n rudng.

P&i véi coc barét, thi nghiém bing phuong phip Osterberg 1a thich hgp
nh4t.

Xéc dinh sic chju tdi cia coc biing phudng phip Osterberg

Phuong phép th tinh bing hop Osterberg do gido su ngudi My Jorj
O.Osterberg phdt minh ti ddu nhlrng nim 80. P&n nay, phuong phdp ndy da
dugc 4p dung rong rdi & nhiéu nudc. & Viét Nam ciing di 4p dung phUdng phép
Osterberg thanh cong § cdu My Thuin va cong trinh Vietcombank. Tai ciu My
Thuin di thit véi sic tdi 3600 tin va & cong tinh Vietcombank Tower di thit
véi strc tdi 2400 tan.

1. Nguyén Iy thi nghiém Osterberg

Po chuyén vi hop Chuyen vi miii cocBo chuyén vi hop Chuyen vi mili coc
Chuyén vj c% Chuyén v

u coc %D u coc\y
| 4 _A. llrc..

'_rcoc_',th}’l 1]

. o . L .
- . L . . .
—— — —— — — — — —

i

' Ap luc
Hjp tdi rong
a) Truéc khi th tdi by Cha't tai bing hop Osterberg

Hinh VIl - 1: So d6 b& tri thiét bj va ch4t tdi theo
phudng phép tht tinh bing hgp Osterberg

Trong qué trinh thi cong, ngudi ta dit hop tdi trong Osterberg vio ddy coc
cing véi cic thi€t bi do (xem hinh VIII-1).

Thuc chi't hop tdi trong Osterberg chi 12 mdt loai kich thiy lyc 1dn, c6 tiét
dién hinh tron, hinh vudng hay hinh chif nhit. Sau 28 ngay, bé tdng coc da ninh
k&t xong, thi c6 thé ti€n hanh thi nghiém.
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‘ Khi ting 4p lvc bing cdch bom ddu vao hop Osterberg, thi d5i trong cia
né chinh 13 trong lugng ban thin cda coc.
Mot lyc thing ditng huéng xudng duéi do hop Osterberg gy nén s€ xdc
~ dinh dugc sttc chdng cla dit nén 18n miii coc; ddng thdi mdt lyc thing ddng
huéng 1én trén cliag dc hop Osterberg gdy nén s&€ x4c dinh duge lyc ma sét cla
d4t vio thanh coc. T d6, xdc dinh dudc sic chiu tdi cia coc 13 bing t6ng s6
clia sitc chéng d4u mii va sifc ma st thanh.
Theo nguyén ly cin bing luc, ta c6 cdc hé phudng trinh sau:

Py=G+Ppy <G+ P (VIII- 1)
Hoic Py =P, < P& (VIII - 2)

Trong d6:

Po: Luc do hép Osterberg gy nén

G: Troag lugng ban thin cia cge

P, Sitc ma s4t clia ddt vio thank coc

Pf;‘ : S ma s4t giSi han cda d4t vao thanh coc

P.: Stc chdng cla dit nén & miii coc

P2 : Stic chdng gidi han clia d4't nén & mili coc

Coc thi nghiém s& dat d&€n phd hoai khi dat d€n cdn bing cia mét trong
hai biéu thidc trén, tic ia dit nén dudi mii coc bi phd hoai trudc, hodc 12 ma sit
thazh clia ddt xung quanh mat bén coc bi phé hoai trudc.

Di nhién, ciing nhu nén tinh truyén th6ng, nhit 13 d8i v6i coc barét, ngudi
ta khong bac zid nén dén phd hoai, ma chi gia tdi d&€n cdp tii trong bing
khodng 2 14n stc chiu tdi tinh todn ding d€ thi€t k&€ cla coc 1a dd.

Coc barét thudng c6 sitc chiu tdi 16n, nén 4p dung phuong phip Osterberg
1a rdt thich hop.

2. Xdc dinh sifc chiu tdi ciia coc theo biéu d6 nén lin

Cin cf vao nhitng s§ do trong qud trinh thi nghiém, ngudi ta thiét 14p
dugc cdc biéu dd quan hé gifta tdi trong va chuyén vi clia coc.

Hinh VIII - 2 12 m6t thi du khi chuyén vi d4 dat d€n ma sdt bén gidi han.

Hinh VIII - 3 13 mot thi du khi chuyén vi di dat dén stc ch6ng mii gidi
han.

X4c dinh stc chiu tdi cda coc khi chuyén vi 43 dat d€n ma s4t bén gidi
han nhu sau:

Nhin trén biu ¢6 dudng cong tdi trong ma s4t thdn coc (hinh VIII — 2) ta
thdy diém 4 13 diém n3¥m & gidi han dan hdi tuy&n tinh, c6 thé coi nhu sic chiu
tdi t6i han (Py), & ddy P = 1100T. Ciing 14y di€m 4 trén dudng cong tdi trong
sitc chéng miii do dudc, ta c6 P,™ = 2200T. Nhu viy sdc chiu tdi t6i han cia
coc la: Py, = P+ P = 1100T + 2200T = 3300T.
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Chuyén vi(cm)
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Chuyén vi(cm)
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Né&u 14y hé s6 an toan bing 2, thi ta c¢6 stc chiu tdi si dung cho thi&t k&

la: '
Py _3300T_ 1650T
2 2 _

Sau d6, so sénh véi sitc chiu tdi cda coc tinh theo chuyén vi dd dat dé€n sic
chéng mii gidi han, xdc dinh nhy sau:

Trén dudng cong tdi trong stic chéng mii do dugc (hinh VIII - 3), tai
diém 4 12 diém n¥m & gidi han dan hdi tuy&n tinh, ta x4c dinh dugc sic chdng
ddu mii cdia coc 12 P = 1050T; Réi ciing t¥ diém 4 trén dudng cong tdi trong
ma sdt thin do dugce, xdc dinh dudc sic chiu t‘6i han do ma sdt thanh giy nén
1a P® =2150T. Nhv viy stc chiu ti han cda coc khi dat téi sitc chng mii gidi
hanla Py = P!',',mi + P;° =1050T + 2150T = 3200T. L4y hé s&§ an todn 12 2 ta c6:

P = 1600T.
Cudi cding, 18y tri s8 nhd, ta ddng stc chju tdi cda coc d€ thi€t k& 1a:
Py = 1600T/coc.
3. Quy trinh thi nghiém
a) Hop tai trong Osterberg
Hop tdi trong Osterberg c6 cdu tao nhu mét kich thiy luc, c6 ti€t dién

" hinh tron, hinh vudng hay hinh chit nhat. Hién nay cong ty LOADTEST cla M§
git doc quyén vé cong nghé ndy. Khi ning tao tdi cda mdi hop Osterberg c6
thé tr 200T d&n 3000T.
b) Céc thiét bi khdc gom

- Mdy bdm cao 4p va hé thong d4n phuc vu cho hdp tdi trong.

- Hé th&ng do chuyén vi ddu coc va mdi coc.

- Hé thdng do 4p luc va chuyén vi ciia hop tdi trong.

- Mdy bom vita 4p lyc cao v hé théng 6ng din vi¥a c6 ming-sét chén
“s&n trong coc khi thi céng.

- Thi€t bi ghi nhdn s6 liéu va xi 1y tai chd.

- M4y tinh véi phan mém st dung k&t qua.
¢) Cdc budc tién hanh

e Bu6c 1: Han céc bin gia cudng d3 hop tdi trong vdi At cé thép chi cla
coc; han cdc hop tdi trong vao bdn gia cudng; hin cdc dudng 6ng din 4p luc va
cdc thiét bi do viao khung c6t thép coc. Trudng hgp c6 dit ting hop tdi trong &
gifa coc (khi coc qud sdu), thi phdi cit r&i hoan todn c5t thép chi d€ ddm bio
cho hai doan coc c6 thé chuyén dich twong d6i va trii ch1eu nhau (xem c4c hinh
VHI -4, VIII- 5,111 - 6, III - 7).

P=
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Ba O-Cell 540mm cho m&i cao

Binddthép Trnh (8ng cong &) mbi c&; 66
ddy S0mm ey kha nang tao &p Ie 11,000 kN
Vong thép 7/ (theo m&i phurong)
100 x 25mm{E WY /Y B thanh din thép C100x11

di qua m3i O-Cell va han vao
T vong dai ngoal
L3 md cho 8ng Vong thép day 50mm
dé bé téng (dudng kinh trong 680mm)
MAT BANG

L4 m3 dudng
kinh 680mm

kinh 550mm
dudng kinh
540mm

Kinh 22mday S0omm  CHI TIET BAN BAY
Hinh VIII - 4: Chi tiét cdc bdn gia cuong d8 hop Osterberg

, Vq ] /6ng thép phun vifa
T& hop d3 trén 1~ dudng kinh trong 20mm
day 100mm | I Yong the
‘ LVWDT
T8 hop d8 dubsi
dav 100mm ¢
MAT CATNGANG CAC O -CELL & CAO TRINH GITA

Cét thép ding (han Thanh hung 8ng d6 bé ®ng
ddy vio vong dai V{ / (khéng v& trén mat bing)
ciia t6 hop d3 trén)\v Coc khoan dudng kinh 2 4m
T& hop d3 trén Han d4y c8t thép
day 100mm M. ' vao vong ngoai

- Bédn thép d3 dudi | Béd matclatdm
dudng kinh 2,2m cén phdi geased
day 50mm \H¢p O-Cell 540mm
Py th&n coc .~ sifc chju 11.000 kN
MAT CATNGANG CAC O -CELL & CAO TRINH DAY
Hinh VHI - 5: BO'trf cdc hep Osterberg cho cdc vj trf mii va gia than coc
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« Budc 2: Dt 15ng cSt thép da han i{p ddy d hop tai trong, hé thong Sng din
va cdc thi€t bi do n6i trén vao hd dao c6 chita diy Bentonite. D& ddm bao cho
khung c5t thép dit ding vi tri va 8n dinh, cAn d8 tru6c vao ddy h6 mot 16p bé
tong tudi d€ gdn chit khung c8t thép trudc khi dd bé tong coc.

 Budc 3: Tién hanh d3 bé t6ng coc bing phuong phdp vita ding nhu déi véi-
coc khoan nhdi thong thudng.

* Buéc 4: Tién hanh thi nghiém: Ting tdi dugc thuc hién theo cdc qui dinh
trong ASTM D — 1143; theo ddi cdc ddng hé va céc thiét bj do. Ban diu cin
dit cdc budc tai bing 5% stc chiu tdi gidi han cia coc thi. Sau d6 tdy theo
tinh hinh chuyén vi clia coc ma quyét dinh céc cﬁ'p gia tdi ti€p theo. Tai ting
cAp tdi trong (khi gia tdi cling nhu khi gidm tﬁl) cin doc va ghi cdc déng ho do
tai cdc khodng thdi gian 1;2 va 4 phut khi cp tdi trong dugc gilt khong dai.

Céc ddng hd do chuyén vj cdn c6 hanh trinh it nhit 13 10cm va d6 chinh
x4c dén 0,025mm.

Tinh hinh thi nghiém, cdc thong s6 va két qud thi nghiém déu dugc hé
thong ghi nhan s& liéu, X 1§ tai chd vi m4y tinh cing v6i phin mém s& xi 1y
k&t qua nhanh chéng chinh x4c.

e Budc 5: Phun vita xi ming d€ 1dp ddy khodng trdng do dit hop tdi trong
Osterberg va ndi lién giita hai doan coc d4 bi cdt rdi khi thi nghi¢m, ddm bio
cho coc 1am viéc binh thudng.

Hinh VIl - 6: BS trf hép tdi trong va céc thiét bi do,
phun viia cho coc khoan nhdi
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Hinh VIII - 7: Ldp dat hép Osterberg 1200T d€ thi tai dén 2150T
cho coc barét sdu 28,2m

VIIL4. MOT SO PIEU CAN CHU Y KHI TINH TOAN MONG
CQC BARET

1. Tinh coc dudi tic dung ddng thdi cla tdi trong ding, tii trong ngang va
momen (xem chuong III).

2. Tinh todn d6 lin cia méng coc (xem chuong IV).

3. Tinh todn méng trong viing c6 dong da't (xem chuong V).

4. Khi coc xuyén qua c4c 18p dat y&u nhy than bin, biin sét déo nhio; khi
16p d4t t6n nén quy hoach c6 chiéu day trén 1 mét; c6 sy lin wdt ciia dit khi
ting do 4m thi phdi chi ¥ d€n ma s4t 4m lam gidm sic chiu tai cia coc.

Trong cic trudng hgp d6, thi ma sit thanh gita dat va coc xdc dinh nhuw
sau:

- D6i v6i than bun, dit than ban va ban thi f, = 0

- D&i v6i sét, sét pha, cdt pha & trang thdi déo nhio (c6 d6 sét I, > 0,75)
thi gid tri sifc ma s4t thanh f; 14y ddu am.

VIILS. THIET KE

VIILS.1. Vit liéu chi y&u lam coc barét:

- Bé tong thudng diing m4c 300* d€n 450* (diing khodng 450 KG xi ming
PC30 cho 1 m® bé tong). )

- Cot thép:

* Thép chi thudng ding ®16 d&€n ®32 loai All.

* Thép dai thudng ding ®12 d€n ®16 loai Al hoic All.
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VIILS.2. Tiét dién coc hinh chif nhit thuong diing

Kich thudc coc clia Cong ty lién qudc gia Bachy Soletanche hay diing:

(hién nay di c¢6 Cong ty lién doanh Bachy Soletanche — Viét Nam):
Béng VIIl - 1: Cdc théng s6 kick thudc coc

Dién tich S (m?) | 1.76 | 2,20 | 2,24 | 2,80 | 3,24 | 3,60 | 4,30

Canh dai a (m) 220 [ 2,20 | 2,80 | 2,80 | 2,80 | 3,60 | 3,60 { 3,60
Canh ngén b (m) | 0,80 | 1,00 | 0,80 | 1,00 | 1,20 | 1,00 | 1,20 | 1,50
5,40

Ghi chu:
(1) Ti€t dién coc thoéng dung nha't 1a hinh ch@ nhit.

(2) Céc loai ti€t dién khdc chi ding trong nhitng trudng hgp can thiét theo

yéu ciu cda cong trinh.

(3) Chiéu siu clia coc phdi c6 phdn miii coc cim dd dai vao tdng dat tot

hodc d4 nguyén khéi (d4 goc).

VIIL5.3. Mot s loai ti€t dién cé thé thyte hién va sifc chiu tdi cda coc

barét d€ tham khdo (xem hinh VIII — 8)

22m + 2.8m

 — :

N o
+ i (=]
& 3 @
P =600T + 1600T © é
o
————r N

e

P = 1000T + 2000T

[

0.6m + 0.8m
2.2m +2.8m
mk. O.Tn
+

- & &
P = 1000T + 1800T g 3
5 &
00 o~
S |:*] i
el p=1is00T+3200T 8
Q vi
(=] <
+ —
§
™~

22m + 28n

P = 1000T + 3600T

P = 1600T + 3000T
0.6m + 0.8m 06m + 0.8m

Hinh VIII - 8: C4c dang tiét dién cla coc barét
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VIIL.5.4. B6 tri c6t thép cho coc barét hinh chi nhit

Coc barét thudng diing cho nha cao ting (c6 chiéu cao > 40m) va cdu din,
cdu vugt, nén coc thudng chiu cd lyc doc N, mémen M va luc cdt Q, do d6 phai
bd tri c8t thép cho toan bod.chiéu dai coc.

Théng thudng 16ng c6t thép cho coc barét dudc ciu tao nhu sau:

1. C6t thép doc (c6t thép chi) thudng ding dudng kinh ® = 16mm +
32mm, loai thép AII; coc cang to, cang dai thl ding dudng kinh cing 16n va
ngugc lai. Khodng cdch gita cdc tim truc c6t thép chd thudng bing 200mm.
Ham lugng c6t thép pu 20,4 = 0,65%

2. C6t thép dai thudng ding dudng kinh ® = 12mm + 16mm, loai thép Al
hodc AIl; coc cang to, cang dai thi ding dudng kinh cang 16n va ngugc lai.
Khodng cdch gilta cdc tim truc c8t thép dai thudng bing 300mm theo chiéu dai
coc.

3. C6t thép dai giiing ngdn dit trong cing mbi ti€t dién d€ gia cudng 16ng
cSt thép, cling ding dudng kinh ® = 12mm + 16mm, loai thép Al hoic AIL
Nhitng 5t thép ndy thudng dit theo canh ngén, vudng g6c¢ v6i canh dai cia ti&t
dién coc va cdch nhau = 300mm. Chi y dit nhitng c6t thép dai ngin nay khong
lam dnh hudng dén viéc dit 8ng d6 bé tong trong subt chidu dai coc, khi cho
&ng d8 bé tdng xudng dé&n s4t ddy hd va nit 1én d&€n mit dat.

4. C8t thép coc barét phéi cdu tao thinh 16ng c8t thép (xem hinh VIII —
9). Chi€u dai toan b cia 16ng c6t thép cho coc barét dugce ndi bdi nhiéu doan.
Kich thudc mi doan thudng c6 chiéu dai tt 6m dén 12m tdy theo khi nang ciia
cin ciu. T8 hgp d€ cfu tao 16ng c8t thép tai hién trudng. Khi cfu tao 16ng c6t
thép chii y&u phdi ding cdch budc bing nhitng sdi thép nhé chuyén dung. Phii
budc that chit khit d€ 16ng c8t thép dudc vitng chic, khong xdc xéch khi vin
chuyén. Khéng dugc ding han hoi, ma chi ding han dién dé dinh vi tai mot it

diém. Phii c6 nhitng c4i m6c d€ cfu 18ng c6t thép khi di chuyén.

' D€ ddm bdo cho 16p bé tdng bdo vé cbt thép day = 7cm phéi dit cic con
ké (t6t nhdt 12 dang bdnh xe c6 15 & gita d€ ludn c6t thép dai vao nhu truc quay
ctia banh xe). Con ké nén diic bing bé tong, nhung khong d& bi v3. C4c con ké
thudng dit cdch nhau khodng 1m theo chiéu ngang v 2m theo chiéu doc trén
cdc mit bén cla coc (xem hinh VIII - 9). Né&u trong méi trudng dit, ma nudc
ngidm hodc nuwdc mit c6-tinh &n modn y&u thi 16p bé tong bdo vé& c6 thé day
10cm; né€u nudc dn modn manh thi nén ding bé tong ché tao bing xi ming bén
sulffat. :

D€ ki€m tra chi't lugng cia coc barét, cin thi€t phai dit cdc 6ng ddn bing
kim loai hodc bing chit déo c6 dudng kinh khodng 60mm (xem hinh VIII - 9).
Céc Sng ndy ding d€ thi cdc ddu phat va diu thu cia thiét bi siéu 4m truyén
qua. Cdc 6ng d6 phdi budc chit vao 16ng c6t thép trong sudt chidu dai coc. Néu
phdi ndi cdc doan 16ng cSt thép, thi khi tha titng doan xudng hd dao c6 chita ddy
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Bentonite, ngudi ta budc cdc doan 18ng cdt thép d€ ndi dai thém, ddng thdi
ciing n8i cdc 6ng d€ sieu 4m bé tong bing cdc ming-xong bén ngodi dé€ cho
ching dudc ndi lién ddng tim vi cing tiét dién. Cdc 8ng siéu 4m ndy dit d6i
X@ng vdi nhau qua chiéu rong cla ti€t dién coc va c6 khodng cich <1,5m theo
chiéu dai cia ti€t dién coc.

702020020020 70 MATCAT1-1 4322200
: ~ v v v ik AN
L PR p 1
‘ Lhd A . a
3—— —3 Y Z. 2 st |
- 3 } /7 280mm ,QF 1
! di6y -
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3— -3 10
3 -3 & 30 e o Al
! g < ' -
- - 5‘3 E 't L, a ab b o al A‘
- -3 -E = L 7 4 L 17
X . Blv V4 2800mm /4
- - /216 322200 f
2 foa —2 B[R
3 -3 5|8 MATCAT3-3 ¢32a200
3 -3 5 :§ 0 A
1— -1 g
3_ 3 § p §
A 2 o
. 3 3 /  280mm 174
_ H 5 O P16 <32 2 200
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Hinh VIl - 9: So d6 c4u tao 16ng c6t thép trong coc barét (m¢t thi du vé coc
barét 0,8m x 2,8m s4u 55m tai nha 22 ting, ¢6 2 ting
h&m cia cbng trinh Vietcombank Tower & Ha N§i)
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Ghi chu:

Cdu tao clia 16ng cGt thép thi rit da dang, thy theo t vin thi€t k€; ty
theo kich thudc coc barét, tuy theo diéu kién dia chat, thy theo tdi trong cong
trinh va tly theo thi€t k& thi cong ma c6 thé thay d8i cho phd hop, nhung vé co
bdn phdi ddm bdo nhu cdc Juy dinh tai cdc diéma, b, ¢, d.

Sau dédy s€ gidi thi¢u ti€t dién 16ng cdt thép cla hai coc ngfn hon:

}__l Coc barét 1,0m x 2,2m dii 20m

Elb @ - é} (1) 10P16All, (2) P16AIl, (3) ®16AII

Coc barét 1,0m x 2,2m dii 30m
© e (1) 16D20AII, (2) ®16AIl, (3) D16AIL.
Hinh VIII - 10: Tiét dign long cot thép

VIILA.5. Thi€t k& dai coc barét

Do coc barét c6 tiét dién rit da dang nén dai coc barét ciing c6 cdu tao da
dang. diy chi gidi thiéu nhitng loai dai coc thong dung cho coc barét hinh chit
nhat. Nhitng loai dai coc nay c6 thé 13 dii coc cho mot coc don, ddi coc cho mot -
nhém coc va dai coc cho mot t§ hgp cho nhiéu coc (dang méng be).

1. B6 tri coc va dai coc
a. B6'tri coc don

Thi du tai cong trinh Harbour View Tower (thinh ph8 H§ Chi Minh) ding
3210m’® trdng trong d4t diy 0,60m siu 30m dé€ 1am 2 tdng him. Ding 6 coc
barét 0,80m x 2,80m, siu 44,50m + 46,5m. Céng trinh cao 19 tdng. B§ tri coc
barét nhu § hinh VIII -11.

b. BG' tri dai coc cda cdc nhém coc

Thi du b8 tri dai coc cia cdc nhém coc & cong trinh Vietcombank Tower
tai Ha N§i c6 hai ting him va 22 tAng 1iu (hinh VIII - 12).

Tai cOng trinh Vletcombank Tower di ding 2500m? twong trong dit day
0,80m, sdu khodng 22m va 58 coc barét 0,80m x 2,8m sdu 55m. Néi chung,
phén 16n c4c loai dai coc déu cla hai nhém coc gébm 2 dén 3 coc barét, riéng 16i
nha chita ciu thang mdy c6 dai coc dang méng beé gém nhiéu coc barét va dic
biét ¢6 mt méng don va mdt méng chi T.
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Hinh VIIl = 11: B& trf coc barét don chiéc
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Hinh VIII - 12: B6 trf di coc cho cdc nhém coc barét
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c. B6' tri dai coc cho td hgp nhiéu coc barét (dang méng bé)
Thi du dudi diy 13 méng b& coc barét cia thip Petronas (Malaysia) ndi
ti€ng (hinh VII - 14).

Hinh VIII - 14: Mdng bé coc barét cia thdp Petronas Tower (Malayxia)
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Thép d6i Petronas néi ti€ng cia Malaysia cao 1476 feet titc 1a khodng
450m. G cOng trinh nay di dang 29000m’ twdng trong da't bing bé tong cot thép
day 0,80m, siu 30m d€ 1am c4c ting hdm. P ding hai loai coc barét 1,20m x
2,80m sdu tr 60m dén 125m va coc 0,80m x 2,80m sdu tit 40m d&€n 60m. Dai
coc cia cic coc barét nay 1a loai méng bé diy 4,50m 1am bing bé tong cot
thép. Tudng trong dat c6 chin dit vao 1dp sét cling, con tit ci cdc coc barét déu
chdng vao d4 gdc nén rdt vitng chic. Thdp Petronas hoan thanh vao nim 1996,
hién nay vao loai cao nhat th€ gigi.

2. Thié't k& dai coc don (méng cé 1 coc)

Khi thi ¢ong coc barét, ngudi ta phdi dung Bentonite d€ ddm bdo cho
thanh h& dao bing giu cap khong bi sip 18; do d6 khi d8 bé téng coc bing
phuong phdp vita dang, thi bao gid trén ddu coc ciing c6 mot doan bé tong x&u
(doan bé tong xdu nay thudng cao 1,50m). Nhw vay phdi dip 1dp bé tong x4u
ndy di cho dén 1dp bé tong tSt ding v6i yéu cdu thiét k€. Ldp bé tdng xau
thudng c6 méc thdp (khodng 100*) vi né 14n vdi Bentonite va dit midn cin. Chi
cAn dap bd bé tong x4, cdn cbt thép vin giif nguyén d€ cfm vio, ciu tao vao
dai coc. Do d6 trong moi trudng hdp dit 1a coc don ciing phdi 1am dai coc.

a. Vat liéu lam dai coc

- Bé t6ng thudng diing mdc 250* + 350%,

- Cot thép thudng dung ®12 + ®32 loai Al
b. Kich thudc dai coc

- Chiéu cao dai coc hy = 1,5b (b 12 chiéu rong ti€t dién coc barét).

- Kich thuéc ti€t dién dai coc:

Canh dai A >a + 2 (250 + 300mm)
Canh ngdn B > b + 2 (250 + 300mm)

Trong d6 a 1a canh di cia ti€t dién coc barét.
c. BG' tri cGt thép

- & mit trén va mit dudi cla dai coc, ding thép ®12 d&én ®32 loai All
(dai cang 16n thi dung thép c6 dudng kinh cang 16n va ngugc lai) dit thép c6
truc tim cdch nhau =~ 200mm. _

- O 4 mit bén cda dai coc, ciing ding thép ®12 dé€n 32 loai AIl (dai
cang 1dn thép cang to va ngugc lai), dit thép c6 truc tim cdch nhau = 300mm.

Thép dai coc thudng ciu tao thanh hai na méng khung, réi n8i v6i nhau.

Kich thudc va bé tri ¢t thép cho dii coc don xem hinh VIII - 15.
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3. Thiét k& dai c6 hai coc barét
Loai dai coc c¢6 hai coc barét rat phd bién trong nhiéu cong trinh.
a. Vit lidu Iam d3i coc |
- Thudng ding bé tong mic 250* dén 350",
- C&t thép thudng ding ®12 dén P32 loai AlL
b. Kich thudc dai coc (xem hinh VIII - 16)
- Chiéu cao dai coc hg = 2b (b Ia chiéu rong coc barét).
- Kich thudc ti€t dién dai coc
Canh dai A > a + 2 (250 = 300mm)
Canh ngin B > 4b + 2 (250 + 300mm)
Chd §:
Khoédng céch gilta hai mép coc barét > 2b.
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Hinh VIIl - 16: C4u tao dai coc ¢6 2 coc barét

c. BO trf ¢c6t thép

- & mait trén va mit dudi cla dai coc, ding thép ®12 dé&n ®32 loai All
(di cang 16n thi ddng thép c6 dudng kinh cang 16n vd ngugc lai), dit thép c6
tim tric cdch nhau = 200mm.

-84 mit bén cla dii coc, ciing ding thép P12 dén ®32 loai All (dai
cing to thi ding thép cing 16nm), dit thép c6 tim truc cdch nhau khodng
=300mm.

Ldng c8t thép dai coc c&u tao tif hai ming nita khung ndi v4i nhau, gidng
nhu d2i 1 coc (xem hinh 3 cia VIII - 15). '

4. Thi€t k& dai coc cé 3 coc barét
Loai di c6 3 coc barét thudng gip trong cdc cOng trinh 16n.
Ciu tao di coc (xem hinh VIII - 17).

- 130




43 A5 &
/ N Al
/ S et
4 \ £
N
L S . —a
220 = 300mm,'L ql. 220 = 300mim

b, 2 b, 2 b
A
7 .
G
7 Z <
%547
.__.!‘

| - B k

Hinh VIl - 17: C4u tao dai ¢6 3 coc bardt

a. V4t liéu lam coc barét va dai coc barét nhu nhau
- Bé tong thudng ding mac 250 d&n 350",
- Cét thép thudng dung ®12 dén ®32 loai AlL
b. Kich thudc dai coc (xem hinh VIII - 17)
- Chiéu cao dai coc:
hg = 2,5b (d6i véi coc ¢6 b = 0,60m va b = 0,80m).
hy =2b (chococcé b=1,0m;b=1,2mva b=1,5m).
- Kich thudc ti€t dién dai coc:
Canh diai A = a + 2 (250 - 300mm)
Canh ngin B =7b + 2 (250 + 300mm)
Chii y: _
Khodng cdch giita hai mép coc barét = 2b.
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C. BG' tri cot thép

-0 mit trén va mit dudi clia dai coc thudng ding thép ®12 dén ®32 loai
AII (dai cang Idn thi ding c&t thép c6 dudng kinh cang 1dn va ngudc lai), dit
thép ¢6 tim truc cdch nhau # 200mm.

- 3 4 mat bén cia dai coc, cling ding thép ®12 d&€n P32 loai All (dai
cang to thi diing thép cang 1dn) dit thép c6 tim truc c4ch nhau khodng ~300mm.
Ldng c6t thép dai coc cdu tao tif hai ming ni¥a khung ndi v4i nhau, giéng nhu
dai 1 coc (xem hinh 3 cla VIII - 15).

5. Thi&'t k& dai coc dang méng bé c6 nhi€u coc barét

Dang méng b& c¢6 nhiéu coc barét chi ding cho 15i citng chita 16ng ciu
thang mdy cda nha cao tdng (xem hinh VIII — 12), hoic ddng méng toan khéi
clia tAl ¢ coc barét trong méng cdc cong trinh thdp rdt 16n va rat cao (xem hinh
VIII - 14).

Thi du & c6ng trinh Vietcombank Ha N¢i (hinh VIII - 12) ¢6 méng cho 16i
citng chita 16ng cdu thang cdu tao bdi dai coc dang méng beé rong 12,60m x
13,15m, day 2,40m va 12 coc barét c6 kich thudc 0,8m x 2,8m siu 55m.

o] thdp Petronas (Malaysia, xem hinh VIII - 14), phdn thdp chinh ¢c6 méng
bé coc v6i dai coc c6 dudng kinh 50m, day 4,50m; v6i 170 coc barét 1,20m x
2,80m sdu tit 60m d€n 125m (do mit 16p dd gdc rdt thay a6i).

Tiy theo tinh hinh cu thé, tr van thi€t k&€ nghién citu, cin nhic va quyét
dinh kich thudc dai coc cho thich hgp. Tuy nhién, c¢6 thé chdp nhan 2 diéu quy
dinh cd bdn sau diy:

1. Khodng cich giita cdc coc barét (theo canh ngdn cia tiét dién coc) 12

2b tinh theo mép coc, hodc = 3b tinh theo truc tim coc (b 1a canh ngin cla tiét
dién coc barét). .

2. Chiéu day cia dai coc hy = 3b.

Con c6t thép b6 tri trong dai coc thi thy theo tinh todn ma quyé&t dinh. Tuy
nhién cin b8 tri § mit rén va mit dudi cda dai coc cdc ludi thép & vudng c6
khodng cdch gifta cdc tryc tim thanh thép khodng = 200mm va céc ludi thép &
canh bén hodc chu vi dai coc ¢6 khodng cdch = 300mm.

Ty theo kich thudc ciia dai coc ma dung dudng kinh va loai thép cho
thich hdp. Nén diing thép @16 dén ®32 loai AIL

Chu y: Hién nay cdc cdng ty chuyén nghié€p di c6 cdc chudng trinh tinh
thép cho cdc loai dai coc.

VIIL6. THI CONG CQC BARET

Quy trinh thi c6ng coc barét vé cd ban gidng nhu thi cong coc khoan nhdi,
chi khéc 13 & thi€t bj thi cdng dao hd va hinh dang 16ng c8t thép. Thi cong coc
khoan nhdi thi ding ludi khoan hinh &ng tron va 16ng c6t thép hinh &ng trdn,
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cdn thi céng coc barét thi ding loai gdu ngoam hinh chif nhit va 15ng cét thép
c6 ti€t dién hinh chit nhit.
Cdc cOng viéc thi cdng coc barét nhu sau:

- Pao h6 coc -

- Ché& tao 16ng c6t thép va thd vao ldong hd dao cho coc barét

- P4 bé tong coc barét
VIIL6.1. Pao hd coc
1. Thié't bi diao hé :

C6 thé néi, hién nay thi€t bi dao hd coc barét rit da dang. G nudc ngoai,
mdi T8ng cong ty chuyén nghiép cé thé c6 cdc loai riéng. Tuy nhién néi chung
thi cdc loai gdu ngoam d€ dao h§ c6 ti&t dién hinh chif nhét v6i canh ngén tir
0,60m + 1,50m, canh dai tr 2,00m + 4,00m (dai b6 phin la 3,00m), cOn chiéu
cao thi c6 thé tr 6,00m + 12,00m.

Thié&t bi dio c6 loai gdu ngoam d€ ddo dat loai sét va loai cdt. Con khi
cin phd d4 thi diing loai ddu ph4 v4i nhitng bénh xe ring cua c3 16n ¢6 gdn 1uGi
kim cuong (xem hinh VIII - 18, mot loai thi€t bi cia hing Bachy Soletanche —
Phédp). -

(chi tiét cha gdu dao va gau phé da xem hinh VIl - 19 va hinh Vil — 20)
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“Hinh VIl - 19; Gdu dao

2. Chuén bj hd dao

P& dim bdo cho giu dao ding
vi tri vd xudng thing, cin phdi lam
nhu sau:

a. Dao biing tay mdt hd c6 tiét
dién ding bing kich thudc thi€t k&
cia ti€t dién coc barét va siu khodng
0,80m + 1,00m.

b. Pit vio h6 dio néi trén mot
khung cit bing thép ché tao s&n (xem
chi tiét (1) trén hinh VIII - 21).

c. N&u khong c6 khung cit bing
.~ st ch€ tao sfn, thl c6 thé d3
bing bé tong hodc xdy bing gach bt
v@i xi midng méc cao.

Hinh VIll - 21: Dat ci dinh hudng hd dao

Sau khi d8 bé t6ng coc xong thi bé khung c bing sit & miéng hd ra hoic
dip bd phén bé tdng hodc gach xdy cit dinh hudéng nay di (16p bé tong day
khodng 14cm, hodc 16p gach day khodng 20cm).

Cin chi ¥ thém ring d€ ddm bdo diao h§ ding k§ thudt, thi phii cé cong
nhin diéu khi€n thi€t bi thinh thao va tay nghé cao.
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3. Ch¢ tao dung dich Bentonite (bin khoan)
Dung dich Bentonite dé giit cho thinh h& ddo ciia coc barét khdng bi sat
18.

a. Tinh ch&t dung dich Bentonite mdi (truéc khi ding)

Bentonite bdt dugc ch€ tao sin trong nha mdy, thudng déng thanh tifng
bao 50 KG (gidng nhu bao xi ming). Hién nay nuéc ta phdi nhip Bentonite tif
nuéc ngoai, chii y&u tit Pitc do Cong ty Erbsloh ché tao. Ty theo yéu cdu ky
thuit khoan, dao va tinh chét dia ting, ma hoa tan ti¥ 20 KG d&€n 50 KG bot
Bentonite vio 1m’® nudc.

Mbét dung dich mdi, trudc lic sit dung phdi c6 cdc déc tinh sau day:

- TY trong nim trong khodng ti 1,01 d&n 1,05 (trir trudng hop loai bun sét
dic biét, c6 thé c6 ty trong d€n 1,15)

- b6 nhét Marsh > 35 gidy.

- D$ tdch nudc dudi 30cm’.

- Ham Iugng c4t bing 0.

- budng kinh hat du6i 3mm.

Ghi chi:

* Ty trong thong thudng dugc do bing cin ty trong (thi du cAn BAROID).

* D6 nhét Marsh dugce do trong mot cdi ph&u tiéu chudn c6 voi 16 chdy

dudng kinh 4,75mm dé cho 1 lit dung dich Bentonite chay qua. Thdi
gian chay hét 1 lit dung dich Bentonite phdi I16n hon 35 giay. - :

* Po tich nudc dugc do bdi mdt dung cu loc ép BAROID du6i 4p luc 0,7

MPa trong 30 phuit.
* Him ludng c4t dudc do bdi mot dung cu “Elutriométre”.
* DPuding kinh hat do bing rdy fjéu chuin c6 dudng kinh 13 riy thich hgp.

b. St dung va xt Iy dung djch Bentonite (bun khoan)

Qué trinh ch€ tao, st dung, thu hdi, xit 1y va tdi si dung dung dich
Bentonite (dung dich khoan, ban khoan) dugc th& hién trén so dd tai hinh VIII -
22.

Qud trinh thyc hién nhu sau :

Ché tao dung dich Bentonite mdi gém
(a) C4c bao Bentonite bdt dugc chita trong kho (bao) hodc trong SILO (bdt).
(b) Ché tao dung dich Bentonite:

- C6 thé dung ph&u tron don gidn (hinh VIII - 22b1).

- C6 thé ding mdy tron (hinh VIII - 22b2).

Thudng tron 20 KG d€n 50 KG bt Bentonite v8i 1m® nuéc (thy theo yéu
cdu ciia thi€t k&). Ngoai ra tly theo yéu cdu ky thuit cu thé, ma c6 th€ cho
thém vao dung dich mot s6 chit phu gia muc dich lam cho né ning thém, khic
phuc khi ning vén cuc ciia nd, ting thém do sét cla n6; hodc ngudce lai gidm
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d6 sét biing cdch chuyén n6 thanh th€ 16ng, chdng lai sy nhi&m bin ctia n6 bsi
xi ming hoic thach cao, gidm d9 pH cla né hoic ting lén, gidm tinh tdch nu6c
cda né, v.v...

(c) Sau khi d8 dung dich khoan méi dugc chita vao bé chita bing thép, bé chita
xdy gach, b€ chifa biing cao su c6 khung thép hoic 1a bing SILO (tdy tﬂ’ng diéu
kién cu th€ ma s dung loai bé chifa ndo).

St dung dung dich Bentonite mdt cdch tuin hoan: xem hinh VIII - 22, chi
ti€t d). Trong khi khoan hoic dao hd phdi ludn luén d8 diy dung dich khoan
trong hd. Dung dich khoan ndy 13 dung dich méi. Giu dio xudng siu dén diu
thi phdi b8 sung dung dich khoan ngay cho diy h&. Trong khi dao thi ding dung
dich Bentonite bi nhi€ém b4n, ma dd nhi&m bin (do d4t, c4t) thi gii¥ n dinh
thanh h& khong t6t, do d6 phii thay thé. P& 1am viéc d6, phai hit bdn bén tir he
khoan, dio 1én dé dua vé tram xi Iy. C6 th€ dang loai bom chim dit 8 ddy h§
dao hoic bom hiit c6 mang loc d€ & trén mat dit.

Dung dich khoan (bin khoan) dugc dua vé tram x& 1§ (e). C4c tap chit bi
khi¥ di, con lai 12 dung dich khoan nhu méi d€ t4i st dung.

Dung dich sau khi dugc x 1y phdi c6 cdc dic tinh sau:

- Ty trong duéi 1,2 (tri loai dung dich nidng dic biét).

- B9 nhét Marsh ndm giita 35 va 40 gidy.

- D9 tdch nuéc dudi 40cm’.

- Ham lugng cit < 5%.

136




(ueouyy ung) aiuojuag yaip bunp fj px er Bunp s ‘081 gyo yui gnb 9P OS ZZ ~ A YUy
aymonag qofp Sunp wgon ugny @

wwogy ngq A1 px miny (@)

,__qo¥sopq)
p— TE] Fu P 9P
mpyg OFp 94 9» ¥p
= 51 qxopAp ep Tig
’/ .
rgo del
Fum Fupg
: = Tpp wp
oI oPp PN Mg

(1pm wzog3 mEq)
1pm armoiuag goip Funp rpgzony ()

dam Sangy ¢o As o¥d

- 11

fuyq wngo od

o¥p 91 1pd N7

e dpqi Fugq wngd og
4

Attt

£ axmen m\wm

Tom) Ju
(rpum) Jugp gp v

T {5 Wog

201 fupm 9o mpg

armoltag qoip funp o1 g1y (@)

™ -

73N

aymowmayg 3AN

nQul naqg @

L1k

PN

oon A¥IN @

18

opp’surg
)
= L.
= 515
2
it
GE/E.—m
A axmen ga
opq uQqipH

amoiag gpgoogy (@)

137




4. Pao hé coc barét biing gdu ngoam

Ding loai kich thudc gdu dao thich hgp d€ dim bdo dudc kich thudc hd
dao ding véi kich thude coc barét theo thi€t k€. Gau dio phdi thd ding cit dinh
hudng dit sin (nhw hinh VIII - 21). H8 dao phdi ddm bio ding vi trf va thing
ditng. Hién nay da c6 thi€t bi kiém tra kich thudc hinh hoc va d6 thing ding
clia hd khoan, h§ dao (vi du tai Vién khoa hoc — cong nghé Giao théng vin tdi).

Trong hic ddo, phdi cung cip thudng xuyén dung dich Bentonite (bldn
khoan) méi, t6t vao ddy hd dao. M4t khdc, mic cao clia dung dich Bentonite,
trong hd dao bao gid ciing cao hon muc nuéc ngdm ngoai hd dio t6i thidu 13
2m. Dung dich Bentonite dugc tudn hoan va x& Iy trong hd dao thudng xuyén
dé€ c6 dung dich Bentonite t6t, sach, méi (nhu muc 3). Phdi ddm bio cho kich
thuée hinh hoc (ti€t dién va chi€u sdu) hd dao ding thi€t k& va khong bi sat 1§
thanh h§. Muén viy, phdi dim bdo ¢ho dung dich Bentonite thu hdi chi chita
cin ling dat cdt dudi 5%. Péng thdi ciling c6 thé kiém tra d0 thing ding va
hién tugng sat 18 hd dao thudng xuyén mot cdch don gidn bing diy doi vdi ddu
day 12 qui doi dd ning. )

Khi ddo d&n d6 sdu thi€t k&, phdi ti€n hanh thdi rita bing nudc c6 4p dé
1am sach ddy hé. C6 thé ding loai bom chim d€ hiit cin 1{ng bing d4t, c4t nhd
18n. Cdn cdt to, cudi sbi, d4 vun thi ding gdu ngoam vét sach rSi dua 1én.
Lugng cin ling thudng rd't khé vét sach dugc hodn todn, do d6 trong thuc t& c6
thé€ cho phép chiéu day 16p cin 1ing dwdi ddy h8 dio nhd hon 10cm.

Dé ki€m tra chiéu diy 16p cin ling c6 thé ding diy doi v6i qui ning di
d€ ngudi do c6 thé cim nhin dugc hoic diing thi€t bi do bing phuong phép
chénh léch dién trd ki€u CZ.IIB do Trung QuSc méi ché tao.

Chii y: Viéc théi rita d4y hd ddo r't quan trong va phii hét sttc c4n thin.
Do d6 phdi si dung thi€t bi chuyén dung, thich hgp va ngudi thyc hién phdi c6
tay nghé thanh thao, c6 kinh nghiém va c6 tinh thin trach nhiém. Pdm bdo
dugc ddy ho cang sach, thi sitc chiu tdi cia coc cing t6t.

Sau khi ddo xong hd coc barét, phdi kiém tra lai Idn cudi ciing kich thuéc
hinh hoc ciia né. Kich thuc canh ngdn cia ti&t dién chi dugc phép sai s6 + Scm,
kich thuSc canh dai cida ti€t dién chi dugc phép sai s§ + 10cm, chiéu sdu h& chi
dugc sai s6 trong khodng + 10cm va dd nghiéng ciia hé theo canh ngén chi dugc
sai s trong khodng 1% so véi chiéu sidu hd dao.

- VIIL6.2 Ché tao 16ng c6t thép va tha vao long hd dao cho coc barét
Ché tao 16ng c6t thép theo diing thi€t k& (xem muc VIIL5.4).

Sai 8 cho phép vé kich thudc hinh hoc clia 15ng c6t thép nhy sau:

- Cu ly gilta c4c c6t thép chi: + Imm.

- Cu ly giilta cdc c6t thép dai: = 2mm.

- Kich thudc canh ngdn ti€t dién: + Smm.

- Kich thu6c canh dai ti€t dién: +10mm.
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- P6 dai téng cong clia ldong cot thép: + S0mm.
Chiéu dai cia mdi doan 1ong c6t thép, tdy theo khi ning cla cdu, thudng
'dai t 6m d&n 12m. Ngoai viéc phdi t8 hgp 18ng c8t thép nhu thi€t k&, Qdy tinh
hinh thyc t&, n€u cin cdn c6 thé ting cudng cdc thép dai chéo (c6 dudng kinh
16n hon c6t dai) d€ gong 18ng c6t thép lai cho chic chdn, khdng bi xoc xéch khi
vén chuyén. A
Khi tha ting doan 18ng c6t thép vio h§ dao sfn cho coc barét, phdi cin
chinh cho chinh x4c, phdi thing ditng va khéng dugc va cham vao thanh h§ dio.
NG&i cdc doan 18ng c6t thép vé6i nhau khi thi xong titng doan c6 thé ding
 phuong phép budc (n€u coc chi chiu nén) va diing phuong phép han dién (n€u.
coc chiu c¢d lyc nén, lyc udn va lyc nhd).
Chii y: |
* Khi thi xong tirng doan 18ng c8t thép xubng h8 dao, phdi c6 cdc thanh
thép hinh dd khde nging gilt vio miéng hd d€ né khdi roi xuéng hé.
* Trong trudng hgp dinh clia 18ng c6t thép ndim dudi mit dit, hoic nim
dudi mic cia dung dich Bentonite, thi phdi c6 ddu hiéu d€ bi€t dugc vi trf
‘clia 18ng c6t thép.

Hinh VIII - 23: Thé 16ng c6t thép vao hd 06 iam coc barét

VIIL6.3. P8 bé tong coc barét .

Sau khi vét sach ddy h8 (trong dung dich Bentonite), trong khodng thdi
gian khong qué 3 gid, phdi ti€n hanh d8 bé tong. DS bé tong bing phuong phdp
vita ding hay cdn goi 12 d8 bé t6ng trong nudc.
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C4p phdi bé t6ng thong thudng nhu sau: Dung c6t liéu nhd (1x2cm hodc
2x3cm) bing sdi hay d4 dim; cdt vang khodng 45%, ty 1€ nudc trén xi ming
khodng 50%; ding lugng xi miang PC30 khodng 370 d&€n 400 KG cho m8i m’ bé
tong. Po6 sut clia bé tong trong khodng t¥ 13 d&€n 18cm.

C6 thé€ ddng thém phu gia, nhung phdi thin trong.

Trude khi d8 bé tong phai lip dudng cong d6 bé téng cho moi coc barét,
theo tirtng 6td bé tdng mot. Mot dudng cong d8 bé téng c6 it nhit 5 diém phin
b6 déu din trén chiéu dai coc. )

D3 bé t6ng bing phé&u hoic méng nghiéng ndi véi 5ng din. Ong din lam
bing kim loai, c6 dudng kinh trong 16n hon dudng kinh cda c6t liéu hat va
thudng = 120mm. Ong din dugc t8 hop bling céc doan 8ng c6 chidu dai khodng
2 d&n 3m, dudc ndi v6i nhau rat kin khit bing ren, nhung déng thdi dé thdo Hp.

Trudc khi d8 bé tdng vao ph&u hoic m4ng nghiéng, phdi c¢6 nit tam (bing
vita xi ming c4t u6t) d ddu Sng din. Khi bé t6ng di ddy ip phéu, trong lrgng
bé téng sé ddy nit vita xudng d€ ddong bé tdng chiy lién tuc xubng h6 coc. Lam
nhu viy dé trdnh cho bé tdng bi phén ting.

Ong 3 bé tong c6 chiéu dai toan by bing chidu dai coc. Trude lic d6 bé
t6ng, né cham ddy, sau d6 dugc ning lén khodng 15cm d€ dong bé tdng (sau
khi bé niit tam) chdy lién tuc xudng ddy h6 coc va ding ddn 1én trén.

Khi bé tong tit dudi ddy hd ding 1&n din din, thi cling rit Sng din bé tong
din d4n 1&n, nhung luén luén dim bdo cho ddu 6ng din ngip trong bé tong tudi
mdt doan tY 2m d&€n 3m. Lam nhv viy d€ bé tong khong bi phin ting va sau khi
ninh k&t xong thi bé tong khéng bj khuy&t t4t.

T&c do d8 bé tong khéng duge chim qué va ciing khdng dugc nhanh qud.
T6c d6 d6 bé tong hop Iy 1a 0,60m>/phit.

Khéng nén bit ddu d8 bé tong vio ban dém ma nén bt ddu dd bé ong
cho mdi coc vao budi sing s6m. Phdi d8 bé tong lién tuc (khong dugc ngung
nghi) cho tirng coc trong mdt ngay. '

Phdi thudng xuyén theo dbi va ghi chép mifc cao clia mit bé téng twai
ding 1&én sau mdi xe 6 t6 (mich) d8 bé t6ng vao h§ coc. Phii tinh dugc kh&i
lugng bé tong cdn thi€t € d8 xong cho mbi coc; nhy vy c6 thé chit dong trong
viéc chu&n bi s§ xe bé t6ng cin thi€t mdt cdch hgp 1y, ddy dii va kip thdi.

Khéi lugng bé tong thyc t&€ thudng nhiéu hon khéi lugng bé tong tinh todn
(theo kich thudc hinh hoc clia h§ dao cho coc) khodng tit 5% d&€n 20%. Né&u qui
20% thi phi bdo cdo cho thi&t k& kiém tra lai. ‘




Qui trinh d8 bé t6ng coc barét dugc thé hién & cdc hinh v& sau:

Nittam
dang it xudng

Hinh VIII - 25: DG bé t6ng coc barét
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Hinh VIII - 26: Viza.d6 bé téng via rit 6ng din lén tir tiy

M6t s8 diém cin chi ¥ thém:

- Khi d6 bé tong d€n vai ba mét & dinh coc thi Sng din bé tong chi cdn
ngép trong bé tong tudi khodng 1m.

- Nén d6 bé tdng cao hon mic dinh coc 1y thuy&t khodng S5cm. Khi rit
&ng din ra khéi coc phdi nhe nhang, tit tit d€ trdnh cho bé tong khdi bi x40 tron.

- Phdi dim bio cho 16p bé téng bio vé& c8t thép ddy hon hay t5i thiu
ciing 13 7cm. C6 th€ 1am nhu hinh VIII - 27 hoic VIII — 28.

C8t thép chil

C8t thép dai

Thanh h8 dio

Hinh VIIl - 27: Lam ci bdng thép d€ ddm bdo cho Idp bé téng bdo v§ >7cm
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Hinh VIl - 28: Bdnh xe Iam cit bing ch4t déo ]

- Chi dugc dao h6 coc bén canh hd dang d6 bé tdng coc véi diéu kién:

» Khodng c4ch gitta 2 mép canh coc barét > 2b (trong d6 b 1a canh ngdn cla ti€t
dién coc).

* Bé tdng & coc di d8 xong trén 6 ti€ng ddng ho (vl sau 6 gid thi bé téng coc

mdi dd d6 cing cdn thi€t).

- Chiéu cao gidi han d€ c£t ddu coc (doan bé tdng x&u d€ 1di c6t thép ciu
tao vao dii coc) tinh tiY gita mit phdng dai coc theo 1y thuy&t va dai coc lic két
thic la:

* 0,3 (Z + 1)m, khi cao dd 1y thuy€t clia mit phing dai coc ndim & chiéu siu Z
(m) du6i mit san c6ng tdc nhd hon Sm.

* Biing 1,8m, khi cao d§ 1y thuy&t cia mit phing ddu coc nim & chiéu sau dudi
mit san cong tdc, 16n hon Sm. Chiéu cao t6i thi€u d& cit ddu coc dugc xdc
dinh bdi ngudi thi cdng, sao cho bé tdng & ddu coc thuc t& 13 t6t.

- Khi dao hé thi cdng coc va hic d§ bé tdng coc phdi chii ¥ khéng dugc
thyrc hién khi trong chiéu sdu cda coc c6 dong nudc ngdm dang chdy, vi né sé
1am sut 13 thinh hé va hdng bé t6ng. Trong trudng hdp ndy phdi bdo cho twr van
thi€t k& d€ xi 1y. C6 thé xit 1y bing cdch ha Sng vich bing thép.

VIIL7. KIEM TRA CHAT LUGNG BE TONG CQC BARET

Quy trinh ddm bdo chdt lugng thi cong coc barét cling gidng nhu coc
khoan nhdi, thyc hién theo TCXD. 206: 1998 — Coc khoan nhdi — yéu ciu vé
ch4't lugng thi cong. Khi bé tong d3 ninh k&€ xong (sau 28 ngay) thi hém tra chat
lugng biing phuong phdp khéng phé hiy.

C6 nhidu phuong phép dé ki€m tra chi't lugng bé téng coc, nhung ching
toi chi gi6i thiéu mét phudng phdp phd bi€n nhat va ddm bdo d6 tin cdy hon cd
— d6 1a phuong ph4p siéu Am truyén qua.
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Nh& phuong phdp siéu 4m truyén qua, ngudi ta di phdt hién dugc céc
khuyé&t tat ciia bé téng trong than coc mdt cdch twong d6i chinh x4c.
Sau diy 1a hai hinh dnh thi nghiém thyc t€; qua kiém tra bing siéu am,
ngudi ta phdt hién dudc coc barét bi hdng nghiém trong, rdi quyé&t dinh ddo ra
d€ xem (hinh VIII - 29 va hinh VIII - 30). ‘

Hinh VIIl - 29; M@t doan coc barét bj Hinh VIII - 30: Mgt doan cgc barét bj

mét I6p bé téng bdo v¢ duat khiic
va thing nhiéu ch -~ ,

VIIL7.1. Thi€t bi va phuong phap ki€m tra siéu 4m truyén qua

1. Nguyén Iy cfiu tao thiét bj

Thiét bi ki€m tra chit lugng bé téng coc nh61 coc barét, tudng trong dit,
v.v... theo phuong phép siéu 4m truyén qua c6 so @8 c4u tao nhu trong xem hinh
VIII - 31 va hinh VIII - 32.

- Mot ddu do ph4t séng dao dong dan hdi (xung siéu 4m) c6 tdn s6 truyén
séng ti 20 dén 100KHz.

- M6t diu do thu s6ng: ddu phédt va diu thu dugc diéu khién 1én xubng
ddng thdi nhd hé thdng cép toi dién va nim trong hai 6ng dyng ddy nudc sach.

- Mt thi€t bi di€u khién cdc ddy cdp dugc ndi véi cdc ddu do cho phép ty
dong do chiéu sau ha diu do.

- Mot bd thi€t bi dién tf d€ ghi nhan va diéu chinh tin hiéu thu dugc.

- Mot hé thdng hién thi tin hiéu.
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- Mot hé th6ng ghi nhan va bi€n d&i tin hidu thanh nhitng dai lugng vat ly
do dgc. ' :
- Cd c4u dinh tAm cho hai diu do trong 8ng do.

Diéu khién (i
o Tdi Po chidu dai cép
D

g [ | / \
|- Ghi két qud do | [Hién thi tin hiéu
2-
3 -
4441 J

LU

Piuphdt Piuthu

Hinh VIII - 31: S dé c4u tao thiét bi siéu &m truyén qua

Hinh VIII - 32: B thiét bi kiém tra chat lugng béténg coc nhdi, coc barét
va tudng trong dat bang siéu 4m truyén qua
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2. B6 tri 6ng do siéu 4m truyén qua

B& tri dng do siéu 4m ong do siéu 4m

truyén qua d€ ki€m tra chat

lugng bé tong coc barét thuc — — L
hién nhu ban vé thi€t k€.

Khodng cich giita céc
ong do siéu 4m phdi < 1,5m

(xem hinh VIII - 33). L,l.J._@_J.JZL%g_,LJL@_L l

0.80

Hinh VIII - 33: BS trf 6ng do siéu 4m truyén

qua trong coc barét
3. Phuong phép ki€m tra
C4c budc ti€n hanh nhuv sau:

- Ph4t xung siéu 4m t¥ mot ddu do dit trong 6ng do dung ddy nudc sach

va truyén qua bé téng coc.

- Thu séng siéu 4m & mot ddu do thit hai dit trong mdt Sng do khéc cling

chita diy nudc sach, & cing mic cao d6 véi dau ph4t.

- Po thdi gian truyén séng giifa hai ddu do trén subt chiéu dai cda dng dit

sin, tir ddu coc d€n chin coc (mili coc).

- Ghi sy bi€n thién bién dd clia tin hiéu thu dudc (trong ca-ta-16 clia m4y

ghi 6 cdch diéu khi€n thi€t bi).

Qui trinh do siéu 4m va hién thi k&t qud nhu mot thi du & hinh VII - 34.

l Chiéu sau
(m)

Khuy&t tat

a4 Sebeibeded

\ S6 lugng
Piduphdit  Piuthu 200 300 400 500 600

Hinh VIH - 34: Qué trinh do siéu 4m va hién thi két qué
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NhJ séng siéu 4m truyén qua ma thi€t bi c¢6 thé ghi lai ngay tinh hinh
truyén séng qua bé tdng clia coc va cdc khuyét tat cia bé tong trong coc.

Trong coc, ngudi ta tién hanh do siéu 4m ting d6i 6ng do gin nhau dé
x4c dinh dugc chdt lugng bé t6ng clia todn bd coc.

Ghi chi: '

- Khi d8 bé tong xong mdi coc, phii ddy nip céc dng 48 dé cdc di vat
khéi roi vao.

- Chi ti€n hanh kiém tra chat lugng bé tdng coc sau khi ninh két xong (sau
28 ngay).

VIIL7.2 Nhin xét két qui ki€m tra

Pénh gi4 chit lugng bé tdng trong coc nhdi, coc barét, tudng bé tdng trong
dat qua k&t qua kiém tra bing phuong phdp siéu im truyén qua cin ci vao céc
s6 liéu sau day:

a. Theo biéu dé truyén sdng (xem hinh VHI - 34).

N&u biéu d6 truyén séng déu déu, bién ddi it trong mot bién do nho, ching
td chit lugng bé tdng ddng dédu; néu bién d6 truyén séng bién ddi 16n va dot
ngdt, ching t6 bé tdng c6 khuyét (At
b. Can cu vao van téc am truyén qua

Vin tdc séng 4m truyén qua bé téng cing nhanh, ching td bé tong cang
dic chic va ngugc lai. :

C6 thé cin ctf vio céc s8 liéu trong bing VIII - 2:

Bang VIII - 2: Pdnh gid chat lugng bé téng than coc theo van téc truyén am.

Van t6c am < 2000 | 2000 = 3000 | 3000 = 3500 | 3500 = 4000 | > 4000
(m/sec)
Ch4t Iugng bé tong | RAt kém Kém Trung binh T T8t R4t t6t

c. Quan hé gida cudng dg bé téng va vdn téc &m
C6 thé tham khio tai lidu sau ddy cia TS. Nguyén Hitu Ddu (Vién khoa
hoc - Cong nghé giao thong vén tii).

Bang VIIl - 3: Quan hé gidla cudng d§ bé téng va vén tic am.

V4n téc am Cudng 4§ nén V4n t6c am Cudng a9 nén
(m/sec) MPa (m/sec) MPa

3000 + 3250 20 3500 + 3750 30

3250 + 3500 25 ;3750 + 4000 35
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VIIL.7.3. S6 lugng coc barét cin kiém tra

Cin ct TCXD.206: 1998 “Coc khoan nhdi — Yéu cdu vé chét lugng thi
cong” c6 thé thuc hién nhv sau:

- S8 coc cdn 44t 6ng siéu 4m 12 50%.

- 86 coc cAn ki€m tra ng&u nhién 12 25%.
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CHUGNG IX

THIET KE VA THI CONG TUONG
TRONG DPAT

IX.1. NHONG KHAI NIEM CHUNG VE TUONG TRONG PAT

IX.1.1 Dinh nghia tu¥ng trong dit

Tudng trong dit 13 mot bd phin k&t ciu cong trinh bing bétdng cot thép
dugc didc tai chd hodc 1dp ghép (bing c4c tim panen didc s&n) trong dit.

Tén cla loai két cdu ndy thudng dugc goi nhy sau:

- Tiéng Viét: Tudng trong dat.

- Ti€ng Phdp: Paroi moulée dans le sol.

- Tiéng Anh: Diaphragm wall.

- Tiéng Nga: CTEHA B I'PYHTE

Trong cudn chi din k§ thuit nay chi gidi thiéu loai twdng trong dait dic
tai chd, 1a loai phd bi€n nhit.

IX.1.2. Tém tdt vé thi cong tudng trong dat

Thi c6ng tudng trong dat thyc chit 1a thi céng cic barét, dudc ndi lién
nhau qua céc gioing chéng thim dé tao thinh mot bic tudng trong dit, bing bé
téng c6t thép.

Céc barét thudng c6 tiét dién hinh chit nhit, vdi chi€u.rong tir 0,50m dén
1,50m, chiéu dai ti¥ 2,50m d&n 3,00m va chiéu siu thong thudng t¥ 12m dén
30m, c4 biét c6 nhitng c4i siu d&€n 100m. Viét Nam di 1am 4 cdng trinh c6 tudng
trong dit rong t¥ 0,60m dén 0,80m va sdu tir 18 dén 22m.

IX.1.3. Pham vi 4p dung tudng trong dat

Tudng trong dat c6 thé 4p dung trong cdc trudng hgp sau:

- Lam twdng ting him cho nha cao ting.

- Lam c4c cdng trinh ngdim nhu: Pudng tiu dién ngdm, dudng ciu chui,
cOng tho4t nudc 16n, cic gara 6 t6 ngdm dudi dit v.v...

- Lam keé b cdng, 1am tudng chdn dit v.v...

Trong cudn chi din k¥ thuit ndy chi chi yéu gidi thiéu vé viéc 4p dung
tudng trong d4t d€ 1am c4c tAing him cho nha cao ting.

IX.2. MOT SO PIEU CAN CHU Y VE PIA CHAT CONG TRINH
Cong tic khdo sdt dia chit cong trinh cho tuwdng trong ddt vé cd ban ciing
gidng nhu cho coc barét (xem muc VIIL2)
Ngoai ra, cin chi § cdc vdn dé sau:
1. Cin cif vao tinh cht 1am viéc clia tudng trong dit
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Khi ding tudng trong d4t 1am tudng ting him cho nha cao ting, thl twdng
trong dat c6 tdc dung va bio dim cdc yéu ciu:

- Bdo vé thanh hd dio siu, ddng thdi bdo v& nén méng cong trinh 14n
cin.

- Pdm bio cho nwdc ngdm khong vao dugc ting him trong qué trinh thi
cOng ciing nhv sit dung.

- Pim bio cho tudng trong dit dugc 8n dinh, nghia 13 khong bi nghiéng,
khéng bi Iin qué gidi han cho phép.

2. Nhitng ngoai lyc tdc dung vao tudng trong dat

- Ap luc d4t 1én mit tudng.

- Ap Ivc nudc dudi d4t 1én mat twdng.

- Tdi trong cOng trinh,

- T4c dung cia lyc chdng hoic neo vao tudng.

3. Khi khio s4t, phdi x4c dinh cho dugc mét ting dat sét hoic sét pha dd
ddy va dd citng d€ dya chin tudng trong d4t vio d6. C6 nhu viy, thi mdi c6 thé
chdn dugc nwdc dudi ddt vao ting hdm va ddm bio cho tudng khéng bi lin qué
gidi han cho phép.

P4t loai sét vi sét pha 1 loai ddt c6 hé s6 thdm nuSc rdt nhé nén cich
nudc t5t. DAt ndy phdi c6 trang thdi déo citng, na cing va ciing d€ chju dugc
t6t tdi trong do cong trinh va do bdn thin bic tudng truyén xubng. Chiéu diy
cia 16p dit sét ndy dudi chin tudng phdi = 4b (trong d6 b 12 chiéu rong cla
tudng trong d4t). D4t sét va sét pha phdi c6 4§ sétI. < 0,30 va c6 hé s§ thim
nudc K < 3x10"°m/sec. '

4. X4c dinh cao trinh va sy thay d3i muc nuéc dudi dit theo cdc mda trong
niam, x4c dinh tinh chi't n mon cia nudc.

IX.3. THIET KE TUONG TRONG PAT

Trong phin ndy chi trinh bdy gidi phdp thi€t k&€ cho twdng trong d4t ding
lam tudng ting bim cho nha cao tdng. N$i dung c4c cOng viéc thi€t k&€ nhu sau:

- IX.3.1. Ki€m tra sitc chiu cia d&t nén dudi chin tudng
Tudng trong d4t khi ding 1am twdng tAing him cho nha cao ting, thi c6 thé
hoic khong chiu tdi trong thing ditng N* do cong trinh bén trén giy nén.
Trudng hdp t8ng quét, thi phdi dim bdo cho sic chiu cda dit nén dudi
chin tudng 16n hon tdi trong cla cong trinh cdng v4i tdi trong bdn thin cia bic
tudng gdy nén tai chin wdng, tic la: :

ic tc
N +G" ;’G <RE IX-1)

Ptc
Trong dé:
P*: Ap luc tiéu chudn dudi chin tudng (T/m?).
N“: Tii trong cong trinh trén m&i mét di (T/m).
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G¥: Trong lwdng ban thin cla mdi mét dai tuwdng (T/m).

R': Stc chiu cda dit nén dudi
chin tudng (T/m2).

b: Chiéu rong clia tudng trong
dat
X4c dinh theo cOng thic:

R = Aby + Bhy’ + DC (IX - 2)
Trong d6:

b: Chi€u rong bifc tudng (chifu
rong barét) (m).

h: Chiéu siu bifc tudng (m).

y : Dung trong 18p dat dudi chin
tudng (T/m>).

v’: Dung trong binh quén cta céc
16p dat t chidn twdng dén mait dat
(T/m3).

C¥: Lyc dinh tiéu chudn cda I6p
d4t duéi chan wdng (T/m?).

N
l

72/

N

—P
T

Hinh IX - 1: So d6 kiém tra sic chiu
cla dat nén dudi chan tuong trong dat

A, B, D: Céc thong s6 phu thudc géc ma sét trong ¢° cia 16p dit dudi

chén tudng, tra theo bing IX - 1.

Bing IX - 1 : Cdc théng s& A, B, C phu thugc ¢°

¢ A B D o° A B D

0 0 1,00 3,14 24 0,72 3,87 6,45
2 0,03 1,12 3,32 26 0,84 4,37 6,90
4 0,06 1,25 3,51 28 0,98 4,93 7,40
6 0,10 1,39 3,71 30 L15 5,59 7,95
8 0,14 1,55 3,93 32 1,34 6,35 8,55
10 0,18 1,73 4,17 34 1,55 7.21 9,21
12 0,23 1,94 4,42 36 1,81 825.| 998
14 0,29 2,17 4,69 38 2,11 9,44 10,80
16 0,36 2,43 5,00 40 2,46 10,84 11,73
18 0,43 0,72 5,31 42 2,87 12,50 12,77
20 0,51 3,06 5,66 4 |- 3,37 14,48 13,96
22 0,61 3,34 6,04 46 3,66 15,64 14,64
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Ghi chu:

Tudng trong d4t bing bé tong c6t thép gdbm céc barét ndi lién v6i nhau
qua c4c gioing chdng thim, cho nén c6 thé tinh cho m3i mét dai twdng hay tinh
cho mdi c4i barét cling dugc.

1X.3.2. Tinh todn tudng chin khéng neo
Trudng hgp ndy chi 4p dung cho nha c6 tang him khong siu hon 4m.
Sd db tinh dudc trinh bay trong hinh IX — 2 duéi day:

a) b) c)
o T T T Ty

Mmax

__________ ' §'
| 4

Hinh IX - 2: So dé tinh todn tudng tdng hdm khéng neo
a) Sa dé tuong; b) So db 4p Iiyc dat; c) Biéu d6 momen

Quan niém ring tudng bing bé tdng cSt thép 14 mot vat cing, nén dudi
tdc dung ciia 4p luc dat, thi né s& bi quay quanh mét d€m C, goi 1a diém ngam,
cdch ddy h8 dao mdt doan 13 Z, = 0,8h; (trong d6 h; 12 chiéu siu tudng dudi ddy
h8 dio). ,

G diy phdi x4c dinh hai s§ liéu quan trong, d6 13 d4 siu cin thiét cia
twdng vA mémen udn M, dé tinh c8t thép cho tudng. Trinh ty ti€n hanh nhu
sau:

a). Xdc dinh cdc hé s6 4p luc chi dong va 4p luc bi dong clia dat vao tudng:

- Hé s6 4p luc cht dong: ’

—+52(450 0 .
A, =tg2l4s°-2) gx-3)
- Hé s8 4p lyc bi dong: »
A, =tg2(45° + g) (IX - 4)
- Hiéu s cita hai hé s6 4p luc chi dong va 4p luc bi dong 1a:
A =2 — A
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b). X4c dinh 4p lyc gidi han cia d4t nén dudi chdn wdng:

qg =1 =hz)~h,A,] (X - 5)

¢). Ap Iyc chii dong cla d4't & sau tudng:
2

Q, =vh_22_7»_,. IX - 6)

Qz =YZc ' ?"a axX-1m
d). Luc ddy ngang 16n nh4't duéi chin twdng vao dit:

25 _ 2
Aax =7 ir =200, + ) -th, A (IX-8)
yhiA -2Q, (b, +3h,)~3Q, (2h, - Z.)

" Ghi chi: Trong cdc cdng thifc trén

y: Dung trong ciia da.

¢: G6c ma st trong cia dat.
e). Chidu sdu ngam ciia bifc tudng vao d4t cin thiét d€ cho twdng dugc &n dinh
khi dim bdo diéu kién: '

Qmax £ Qgh - (IX-9)

g). X4c dinh moémen u6n 16n nhit M, cla tudng. Momen 16n nhit M., téc
dung vao di€ém nim dudi ddy h& dao mét doan Zo:

Z, =hg;»—“[l+ ’1+%:| Ix - 10)

h 2] |
M_ =Q|2+2Z,+=2|-=27} IX-11
max Ql{ 2 0 h1 jl 6 0 ( )
Coi tong 12 mot k&t c&u cong-son, tit Mpa, tinh duge c8t thép chi cho
tudng theo phuong phap thong thudng clia k&t cdu bé téng cbt thép.
IX.3.3. Tinh todn tudng chin c6 mdt hang neo
S d4 tinh todn dugc thé hién trén hinh IX - 3 dudi dy: v
Sc db tinh ndy thudng 4p dung cho nha cao tAng c6 hai ting him (v6i h§

dao sidu khodng 8 d€n 10m).
Piéu kién cin bing 8n dinh cia twdng nhu sau:

Q,B—(hl +h2')-a]5mQ2[h, +-§-h2 —a] (IX - 12)

Trong d6:
Q: Ap lvc chii ddng ciia dat
Qa: Ap lyc bi ddng clia d4t
m: Hé s6 diéu kién 1dm viéc, m=0,7 + 1
Phdn lyc clia neo 1a:
N=Q-Q (IX-13)
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Piém tic dung cia mémen udn 16n nhit vio tudng 12 diém cdch mit d4t
mbt doan Z,.

Z, = 2N (IX - 14)

Hinh IX - 3: So dé tinh todn tudng c6 mdt hang neo
a) So dé tinh; b) Biu d6 mémen

3 day:
v: Dung trong cla dat
Xa: HE s6 4p luc chi dong
Gid tri cia momen udn 16n nhat vao tudng Mpay:

M_ =N(Z, -a)- 72“ z3 X - 15)

T My tinh duge cot thép chii do tudng chiu udn theo phuong phdp thong
thudng cla két cdu bé tong cdt thép.
IX.3.4. Tinh todn tudng chin cé nhiéu hang neo

Ap luc d4't 1én twdng cit dugc x4c dinh theo phuong phép ciia K.Tersaghi. .
Biéu d4 riit gon 4p lrc bén clia d4t 1én twdng c6 nhiéu gdi (do cdc thanh chéng
khi thi c6ng) hodc c6 nhiéu neo (tam thdi hay ldu dai) d6i v6i dat rdi va dit
dinh dugc thé hién & hinh IX - 4.
Tri s6 cyc dai 4p luc ngang cia da't tic dung 1&n tudng chin d6i v4i dat rdi:

Puax = 0,75 P, (IX - 16)
D6i v6i ddt dinh:
Poax=7aH-41 . IxX-17)

Trong d6:
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y4: Dung trong ty nhién cia dat.
17: Khéng luc cit cla dit dinh.
P,: Ap luc chd dong cla dat 1én tudng.

= v4 Ztg* (%—%) | (X - 18)

o] day:

Z: Khoang céch tir tiét dlen cia tudng dang xét dén dinh tudng.
¢: Géc ma sét trong cla dit.

Diing Ppax d€ x4c dinh cdc ndi lyc trong tudng chin.

b)

Hinh IX - 4; Biéu dé nit gon 4p luc
bén cla dat lén tuong chdn
¢6 nhiéu hang neo.

a) Dat roi
b) D4t dinh

,30»1
,15H ‘Lo,ssﬂﬁL

2

“_-]{0,75 Pal © Pt

C4c mdémen udn trong tudng va cdc phén luc § gdi (hodc neo) duge xac
dinh nhu trong nhitng ddm mot nhip c6 chi€u dai biing khoing cich giita cdc gbi
(hodc neo). Phin trén cing cla tudng dudc tinh nhu mot dim cong-son c6 chiéu
dai bing khoing cich tif dinh twdng dén hang gdi tua (hoic neo) thit nhat. G6i
[twa dudi ciing dit tai ddy hd mong.

Khi tinh todn cdc tudng cif c6 neo Wng suét trudc, thi phdi tinh cdc dng
sudt phu phdt sinh trong tudng va neo do vi€c cing neo.

Khi tinh todn cdc dng luc do cing trudc neo, dé& don gidn tinh todn, ngudi
ta xem tudng nhy ciing tuyét déi, ttc 12 khong xét dnh hudng cia d6 vong tuong
dé&n sy phin b cia phdn luc dit phat sinh khi cang neo, cdn dit sau twdng coi
12 nén dan héi Winkler v6i hé s6 nén thay d6i tuyén tinh theo chiéu siu.

So db luc tdc dung vao tudng khi c6 céc neo \ing suit trudc dudc trinh bay
trén hinh IX - 5.

Mémen Mz, va luc cit Q, trong tudng c do cing trudc neo dugc x4dc dinh theo
cong thitc kinh nghiém clia V.M.Zubkov:

M,, = ZS.,G [ J{ZQS [15—%}-31\45[1,33—%]} (IX - 19)

_ (zY 2] oM\ 2]l ax -
Qb_;nsn,e [L) {8QS[1,25 L] 12(LJ[1 L]} (IX - 20)
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Trong dé6:

Sn: Thanh phin nim ngang clia lyc cing neo & hang thi n trén mot mét

dai twdng (N/m)
Z: Khodng céch tir dinh tudng dén ti&t dién dang xét (m)
K: S8 lugng hang neo theo chidu cao tudng
n: SG lidu cda hang neo (n= 1,23 ...k)
L: Chiéu sdu twdng (khodng céch tir dinh twdng dén chén tudng) (m)

e={Z—an néu Z>a, }

0 n€u Z<a,
ap: Khodng c4ch ti¥ dinh twdng dén neo thi nhit (m)
1 néu Z>a,
n= {0 néu Z<a, }
K K
Qs=ZXS, ; Ms =X S,a,
n=1 - n=1
’\WZ 777777777 %77

Hinh IX - 5: So dd Iyc tdc dyng vado tudng cif
khi c6 cdc neo tng sudt trudc

Noi luc t8ng cong trong tudng va neo:

Mz=Mzo+M0
Qz =Mzo + Qo
Ro=S,+Rg

o) diy Mzp, Qzo va Ry tuong ting Ia mémen, luc cdt va dng luc trong neo
nhin dugc khi tinh todn binh thudng tudng twa 1&én gbi ké ma khong c6 neo dy

ing luc.
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Tu Mz, tinh ra thép chii va tit Qg tinh ra thép dai cho mdi mét dai tudng
trong dit bing bé tong cdt thép theo phudng phép thong thudng ciia két cdu bé
tdng c6t thép.

‘ V& cd ban ciu tao thép trong tudng, trong d4t ciing gidng nhy trong barét
(xem muc VIIL.5.4).

Chii y : C6 loai tudng trong dat thi cong bing cdch d§ bé tong ngay tai
chd, trén hién trudng va cdn c6 loai dic s{n trong cong xudng rdi Ip ghép tai
hién trudng. Loai tudng 14p ghép thudng khong siu biing tudng diic tai chd. Khi
tinh thép cho tudng 1dp ghép cin phdi chd ¥ viéc van chuyén va cdu lip cdc
barét nén cdt thép trong tudng 14p ghép c6 nhiéu hon trong tudng diic tai chd.

IX.4. THI CONG TUONG TRONG DAT

V& cd bén, thi cong tuwdng trong dit ciing gidng nhu thi cong coc barét
(xem muc VIIL6). Tudng trong dit 14 gbm cic barét dudc ndi vSi nhau theo
canh ngdn cla tiét dién; gilta cdc barét c6 gioing ch6ng thim.

Trinh tr thi cng wdng trong d4t bing phuong phip dd bé tong tai chd
dudc thuc hién nhu sau:

IX.4.1. Pao hé cho panen (barét) diu tién

Pao h§ cho panen diu tién phai thuc hién 3 budc:

- Budc 1: Ding gdu dao thich hgp dao mét phan hS dén chiéu siu thiét
ké&. Chu y, ddo dén dau, phai kip thdi cung cip dung dich Bentonite d€n d6 cho
day h& dao, dé giir cho thanh hé dao khdi bi sut 18 (xem phdn 1, hinh IX - 6).

- Bu6c 2: Do phan hd bén canh, cdch phidn hd d4u tién mot dii dat. Lam
nhv viy dé cung cip dung dich Bentonite vio hd s& khong 1am 1§ thanh hd cii
(xem phan 2, hinh IX - 6).

- Budc 3: Dao ndt phin ddt cdn lai (dao trong dung dich Bentonite) dé
hoan thinh mdt hd cho panen diu tién theo thiét k€ (xem phan 3, hinh IX - 6).

IX.4.2. Ha long c6t thép, diit gioiing chéng thAm va dé bé téng cho panen
(barét) ddu tién

Cic budc thuc hién nhu sau:

- Bu6c 4: Ha 16ng c6t thép vao hé dio sfn trong dung dich Bentonite. Sau
d6 dit giodng chong thim CWS (nhd ¢6 bd gé 1dp bang thép chuyén dung) vao
vi tri (xem phin 4, hinh'IX - 7).

Giodng chéng thim CWS va bd g4 lip chuyén dung ctia hing Bachy -
Soletanche trinh bay trén hinh IX - 7a. '

- BuSc 5: P8 bé t6ng theo phuong phip vita ding, thu hdi dung dich
Bentonite v€ tram xi 1y. Bé t6ng cla tuwong trong dit thudng cé médc 250% dén
300", 6ng dS bé tong phdi ludn ludn chim trong bé tong twoi mot doan khodng
3m d& tranh cho bé tong bi phin ting, bi r (xem phédn 5, hinh IX - 8).
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- Budc 6: hoan thinh d8 bé tdng cho todn b) panen (barét) thit nhit (xen
phin 6, hinh IX - 8).

Chil y: :

Phii d8 bé tong cao hon c6t thiét k& mot doan khdng it hon 0.50m d€ sai
nay dap di phin bé téng x4u 1a vira. |
IX.4.3. Pao hé cho panen (barét) ti€p theo va thio bj gd 14p gioding i

chéng thim

- Budc 7: Pao mot phin h6 siu dén cot thi€t k€ ddy panen (dao tron
dung dich Bentonite). Chd § dao cdc panen dau tién (sau khi bé t6ng cia péne
d6 da ninh k&t dugc > 8 gid) mot dai d&t (xem hinh IX - 9, phdn 7).

- Budc 8: Pao tiép dén sit panen s3 1 (xem phin 8 trén hinh IX - 9).

- Budc 9: G3 bd g4 14p gioing chdng thim bing gdu dao khdi canh paney
s& 1, nhung giodng ch6ng thim CWS vin ndm tai chd ti€p gidp giFa hai pane
(xem phin 9 trén hinh IX - 9).

IX.4.4. Ha 1dng c6t thép, dit gioing chéng thim va d6 bé téng cho
panen (barét) thu hai :

@
5 -

Hinh IX - 6: Bdo hd cho panel (barét) diu tién
1) Dao mgt phdn h6;  2) Dao phdn hd' bén canh
3) Pao phdn con lai d& hodn thign ho dao




- Budc 10: Ha 16ng c6t thép xudng hd dio chiva ddy dung dich Bentonite.

Dt bd gd 1dp ciing vdi gioang chdng thim CWS vao vi trf (xem phdn 10 trén

hinh IX - 10).
- Budc 11: B8 bé tong cho panen (barét) thi hai bing phuong phdp vita
ding, nhu panen 8 1 (xem phan 11 trén hinh IX - 10).

- Budc 12: Ti€p tuc dao hd cho panen thif ba & phia bén kia ciia panen s8

1 (xem phdn 12 trén hinh IX — 10). Thyc hién viéc ha 16ng c6t thép, dit bd gd
1{p cling véi giodng chdng thim va d8 bé tdng cho panen tht 3 gidng nhu d4
thuc hién cho cdc panen trudc.

Ti€p tuc theo quy trinh thi cong nhu vdy dé hoan thanh toan bd bic tudng
trong dit theo thiét k€.

Chi y: Phii dat cdc dng siéu Am dé kiém tra chat lugng bé tdng trong
titng panen gidng nhu trong coc barét (xem muc VIIL.7.).

Hinh IX - 7: B¢ g4 ldp va gioing CWS
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IX.5. KIEM TRA CHAT LUQUNG TUONG TRONG PAT

IX.5.1. Ki€m tra chi't lugng bé téng
* Diing phuong phap siéu 4m truyén qua giéng nhu ki€m tra coc barét (xem
muc 10 chuong I).
IX.5.2 Ki€m tra chdt Iugng chéng thim nudc qua tudng
Chd y&u ki€m tra thfm qua cdc gioing cdch nudc gilfa cic panen bing
cdch quan sdt thuc dia. N&u bi thim thi phdi c6 bién phdp xit 1y.
Thong thudng ding vita chéng thim chuyén dung (thi du vi¥a Sika).
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CHUONG X

THIET KE VA THI CONG NEO TRONG PAT

X.1. NHUNG KHAI NIEM CHUNG
X.1.1. Gidi thiéu vé “Neo phut”

Tu'dng chin
a)
Dan khoan
n //
7
7
l':':’
Miii khoan
y /l
—
b) Ban ty
. Lécaos Vanchancaosu Thén 8ng tao neo
Ong bom vita Thép $6
—T] Q= Q=0 Q=0
rﬁ —

= -

X
: OL_Q__I:
Ong din nutSc hoac kh L& &10 Cifa phun viial

c) d)
_ Biu neo
Vifa ximang ﬁ,.;:.}:;:ﬁ_'r‘
iﬁﬁh“ A
faog,, M{ “2 s Ong o neo
3y Y
ONR ’ o
‘t‘f :1’ e‘@ 7 ':'
s 4 Soi cdp

4'& s
“‘-m \»:ﬁiu &
3 ,“{

Hinh X — 1: Thiét bj thi céng neo bing cdng
nghé bom phut vida xi ming

a) M4y khoan tao 16 neo;  b) M6t doan 6ng tao neo va van chin

¢) Cdt ngang qua bdu neo; d) C4t coc neo
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Neo trong dat c6 nhiéu loai; nhung & ddy chi trinh bay vé loai “Neo
phut”. Ddy 12 loai neo trong d4' hién dai nh4t hién nay va thong dung nhdt khi
xdy dung ting him nha cao tang.

Biing loai mdy khoan chuyén dung ngudi ta khoan qua bifc tudng chin dé
tao 15 neo trong dat (xem hinh X - 1).

Sau d6 dua &ng tao neo vao 16 khoan dén chiéu dai thiét ké. Ong tao neo
bing kim loai hoic bing nhya chju 4p lyc c6 dudng kinh khodng 80 + 245mm.
Trén doan tao biu neo c6 duc cdc 16 ®10mm véi ghen cao su dé phut vita
xi mang. D& tao hidu qui phut vifa xi ming t6t, trong 8ng cdn c6 c4c van chin
bing cao su. Mot doan 8ng tao neo va van chin dugc trinh bay & phén b trén
hinh X - 1. .

Véi 4p suft dii 16n, bdu neo dugc hinh thinh xung quanh thanh neo bin
b6 cdp bing thép khong gi (xem phin c trén hinh X - 1).

Biu neo tao nén sifc ma st rit 16n gi¥a thanh neo v4i d4t xung quanh
neo. Do d6 tao cho neo mdt sitc chiu kh4 16n (c6 thé trén 100 tdn cho mbi ci
neo). Chi ti&t c4t doc cho doan biu neo dugc trinh bay trén phin d ciia hinh X —

1. :

Hién nay ngudi ta thudng dung cdc thanh neo bing cdc b6 cdp dugc kéo

cing trudc d€ tao nén cic neo Ung sudt trudc c6 hidu qua rit t6t.

X.1.2. Pham vi dp dung “Neo phut”

Hinh X - 2: Neo cho phdn ngdn cta khdch san Beaujon & Phdp

Neo phut thudng 4p dung dé:
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- Neo cdc tudng tdng him cho nha cao ting.
- Neo tudng thanh hd dao sdu cho cdc cdng trinh ngdm d6 thi nhu him
tau dién ngdm, him cdu chui, gara 6 t6 ngdm cong cOng v.v...

inh X'- 4: Vietcombank Tower Ha N§i Hinh X - 5: Neo tudng chdn Vietcombank

\
X.2. MOT SO PIEU CAN CHU Y VE KHAO SAT PIA CHAT
CONG TRINH

Nhitng tai liéu v& khio sét dja cha't cong trinh cin thiét cho viéc thi€t k€
va thi cdng neo trong d4t bao gdm:
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1. C4u tao dia tdng trong chiéu su va chiéu réng cdn thi€t cia pham
vi neo.

Can thi&t phdi xdc dinh dugc ting d4t 15t d€ cAu tao biu neo. TSt nhat 1a
tim dugc ting c4t trung hodc cdt thd d€ cdu tao biu neo trong d6. N&u khong
c6, thi cling phdi tim dugc tdng cdt pha hodc sét pha & trang thdi déo cing dé
cdu tao bau neo. Khdng dudc dit biu neo trong céc 16p da't y&u.

2. Thi nghiém d€ x4c dinh t4t ca cdc tinh chd't cd 1y ciia dit

Thanh phin hat %, dung trong thién nhién v,, dung trong kho vy, 4 &m
W%, ty trong y,, gi6i han déo Wy, gidi han chdy Wr, chi s6 déo W,, d6 sétI,, hé
s0 nén, lyc dinh C, g6¢ ma sit trong @, hé s6 thim K, v.v...

3. Thi nghiém tinh chit héa hoc cida dit va cla nuéc dudi dat

D& x4c dinh tinh chi't in mdn cla chiing d6i véi vat liéu 1am neo nhu c6t
(cdp) thép va xi ming.

Bic bigt chi § khi cong trinh xdy dung gin cdc td s& c6 chdt thii mang
tinh 4n mon cla héa chit.

X.3. THIET KE NEO PHUT
X.3.1. Nhitng nguyén tic chung
1. Bdu neo phai nim ngoai cung trugt

Bau neo

Hinh X - 6: Vj trf cia bdu neo dbi véi cung trugt

Khi thi€t k€ neo trong dat, ngudi ta gid thi€t ring trong trudng hgp bat Igi
nh4't 12 khi bifc twdng bi m4't 8n dinh 1am cho khdi di't sau tudng bi trugt theo
cung tron gid dinh nhv hinh v&. D€ cho neo c¢6 hiéu qua, thi bdu neo phdi nim
ngodi cung trgt (xem hinh X — 6). Trudng hop dit sau twdng c6 thé hinh thanh’
cung trugt khi nén d4t 13 di't y&€u hodc gdm nhiéu 16p khong ddng nhit.

2. Phdi ddm bdo sy cin biing 6n dinh ciia tudng chin

Khi dao hé siu, thi tudng chin s& bi ddy ra do 4p luc chii dong clia dit sau
tudng (bi€u db 4p luc (1)) va giy nén 4p luc bi dong & chan twdng (biu db 4p
e (2)).
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Tai diém ngam thi lyc ddy bing khong. Phdi dim bdo hai diéu kién sau:
a. Diém ngam b khong dugc tring véi ddy tudng K.
N&u hai diém d6 trding nhau thi ¢6 nguy cd chin tudng bi ddy ngang lam
cho twdng bi ma't 8n dinh.
b. Phii dim bdo cdn bing lyc diy do 4p lyc chd dong cla dit sau tudng
véi luc git do tudng duge ngam trong dt va luc kéo cda cdc thanh neo, tic la:
D= R+ @uiclaPy< R +P, X-1

K

Hinh X - 7: C4n bdng cia cdc lyc ngang tic dung vdo tudng chin

3. Phai dam bao cho tdng cdc lyc thing ditng nhé han phén lyc § ddy tudng,
tire 1a nhé hon sic chiu ciia dat § ddy tudng

v

Hinh X - 8: D&i vdi dat roi
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Khi d6 d6c cda thanh neo Idn, thi sé tao nén cic lyc thing ding tic dung
vio tudng cang 16n, do d6 c6 thé 1am cho tudng bi hin qué gidi han cho phép.
Vi vay phéi kiém tra d€ d¢dm bdo cho sifc chiu cda d4't 16n hon cdc lyc thing
ding tdc dung vio tudng.

a. Doi voi dat rdi (xem hinh X - 8)

V& da gidc luc: Trong d6 R 14 lyc kéo ciia thanh neo; P, 13 lyc ddy cla
dit vao sau lung tudng; P, 12 luc tva do tudng dudc ngdm vao dit; b 1a diém
ngam.

Phii ddm bio cho thinh phin Ivc thing ding khép kin ciia da gidc luc
nhd hon phdn lyc § ddy tudng (V).

b. B6i vdi dit dinh (xem hinh X - 9)

Vé da gidc lyc: Trong d6 R 12 luc kéo cia thanh neo; P, 13 4p luwc chi
dong; Pp 12 4p luc bi dong; C, 12 luc dinh & thin tudng; Cp 12 lyc dinh clia dit §
chén turdng.

Phii dim bio cho thinh phin lyc thing ding khép kin cla da gidc luc
nho6 hon phdn luc & chin twdng (LV).

LY
Pe

P4

Hinh X - 9: D6i vdi dt dinh

X.3.2. Ly thuy&t vé sifc chju ctia neo phut va 8n dinh cia tudng chin
Sitc chiu cia neo phut tao nén bdi lyc ma st giita biu neo va d4t xung
guanh. Khi neo lam viéc thi sic cing cla neo dugc ddm bio bing sy 8n dinh
cta kh&i dat sau tudng O, xem hinh X - 10.
Trén hinh vé thé hién: Khoi ddt M sau tudng do lyc kéo clia bdu neo tao
nén nim trong gidi hanbcef
Trong d6:
Pudng cong bc 1a dudng cong phd hoai
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Mit ding ce 12 mit phing neo gid tudng

b 12 diém ngam, c6 lyc cdt bing khong.

¢ 12 mot diém trén truc cia bdu neo, cich ddu bdu neo mot doan bing
. L . L

—is-,néuB‘S TS hoic bing B néuB > _Zi

(Trong d6 B 1a khodng cdch gifta cdc thanh neo theo chiéu ngang va Ls 1a
chiéu dii ciia bau neo).

R

t=0b=0"
Hinh X - 10: Xdc dinh suc chiu cda neo R bdng phuang phdp do gidi
Dudng cong phé hoai be 12 mot cung tron cit véch tai b véi mot géc bing

z —52?- (6 day @ 13 g6c ma sit trong ciia d4t va di qua di€ém C).

I

Cédc luc hién dién nhu sau:

- Trong lugng ciia khéi ddt M 1a W.

- Phdn Iwc —P, ciia vdch, bing va ngudc chiu v6i luc diy cla dit va
hoat tdi trén chiéu cao bf cia vdch wdng.

- Lirc ddy P,, trong d6 k& c4 hoat tdi trén mat phing neo gid tudng ce (P,
néi chung 13 ndm ngang).
- Hdp luc Fe cia c4c ngoai lyc (luc ngodi, 4p luc dong chdy).
- Phan luc neo R.
- Hop luc cia cdc phdn luc trén mit phing phé hoai be gém:
* Thanh phén do lyc dinh c 12 Q, = 2Cry sin8,, song song véi be va céch
tdm O ciia vdng trdn O’ mot doan d’ = roBy/sinby.

171




* Thanh phin Q; do ma sét, ti€p tuy&n vdi vong trdn O c6 ban kinh bing

rosind.

Cich x4c dinh phin Iyc neo R bing phudng phdp dé gidi:

Bt ddu xdc dinh dudng tic dung ciia tdng hdp luc S (cla céc luc W, P,,
P4, F. va Q). Réi tir giao di€ém m cia dudng tdic dung d6 véi truc cia thanh
neo, k& ti€p tuyén vdi vong trdn O c6 ban kinh bing rsind. D6 12 dudng tic
dung cda thanh phin Q clia c4c phidn lyc 1én bc. Chi cAn mang dudng tic dung
d6 sang biéu db d€ xdc dinh cic tri s6 Q; va phin luc cia neo R (xem da gidc
lyc trén hinh X - 10).

Sttc chiu clda neo thudng 14y bing 1,5R nfc 1a phdi ding mot phin luc
Ruax = 1,5R d& thi€t k€ sitfc chiu clia neo. Nhu vay 13 thi€t k€ vdi hé s& an todn
cda neo bing 1,5. Tuy nhién, khi cho neo 1am viéc, thi chi ¢in kéo neo véi sitc
chiu R cdn thiét 1a dd.
X.3.3. Tinh sitc chiu cia neo

B4u neo

Gu
’T'hanh neo

Hinh X - 11: So d6 c4u tao neo

Sitc chiu clda neo dudc tao nén bdi hai phin:

- Phin chd y€&u 12 Ivc ma sdt giita mit xung quanh ciia biu neo va dat.

- Phén phu 1a phén luc cda ddt vao guong neo.

C“: Luc dinh tiéu chuin ciia dat
(MPa)

v: Dung trong thién nhién cla dat
(KN/m?)

h: Khodng cdch t¥ dau biu neo
d€n mit dat (m)

F: Dién tich ti€t dién vanh khin
clia biu neo (m? chd ¢ phdi tri di tit

Thanh neo

dién thanh neo, xem hinh X — 12) s .
i ’ Hinh X - 12: Dién t t
Siwc chiu clia neo dugc xdc dinh theo Iénne/zh mét duong bd
cong thitc:
R = Km[(fsLs)u + (AC* + Byh)F] X-2)
Trong d6:
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K: Hé s& déng nhat cia dat (1ay K = 0,6)

m: Hé s6 diéu khién 1am viéc(m=1)

fs: Sttc ma st clia dat (MPa) 14y theo bdng (X - 1)

Ls: Chiéu dai cda biu neo (m)

u: Chu vi mit ngodi clia bau neo (m)

A, B: Cdc hé s6 khéng thit nguyén, phu thudc vao géc ma sdt trong cia
dat, 14y theo bing (X - 2).

Béng X — 1: Suc ma sdt cua da"tf‘

Chiéu siu Fs ciia dat cat, d6 chat trung binh, MPa
"u,n g b.] h Cét trung | Cat nhé .Cét byi '
cua ldp ,
(m) cat thé
P4t sét c6 a6 sét |,
0,2 0,3 0,4 05 | 06 | 07
3 0,048 0,035 0,025 0,020 | 0,008 | 0,004
5 0,056 0,040 0,029 0,024 | 0,010 | 0,006
7 0,060 0,043 0,032 0,025 | 0,011 | 0,007
10 0,065 0,046 0,034 0,026 0,012 0,008
15 0,072 0,051 0,038 0,028 | 0,014 | 0,010
20 0,079 0,056 0,041 0,030 | 0,016 | 0,012
25 0,086 0,061 0,044 0,032 | 0,018 -
Bang X~ 2: Cdc gid triAva B
o | 14| 16 | 18 | 20 | 22 | 24 | 26 | 28 { 30 | 32 | 34 | 36
71177 86|96 |11,1]135]|168 |21,2|269 |434 | 44,6 | 59,6
B |28 |33[|38 4555|701/ 92122165225/ 31,0] 444
Tinh bdn kinh bau neo:
- et -3

Trong d6:

V: Khéi lugng vita phut (m?)
e: Hé s6 rdng cia dat
Ls: Chi€u dai cia biu neo (m)
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Thi du tinh todn:

Tinh sitc chiu cia neo c6 ciu tao nhu hinh X - 13.

Cho biét: Pudng kinh 15 khoan @ = 0,015m; lugng vita phut 1a V = 1,2m’.
Datla cdt hat trung & trang th4i chit vita ¢ hé s6 rdng e = 0,8; gé¢c ma sdt trong
¢ = 34°, dung trong ty nhién y = 0,018MN/m" va lyc dinh C = 0,004MN/m’.

Ta c6 bén kinh biu neo:

r= 1+08)12 0,325m
0,8.3,14.8

=i S

Hinh X - 13: So d6 thf dy tinh sic chju cla neo

Tra bdng X — 1, Wng vai cdt trung chit vira § chidu siu 10m ta c6 sic ma
sdt ciia dat fs = 0,065MPa; ng véi géc ma sit trong ciia ddt ¢ = 34°, tra bing X
—2tacéciché s6 A=44,6va B=31,0.
Do d6 sic chiu tdi ciia neo la:
R = 0,6[(0,065 x 8)(2 x 3,14 x 0,325) + (44,6 x 0,004 + 31,0 x 0,018 x 8)(3,14 x
0,325%] = 1,6MN.
X.3.4 Xdc dinh chiéu dai bAu neo Lg

™

(Theo phuong phdp thyc
nghiém clia M. Bustamante)

Chiéu dai cia bau neo Lg xdc
dinh theo c6ng thic:

L= Tu )

n.Dg.q;

(X-4)

Trong d6:

T.:Luc kéo gidi han cia neo.

Ds: Pudng kinh cidia biu neo.

gs: Luc ma sit cia dit (xem -T
bidudd X - 1,X-2,X-3,X - 4). |

b el

Hinh X - 14

(]

».
£

) ¥
¥

i

(FLEFAERINTI R
ik
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Dudng kinh bdu neo Ds phu thudc vao dudng kinh 16 khoan Dy, tinh chit
ctia d4t, k§ thudt phun tao biu biing xi ming, dugc x4c dinh theo cong thitc:

DS =0. Dd (X - 5)

Hé s8 a dudc x4c dinh theo bing X - 3.

Gi4 tri Iwc ma sdt qs cia d4t phu thudc vao tinh chit clia dat nhw 49 chat
ciia dat thé hién bing dp lwc giéi han P, (xdc dinh bing thi nghiém
Pressiométre), sttc khing & diu miii qc (x4c dinh bing thi nghiém xuyén tinh
CPT) va chi s& N (trong thi nghi€ém xuyén tiéu chuin SPT). Nhitng quan hé d6
va gid tri cla sic ma sdt qs dudc tra theo bdng X — 4 va cdc biéu dé trén cédc
hinh X - 6, hinh X — 7, hinh X — 8, hinh X — 9 va hinh X -10.

Nhitng s6 liéu trén cdc biéu d8 dudc xiy dung trén thyc nghiém nén mic
do tin cdy khd cao. Tuy nhién diy l1a nhitng s6 liéu thyc nghiém do M.
Bustamante thyc hién & Phdp véi cc diéu kién 13 dudng kinh 16 khoan @ = 85
+245mm: chiu dai biu neo Ls = 3 + 18m (chii y&u la Ls = 8m) va biu neo dugc
chdn vdi dudi dit & d6 siu trén Sm. Cho nén nhitng gi4 tri gs 13 nhitng 8 ligu
tham khdo tt d6i v6i ching ta.

Mot didu cdn chi § nifa 1a: D& thi€t k& so bd (trudc khi thi nghiém), thi
nén diing lyc kéo lam viéc Ts bing hoic nhd hon mét nia luc kéo gidi han cia

neo T,, tic la: T SIZ"—.
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Ghi chu:

P;: Ap luc phun & du 15 khoan

P Ap lwc gi6i han ciia dat ( x4c dinh theo Pressiométre )

Vg: Thé tich vita 1y thuyét cho biu neo

IRS: Bom ép vita 1ap nhiéu 1in vdi 4p sudt cao <4 MPa

IGU: Bom ép vita mot 1dn véi 4p sudt thip ~ IMPa. C4 2 trudng hdp, 8
ming sét trong mdi mét dai clia 6ng phun phai cé tiY 2 d&€n 3 cdi d€ ddm bio

phun vita cho t6t.

Bang X - 4: Hudng ddn st dung cdc biéu dé xdc dinh qs.

Loai dit

Tén cua biéu db

K§ thuat phun vita

IRS khi P; > Py

IGU khi Pi < Py

Cubi séi

Cubi sdi 14n cét
C4t 14n cudi sdi
Cit thd

Cit trung

Cat nhd

Cat bui

III-3-5

SG-1

SG-2

Cit pha nhe
Sét va sét pha

III-3-5

AL -1

AL -2

P4 Marnes

P4 voi

D4 v6i bién chat
hoic mdnh vun

111-3-7

MC-1

MC- 2

b4 phong héa
ho3c manh vun

11-3-8

X.3.5. Mt s6 diéu cin chi § khi thiét k& neo

1. Phai dit bau neo vao 16p dat tot va ngodi vang trugt.

2. Chiéu dai tr do ciha neo L (xem hinh X - 14) phu thudc vao vi tri ciia

bau neo.

3. B4n kinh ctia bau neo xdc dinh theo cong thic (X - 3). Thong thudng
¢6 dudng kinh 15 khoan ® = 85 + 245mm va dudng kinh biu neo Dg = 150 +

650mm.

4. Chiéu dai biu neo Lg xdc dinh theo cong thirc (X - 4). Biu neo thudng
c6 chiéu dai Lg = 3 + 18m (ph6 bién 1a Lg = 8m).
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5. Géc déc clia neo (xem hinh X - 8) thong thudng A < 45° phu thudc vao
vi trf biu neo.

6. Cot thép cé cudng dd cao, khong bi tut trugt trong biu neo. C6 thé diing
c6t thép thudng hoic cdt thép c6 ing suit truéc. NEu méi trudng c6 tinh &n mdn
thi c6t thép phdi dugc ma kém.

7. Ding xi ming thong thudng PC30 hodc PC40. Néu mdi trudng c6 tinh
in mon thi ding ximing bén sulfat.
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X.4. THI CONG NEO PHUT

Hinh X - 15: S0 d6 c4u tao cua neo phyt

So d8 c#u tao chung clia neo phut th€ hién trén hinh X - 15.
Trinh ty thi céng va yéu cdu ky thuit cia neo phut nhu sau:

X.4.1. Khoan tao 18
St dung médy khoan chuyén ding d€ khoan tao 15. L3 khoan th6ng thudng
6 dudng kinh & = 85 + 245mm. Khoan d€n chiéu dai thi€t k&. N&u khoan gip
chuéng ngai vét thi phdi ph4 bd bing Iudi khoan phé chuyén dyung. N&u thanh
h6 dao bing d4t sut 18 thi phii ding Bentonite d€ giit thinh. N€u dung dich
- Bentonite vAn khong gi®t dugc thanh khdi 13, thi phdi ding 8ng véch tam bing
thép. Phii dim bio cho hd khoan tao 15 diing kich thuc hinh hoc theo thi&t k&
va thudn tién cho viéc diit 6ng ghen va c8t thép (b6 cdp thép) vao hd khoan.
' Chi y: Khi thi€t k€ vA thi c6ng phdi trdnh khoan tao 16 neo vdo méng
(nht 12 coc méng) clia cdc cong trinh 14n cin (n€u c6) va cdc hé thong cong
trinh ngdm khic.
L3 khoan phidi thing (khéng bi cong queo) va c6 46 nghléng ddng véi
thi&t ké&. Sai s§ cho phép vé 43 nghiéng 1a + 2,5°.
Thi&t bj khoan xem & phin a trén phdn X — 1.

X.4.2. Phun phut vita tao bdu neo

Sau khi ki€m tra 16 khoan dat yéu ciu ky thuat, thi€t bi phun vita chuyén
dung dugdc dit vao 16 khoan.
: Vita phun dugc ch€ tao bling xi ming Porland thdng thudng PC30 hoic
PC40, hoa trdn v4i nudc sach véi ty 1& nudc trén xi miang bing 1,7 dén 2,4. Vita
Xi ming c6 th€ tron thém phu gia khi c4n.
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Né&u lugng vira tidu thu qué 16n (lugng vita thyc t& gap hon hai 1an lugng
vita tinh todn) thi nén diing vifa xi ming cit.

Né&u mdi trudng quanh neo c6 tinh in mon manh, thi dung xi ming bén
sulfat.

Ap Iyc phun c6 thé 4p dung nhu sau:

- Bom ép vita lip lai nhidu 14n vé6i 4p sudt khodng 4 MPa, d3i v6i méi
trudng dia chdt 12 d4 nit né hodc dit loai sét.

" - Bdm ép vita mOt 14n v6i 4p sudt khodng 1 MPa ddi vdi méi trudng dia
chat 1 dat rdi (c4t).

Kh&i lugng vira phun c6 thé ding tir 1,1 d&n 6 1in lugng vira tinh todn 1y
thuyét, tdy thudc vio phuong phdp phun ép vita va diéu kién dia chit (xem
bing X - 3).

Viéc phun vita tao biu neo dugc coi 12 hoan thanh khi lugng vita phin héi
bing lugng vira phun vao, tic 12 biu neo di no vita, khong ti€p nhin thém nita.

X.4.3. Lip dit thanh neo

Béng X - 5: Cdc kich thudc tiéu chuén va d§ bén dic trung
cta thép 1am thanh neo ung sudt trudc.

Loai thép ) Dudng kinh D6 bén dic trung | Dién tich tigt
danh djnh (mm) quy dinh (KN) dién (mm?)
Thép khGng hgp kim:
- Loai déy 7,0 60,4 38,5
- Logi cdp 7 sgi 12,9 186 100
i 15,2 232 139
15,7 265 150
- Logi cap xodn 7 ddy 12,7 209 112
15,2 300 165
18,0 380 223
Thép thanh hgp kim thap: |.
- C4p 1030/815 26,5 568 552
32 : 830 804
36 1048 1018
, 40 1300 1257
- C4p 1230/1080 25 600 491
32 990 804
36 1252 1018
Thép khdng ri:
- Loai day 7 443 38,5
- Loai thanh 25 600 ' 491
32 990 804
40 1300 1257
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Thanh neo thudng 1am bing thép trdn c6 gai cudng dd cao hoic bing cic
b6 cdp ch€ tao sin.

‘ Thép lam thanh neo thudng c6 céc loai sau:
a. Thép khéng hop kim:

- Loai didy don @ = 7mm.

- Loai cdp 7 sgi, c6 dudng kinh b6 cdpd = 12,9 + 15,7mm.

- Loai cdp xodn 7 sdi, c6 dudng kinh b6 cdp d = 12,7 + 18mm.

b. Thép thanh hgp kim thép, ¢é dudng kinh ® = 25 = 40mm.
c. Thép khéng ri:

- Loai diy don ©® = 7Tmm.

- Loai thanh ¢6 @ =25 + 40mm.

Thanh neo c6 thé 1am bing thép thudng hodc thép wng suit trude. Khi
thi€t k&€ va diing trong thi cong loai thép ing suit tru6c cé th& tham khio vé
kich ¢@ tiéu chudn va do bén cia thép ghi trong bing X - 5.

Quy dinh vé ty 1& ti€t dién ddy neo trong 15 khoan nhu sau:

Dién tich tiét dién ngang cla diy neo thép khong vugt qua 15% dién tich
16 khoan déi v6i cic ddy gébm nhiéu loai song song va 20% dién tich 15 khoan
d6i v8i diy neo don.

Thanh neo dugc dit vao 6ng ghen trong 15 khoan.

N&u thanh ning qud 200 KG, thi phdi ding thi€t bi ning cd khi. Thanh
neo phéi dat vao 8ng ghen khi vita xi ming trong 6ng cdn dang & thé 16ng, chua
sd ninh. Sau d6 phun ép vita ti€p vao dng ghen dé cho thanh neo bing thép
(ho#c b6 cdp) dugc lién k&t chit ché véi biu neo khi vita xi ming déng citng.

- X.4.4. DPit neo vao ch& d6 1am viéc ,
- Sau khi biu neo dugc tao nén bdi vita xi ming dd déng cing (cudng do da
dat trén 30N/mm2) thi mdi dugc dit neo vao ch€ d6 1am viéc.

Céc diy neo dugc khéa bing cdc chét niém (khi diy neo gém nhiéu sdi,
xem hinh X~ 16a), hoic khéa bing cdc bu 16ng khéa (khi c¢6 thanh neo ddn xem
hinh X - 16b).

Sai s6 cho phép vé truc ddy neo, khi khéa biing chét ném cho diy neo
g6m nhiéu sdi 1 £ 5° va khéa biing bu 16ng neo cho diy neo don 12 + 2,5° (xem
hinh X - 16).

C6 hai cdch st dung neo:

a) Neo tam thdi, 1a neo chi ding trong mét thdi gian ngidn (dudi 18 thing)
thudng ding khi thi cdng ting him cho nha cao tdng. Sau khi 1am xong ting
him thi gidi phéng neo.

b) Neo vinh cifu, 13 neo c6 thdi gian st dung ldu dai (trén 18 th4ng)
thudng ding khi neo cdc tudng chin trong cdc cong trinh- giat) thong.

Chu y: Trong cuén chi din ky thudt ndy chi néi den neo'tam thoi.

Quy dinh vé lyc kéo ctia neo nhu sau: :
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- D6i véi thanh neo ¥ng sudt trude thi chi duge thyc hién lyc kéo sif dung
Ts < 0,75Tp (trong d6 Tp 12 luc kéo cla thép J gidi han déo).
- Luc kéo thit d€ dua neo vao sit dung la:
T, = 1,15Ts (trong d6 Ts 14 lyc kéo s dung).
Viéc xdc dinh lyc kéo si dung Ts thyc t& cAn phdi cin cf vao két qud
thi nghiém neo.

Ch&tném khéa ddu day neo

a) Khéa cdc ddy neo

Bu 18ng khéa ddu neo

b) Khéa thanh neo don

. Hinh X - 16: Khda d4u neo va sai s6 cho phép
X.4.5. Thi nghiém neo -
1. Thié't bj thi nghiém

Péng hd lye

Hinh X - 17: So d6 thf nghiém neo .
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2. Thi nghiém dé&n ph4 hoai

a. Muc dich thf nghiém: X4c dinh sic chiu t6i da ciia neo.

b. S6 ltgng thi nghiém: 3 c4i.

Luc thit Temax < 0,75Tp (trong 46 Tp 12 Iyc kéo gidi han & trang thdi déo
cia thép). Nhu viy, ti€t dién c8t thép phdi chon di-18n 4€ cho 1,5 Temax < Tp,
khi d6 neo bi phd hoai khong phdi do c6t thép bj dift, ma do bdu neo bj phd
hoai, tifc 12 ma sét giita bdu neo va d4't xung quanh bj ph4 hoai.

Gia tdi t¥ng cp, mbi cAp bing 10% Temax, cho d€n khi neo bi phd hoai.
Thdi gian thi nghiém kéo dai khodng 60 phit. Lyc kéo 16n nh4t hic neo bi ph4
hoai tc 13 sitc-chiju 181 da clia neo Ry hay 12 Iuc kéo t8i han T, cia ci neo.
R, T

2 2

Chii y: Khong ding neo da bi thi nghiém phd hoal cho c6ng trinh.
3. Thi nghi¢m ki€m tra

a. Myc dich: Kiém tra s&c chiu tdi cia neo d& chju dugc luc kéo st
dung Ts.

b. S6 lugng thi nghiém:

T d6, quy dinh lyc kéo st dung la T =

T6ng s0 lugng neo SO lugng neo cdn thi nghigm
n N
T6i 200 cdi 2 cdi
201 + 500 céi 3 céi
501 = 1000 cé4i 4 céi
1001 + 2000 c4i 5 céi
2001 + 4000 céi , 6 cai

c. Lvcthi T, =1,15 Ts.

d. C4c cdp gia tdi 12 10% T, thuc hién trong 60 phit. C4c cip 43 tdi 1a
10%, thyc hién trong 60 phiit.

e. Chét lugng neo: Vi lyc thit T, = 1,15 Ts, 40 gidn hay chuyén vi cia
neo Ae = 10™Ly (trong @6 L, 12 chiéu dai ty do cda thanh neo).

Ghi chu:

- Tri c4c neo thi nghiém, t4t cd cdc neo trudc khi dwa vio si¥ dung déu
phdi kéo thi véi lvc kéo sit dung Ts.

- Trong thitc t&, viéc thi cong ding quy trinh va dim bdo ch4t Iugng ciia
- ti¥ng cdng doan, thl bao gi¥ ciing dim bio dugc didu kién ae < 10*L,. N&u
khéng ddm bdo dugc diéu kién d6, ching t3 neo khéng ddm bio chi't lugng, thi
tv vin thi€t k€ phdi xir 1y.
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- Nhitng neo thyc hién thi nghiém kiém tra dat yéu cdu, dugc ddng vao )
cOng trinh. ‘

- Nhitng neo tam thdi dugc ding d€ neo tudng tAing him nha cao ting
trong thdi gian thi cong, khi x4y dung xong tdng him thi cdn phdi gidi phng
neo bing cdch thdo bu 16ng khéa ddu neo hoic chdt ném khéa ddu neo. T4y
sach ddu neo, trit xi ming c4t méc cao, rbi hoan thi¢n bé mit tudng ting him.
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Tai li¢u k§ thut thdng nhdt DTU cla Phép.
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Cong nghé thi cong cong trinh ngdm biing phuong phdp tudng trong dt.
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Nha Xuit Bdn Xdy Dyng, nim 1981.
GS. Bii Danh Luu.
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Nha Xuit Bidn Giao Thong Vin Tii, nim 1999.

TCXD - 205:1998.
Moéng coc - Tiéu chudn thiét k€.

CONCEPTION ET CALCUL DES STRUCTURES DE BATIMENT
Tom 2
HENRY THONIER
Ecole Nationale des Ponts et Chausseés, Paris, 1993,

NORMALISATION FRANCAISE: P11 - 212, DTU - 13 - 2.
Fondation profondes pour le bitiment, Paris, 1992.

SETRA — CTOA - Utilisation des pieux exécutés suivant le Procédé starsol
dans les fondations d’ouvrages d’art., 1995.

SETRA, LCPC. Les pieux forés. Recucil de régles de I’art, Paris, 1978.

Recommandations T.A.95: Tirants d’ancrage (Comité Frangais de la
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13. Tiéu chuin Anh: BS - 8081: 1989 — Neo trong dat.
Bin dich - Nha Xuit Bin X4y Dung - 2001.

14. PGS. Nguyé&n B4 K&: Thi cong coc khoan nhdi.
Nha Xust Bin Xay Dung — 1997.
15. TS. Nguyén Hitu P4u — Cong nghé mdi ddnh gid chit lugng coc.
Nha Xuit Bdn X4y Dung — 2000.
16. Mot s8 tai lidu v& coc barét, tudng trong dit va neo trong dit do tip doan
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GS.TSKH. NGUYEN VAN QUANG

-

NEN MONG NHA CAO TANG

(Xudt bdn ldn thit 3)
_ Chiju trach nhiém xudt bdn : GS.TS. TO PANG HAI
Bién tip : TRINH QUANG TRUNG
HUYNH TRUNG HIEU
Stta bai : NGUYEN VAN QUANG
HO LE VIET DUNG
HUYNH TRUNG HIEU
Bia : ~  NGUYEN-QUANG

NHA XUAT BAN KHOA HQC VA K¥ THUAT
70 Tran Hung Pao, Ha Nbi
 CHINHANH NHA XUAT BAN KHOA HOC VA KY THUAT
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Gidy phép xuit bdn s& 476 — 2007/CXB/ 95 —18/KHKT
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