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Cac giai phap thiét ké va thi cong ting ham
nha cao tang

L. Dit van dé

Trong thiét ké nha cao tang hién nay & Ha Noi, hau hét déu c6 ting ham dé giai quyét vin
dé dd xe va cdc hé thong k¥ thut cta toan nha. Phd bién 1a cdc cong trinh cao tir 10 dén
30 tang duoc thiét ké tir mot dén hai téng him dé dp umg yéu cau sir dung cua chi dau tu
trong hoan canh cong trinh bi khong ché chiéu cao va khudn vién dat ¢6 han... Viéc xay
dung ting ham trong nha cao tang di to ra c6 hidu qua tt v& mat cong nang st dung va
phit hop véi cha trwong quy hoach cia thanh phé. Tuy nhién, dén nay van chua c6 bdo
céo tong két vé tinh hinh kinh té - k§ thuat cho cdc cong trinh trén dia ban thanh phd, cho
di cdc cong trinh cao tang két hop tang him di tr nén rat phd bién.

Bai nay d¢ cap dén cic giai phdp thiét ké, thi cong hién nay cho dang cong trinh nay va
vu nhuoc diém cta tung giai phap. Dong thoi so sanh céc chi tiéu kinh té - k§ thuat giira
céc giai phap thiét ké - thi cong dung tuong cur thép, tuong vay barrette va cac giai phap
thi cong khdc dé qua d6 rit ra nhirng tong két ban dau cho cong tac thiét ké, thi cong tang
him trong nha cao tang nham dap mg dugc cong ning sir dung va gid thanh hop 1y trén
dia ban Ha Noi.

II. Tong quan viéc thiét ké nha cao tang c6 tAng him & Ha Noi

Hién nay cong trinh nha cao tang thuong cé tir mot dén hai tang ham, trong d6 nha mot
tang ham la chu yéu. Bang 1. Thong ké mdt so cong trinh ¢ hai tang ham trén dia ban
thanh pho.

Bang 1
TT | Tén cOng trinh Thiét ké Don vi Dic diém thi cong ting him
thi cOng
1 | Van phong va chung | CDCC Bachy - Tuong barrette
cu 27 Ling Ha Soletanche ~ Pao ho, chéng bing dan thép
Cty XD s6 1 HN
2 | Tru sé kho bac NN 32 | CDCC Delta - Tuong barrette
Cat Linh T
- Top — down
3 |Toa nha 70-72 Ba | CDCC Delta - Tuong barrette
Tricu - Top — down
4 | VP va Chung cu 47 | VNCC bong Duong - Tuong barrette
Huynh Thuc Khang - Top — down
5 | Toa nha Vincom 191 | VNCC Delta - Tuong barrette
Ba Triéu
- Top — down
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6 | Chung cu cao tang 25 | VNCC Cty XD s6 1 HN | - Tudng barrette
Léng ha - Top — down
7 | TT Vién théng VNPT | CDC Bachy - Tudng barrette
57 Huynh Thic Khang Soletanche - Khong chéng
8 | Toa nha thap d6i HH4 | CDC TCty XD Song | - Tuong barrette
My Dinh ba - Do h, chéng bing dan thép
9 | Tru so van phong 59 | Cty KT& | Cty XD sd 1, |- Tudng barrette
Quang Trung )Iéll?é Hoi | HN - Top — down
10 | Ocean Park s6 1 Pao | Tr. PH KT | Cty XD sb 1, | - Tuong bé tong thuong
Duy Anh HN HN - Coc xi ming dat
11 | Khach san Sun Way - Tuong barrette
19 Pham Dinh H6 - Neo trong dét
12 | Toa nha thap Viet- Indochine Group | - Tuong barrette
combank - Neo trong dt
13 | Pacific Place* 83 Ly | Archrtype, | Cty XD Song | - Tuong barrette
Thuong Kiét Phap ba?2 - Top — down

* Riéng cong trinh Pacific Place c6 05 tang ham.
Thong ké:

a.Loai tuong:

- Twong barrette: 92%

- Tuong bé tong thuong: 8%

b. Phuong phdp thi cong ham:

- Chong bang thép hinh: 15%;

- Top - down: 54%;

- Neo trong dat: 15%;

- Coc xi mang ddt: 8%;

- Khéng chong: 8%.

III. Céc giai phap thi cong chii yéu twong him

Khi thi cong tang him cho céc cong trinh nha cao tang, mot van dé phuc tap dat ra la gidi
phdp thi cong hb dao sdu trong khu dat chat hep lién quan den cdc yeu t6 k¥ thuat va moi
truong. Thi cong hd dao siu lam thay d6i trang thai tmg suét, blen dang trong dat nén
xung quanh khu vuc hd dao va cé thé 1am thay doi muc nuéc ngdm din dén nén dat bi
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dich chuyén va c6 thé lin gdy hu hong cong trinh 1an can néu khong c6 giai phép thich
hop.

Céc giai phap chong d& thanh hé dao thuong dugc dp dung la: tuong cir thép, tuong cur
coc xi mang dat, tuong cu barrette. Yéu cau chung cua tuong cu la phai dam bao vé
cuong do cing nhu d6 6n dinh dudi tic dung cua dp luc dat va céc loai tai trong do dugce
cdm sdu vao dat, neo trong dat hodc dugc chdng dd tir trong 1ong hé dao theo nhiéu cip
khéc nhau.

Dudi ddy tom tit cdc giai phdp thiét ké, thi cong chii yéu phuc vu viéc chdng giit 6n dinh
thanh ho dao sau:

1. Twong vdy barrette

La tudng bétdng do tai chd, thuong day 600-800mm dé chin giit 6n dinh hé méng sau
trong qud trinh thi cong. Tuong c6 thé dugc 1am tir cic doan coc barette, tiét dién chir
nhat, chidu rong thay doi tir 2.6 m dén 5.0m. Céc doan tudng barrette duogc lién két chdng
thim bang godng cao su, thép va lam viée déng thoi théng qua dam dinh tuong va dam
bo dat dp sdt tuong phia bén trong tang ham. Trong truong hop 02 tang him, tudng
barrette thuong duoc thiét ké c6 chidu sau 16-20m tuy thudc vao dia chat cong trinh va
phuong phdp thi cong. Khi tuong barrette chiu tai trong dimg 16n thi tuong dugc thiét ké
dai hon, c6 thé dai trén 40m (Toa nha 59 Quang Trung) dé chiu tai trong nhu coc khoan
nhdi.

Tudng barrette duoc giit On dinh trong qua trinh thi cong bang céc giai phdp sau:

1.1. Giir 6n dinh bang Hé dan thép hinh

S6 luong tang thanh chng c6 thé 1a 1 tang chdng, 2 tang chdng hodc nhiéu hon tuy theo
chiéu sau ho dao, dang hinh hoc ctia ho dao va dicu ki¢n dia chat, thuy van trong pham vi
chiu sau tuong vay.

a. Uu diém: trong luong nho, lap dung va thdo d& thudn tién, c6 thé sir dung nh1eu lan.

Cin ¢t vao tién do dao dét c6 thé vira dao, vira chong, ¢6 thé 1am cho tang chat néu c6 hé
thdng kich, ting do rat c6 lgi cho viéc han ché chuyén dich ngang cia tudng.

b. Nhuge diém: do cung tong thé nho, mit nbi ghép nhidu. Néu c4u tao mit ndi khong
hop 1y va thi cong khong thoa déng va khong phu hop véi yéu cau cuia thiét ké, d& gdy ra
chuyén dich ngang va mat 6n dinh ctia hd dao do mit ndi bi bién dang.

1.2. Gii¥ én dinh bang phwong phdp neo trong dit

Thanh neo trong dit da dugc Gmg dung twong ddi phd bién va déu 1a thanh neo dy tmg
lyc. Tai Ha Noi, cong trinh Toa nha Thap Vietcombank va Khach san Sun Way da duoc
thi cong theo cong nghé nay. Neo trong dat c6 nhiéu loai, tuy nhién ding phd bién trong
xdy dyng ting him nha cao tang 1a Neo phut.

Uu diém: Thi cong hd dao gon gang, c6 thé dp dung cho thi cong nhirng hd dao rat siu.

Nhuwge diém: S6 luong don vi thi cong xdy ldp trong nudce c6 thiét bi nay con it. Néu nén
dat y€u sau thi cling khé 4p dung.

1.3. Gii¥ én dinh bang phwong phdp thi cong Top - down
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Phuong phdp thi cong nay thuong duge dung pho bién hién nay. Pé chong do san tang
ham trong qud trinh thi cong, nguoi ta thudng su dyng cot chdng tam bang thép hinh (1
dtic, 1t hop hodc t6 hop 4L...). Trinh ty phuong phdp thi cong nay cé thé thay ddi cho
phit hop véi ddc diém cong trinh, trinh d6 thi cong, mdy méc hién dai c6.

Uu diém:

- Chéng duoc vdch dit v6i dd 6n dinh va an toan cao nht.

- Rét kinh té;

- Tién d6 thi cong nhanh.

Nhuwge diém:

- Két cAu cot tang ham phtc tap;

- Lién két giita ddm san va cot tudong kho thi cong;

- Cong tic thi cong dét trong khong gian ting ham c6 chiéu cao nho khé thuc hién co
gidi.

- Néu 16 mé nho thi phai quan tam dén hé théng chiéu sdng va thong gié.
2. Twong bao bé tong day 300-400mm

2.1 Gii¥ 6n dinh bang twong cir thép

Tuong ctr thép cho dén nay dugc s dung rong rai lam tudng chin tam trong thi cong
tang him nha cao tang N6 ¢6 thé duoc ép bang phuong phdp bia rung gdm mdt can truc
banh xich va co céu rung ép hodc mdy ép ém thuy Iyc ding chinh van cir da ép lam dbi
trong. Phuong phap nay rat thich hop khi thi cong trong thanh phd va trong dét dinh.

Uu diém:

- Vién ctr thép d& chuyén chd, d& dang ha va nhd bang cdc thiét bi thi cong sin c6 nhu
mdy ép thuy luc, may ép rung.

- Khi sir dung mdy ép thuy luc khong gy tiéng dong va rung dong 16n nén it anh hudng
dén cac cong trinh 1an can.

- Sau khi thi cong, van cir rat it khi bi hu hong nén c6 thé st dung nhiéu lan.

- Tudng ctr duoc ha xudng ding yéu cau k¥ thuat c¢6 kha nang cach nudc tt.

- D& dang lap dat cic cot chdng d& trong 1ong hd dao hodc thi cong neo trong dét.
Nhuwrge diém:

- Do diéu kién han ché vé chuyén chd va gid thanh nén van cu thép thong thuong chi st
dung c6 hi€u qua khi ho dao cé chiéu sau < 7m.

- Nudc ngdm, nudc mit d& dang chay vao hd dao qua khe tiép gidp hai tAm cir tai cc géc
ho dao la nguyén nhan gay lin sut dat lan can ho dao va gay khé khan cho qua trinh thi
cong tang ham.

- Qué trinh ha cir giy nhitng 4nh hudng nhit dinh dén dat nén va cong trinh lan can.
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-Riit clr trong diéu kién nén dit dinh thuong kéo theo mot luong dat dang ké ra ngoai
theo bung ctr, vi vay c6 thé gdy chuyén dich nén dat 1an cin ho dao.

- Vin cir thép 1a loai tudng mém, khi chiu lyc ciia dat nén thudng bién dang vong va Ia
mot trong nhitng nguyén nhan co ban nhat gay nén su cd ho dao.

2.2. Giir on dinh bang coc Xi mang dit

Coc xi ming dat hay coc voi dit 1a phuong phdp ding mdy tao coc dé tron cudng buc xi
mang, voi v6i dat yéu. O dudi sdu, loi dung phan (mg hod hoc - vat 1y xay ra giira xi
mung (voi) voi dét, 1am cho dat mém doéng ran lai thanh mot thé coc c6 tinh téng thé, tinh
6n dinh va c6 cudong do nhat dinh. Tai cong trinh Ocean Park (s 1 - Pao Duy Anh - Ha
Noi) da dung tuong cur bang coc xi ming dat sét. Pia hinh khu dat trudc khi xdy dung
tuong d01 bang phang, phan 16n khoang luu khong c6 chiéu rong trén Sm. Chiéu sau hd
méng can dao: phan giita sdu 7.8m; phan 16n siu 6.5m.

Bdng 2

Do sau hd dao (m) Giai phép

H<6m - Tuong cur thép (khong hodc 1 tﬁng chéng, neo)

- Coc xi ming dat (khong hoic 1 ting chdng, neo)

6m< H <10m - Tuong cir thép (1-2 tang chdng, neo)
- Coc xi mang dét (1-2 tang chdng, neo)

- Tuong vay barrette (1-2 tang chong, neo) tuy theo dleu kién
nén dit, nudc ngam va chiéu dai tuong ngap sau vao nén dit.

H > 10m - Tudng vy barrette ( > 02 tang chdng, neo)

- Tudng ctr thép ( > 2 tdng chdng, neo) néu diéu kién dia chit
va hinh hoc ho dao thuan loi.

IV. Thiét ké 6n dinh két ciu chiin giit hé méng

1. Cdc yéu cau dit ra trong thiét ké

a. An toan tin cay

b. Tinh hop 1y vé kinh té.

c¢. Thuan loi va bao dam thoi gian tho cdng.

2. Thiét ké én dinh twomg chin

Luwa chon va bd tri két chu chin gifr hé mong;

C6 thé so bd lya chon két ciu chin gitlr theo do sau hd dao (H) nhu sau:
2.1. Két cdu chdn giir hé méng khong hodc mot tang chong, neo.

Tham khéo tai liéu: Cam nang danh cho k¥ su dia k¥ thuat - Tran Van Viét; Thiét ké
moéng sau - Nguyen B4 Ke€.

2.2. Thiét ké teong chdn nhiéu hang neo, chong.
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GOm thiét ké tuong chan va thiét ké hé neo chdng. Ca hai cong viéc nay déu dya trén két
qua tinh todn ndi luc va chuyén vi trong tuong chan.

Cic phuong phdp tinh todn tudng chin:

- Phuong phép 1: Dung so o6 phan b6 4p Iyc don gian cua Tarzaghi va Peck, 1967 va
tinh to4n tudong chin nhu mot dim lién tuc twa 1én cic gdi 1a thanh chdng hoic neo.

- Phuong phap 2: Dung churong trinh phan mém nén méng chuyén dung PLAXIS 2D (Ha
Lan) hoac GEOSLOPE (Canada).

Thuyc té cho thay chi ¢6 dung chuong trinh phan mém dia ky thuat chuyén dung méi c6
thé giai quyét 6n thoa bai todn tudng chin nhiéu ting neo chdng.

Chwong trinh PLAXIS 2D cho phép mé ta két cau chin giit bang cac thong s6 hinh hoc

(chiéu dai, tiét dién, mémen quan tinh), loai vat liu (trong luong ri€ng); tiét dién, cuong
do, khoang cach céc thanh neo chéng; cic thong sb co ban cua nén dat (y, ¢, ¢, k, E), cdc
ché d0 nén dat thodt nude hay khong, céc loai tai trong trén mat d4t. Cdc md hinh tinh
todn cua chuong trinh (dan hoi tuyén tinh, dan hoi déo tuyét doi, dat mém, dat yéu). Pac
biét, chuong trinh dua ra két qua mdé phong & céc giai doan thi cong khiac nhau cta ho
dao. Céc két qua néu dugc hiéu chinh theo kinh nghiém xay dung, cdc so li€u quan trac
tai dia phuong thi s€ cho két qua kha quan.

3. Tinh toan thiét ké co' cAu giir 6n dinh twong chin

3.1. Phwong phdp tinh todn én dinh hé dan chéng bing thép hinh

Mb hinh hé dan chéng bing chuong trinh tinh todn két cau khong gian (chuong trinh
SAP, Etabs, Staad...) tinh todn sy 6n dinh va kha nang chiu lyc cuda tiét dién thanh chong
va cot chong dudi tic dong cua tdi trong ngang; ap luc gy ra do dat nudc va hoat tai
dang.

3.2 Phwong phdp tinh todn neo phut

(Tham khéo Tiéu chuan Anh BS 8081: 1989) V& co ban, viéc thiét ké h¢ thanh neo trong
dat bao gom céc cong viéc sau:

- X4c dinh stc khing cit cua dit tai khu vuc bau neo.
- Thiét ké s6 tang thanh neo, khoang cdch thanh neo, géc nghiéng.
- Tinh todn 6n dinh tong thé thanh neo.

3.3. Tinh todn kiém tra on dinh két cdu twong vdy - san ham bang phwong phdp thi
cong Top - down

Kiém tra 6n dinh va kha ning chiu luc ciia san him diing dé giit 6n dinh x0 ngang cua
twong ham bang chuong trinh tinh todn két cau khong gian (Sap, Etabs, Staad...).

V. So sanh chi tiéu kinh tte ky thuat cho giai phap twong cir thép va twong barrette
trong thi cong nha cao ting c¢é 2 ting him

Dudi day, chiing tdi so sanh céc chi tiéu kinh té k¥ thudt tai mot cong trinh c6 02 tang
ham ma ¢ dé 02 giai phdp khac nhau 1a kha thi vé mat k¥ thuat.
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Giai phap 1: Thiét ké, thi cong, giit 6n dinh h dao bang tuong viy barrette, day 600mm,
siu 16m;

Giai phép 2: Thiét ké tudong bao bé tong day 400mm, sdu 7,3m, giit 6n dinh bing cir thép
dai 12m..

Bing 3. So sdnh cdc chi tiéu kinh té ky thudt theo cdc gidi phdp thiét ké

T Pon | Vat lidu Gid XL (triéu VND)

T/ Chi tieu so sanh VIl Cu thép + | Tuomg Cir thép + | Tuong
tuong Barrette tuong Barrette
D400 D600 D400 D600

1 | Cir thép 12m m | 227 0 681 0

2 | Twong BT chu vi203m | m’ |593 1949 1779 9745

3 | Cong tic dat ngodi chu vi | m® | 4200 0 168 0

CT
Tong Gxl phan ngam 25,51y, Phuong dn Cir thép tiét kiém 7,1 1y | 2628 9745
dong (28% Gxl phan ngam)

VL. So sanh chi tiéu kinh té kj thuat véi giai phap gii¥ on dinh tudng vy barrette
bang hé dan thép va phuong phap thi cong Top - down

Chiing tdi so sanh céc chi tiéu kinh té k¥ thuat tai mot cong trinh c¢6 02 tang ham, giai
phép thiét ké 1a tuong vay barrette, coc khoan nhoi. Céc giai phdp chong gilr ho dao la:

Giai phdp 1: giit on dinh tuong vy barrette bang hé dan thép hinh chit H, 2 ting chdng;

Giai phdp 2 : giit 6n dinh tudng viy barette bang phuong phép thi cdng Top - down.

Bing 4. So sdnh cdc chi tiéu kinh té ky thudt theo gidi phdp thi cong

TT Pon | Vit lidu Gid XL (triéu VND)
Chi tiéu so sanh v Chéng Thi  cong | Chong Thi cong
bang dan | Top - down | bang dan | Top -
thép hinh thép hinh down
1 | Cot thép H400 Tan | 13.5 9.0 162 108
bao mé: 240m*56.1kg/m
Topdown:
160m*56.1kg/m
2 | Dam thép H300 Tan | 54.4 0 653 0
bao
m¢o:1490m*36.5kg/m
3 | Chi phi lién két cua 100
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\ phuong phdp Topdown \ \ \

Tong Gxl phan ngam 32.61y Phuong dn Topdown tiét kiém 0.6 1y | 815
dong (60% chi phi BPTC)

208

VII Két ludn

- Giai phdp thiét ke va thi cong cong trinh tang him gin b6 chidt ché véi nhau do dic
dlem thlet ké két cdu chin giit cong trinh tang ham phu thuc vao cong nghé thi cong.
Két cau chin giir c6 thé dong thoi 1a két cdu chiu lyc vinh ctru cho cong trinh. Do d6 giai

phép thi cong téng thé can duogc lya chon ngay tu khau thiét ké cong trinh.

- Cong nghé thi cong hién nay 12 khd da dang. Do d6 don vi thiét ké va thi céng can phan
tich, dua ra giai phdp thiét ké va thi cong phut hop nhat trong nhirng di€u ki¢n hién cé.

- V& mit kinh té, cong trinh ting him la dang cong trinh ma & d6 ¢6 thé gay lang phi néu

lwa chon giai phap thiét ké, thi cong khong phit hop véi dac diém du 4n.

- V& mit k¥ thuat, ddy 1a dang cong trinh phuc tap; thi cong dudi sau, dé Xxay ra sy ¢b cho
ban than cong trinh va céc cong trinh lién k&. Vi vay, cong viéc thiét ké, thi cong, gidm

sat thi cong phai dugc dac biét coi trong.

www.giaxaydung.vn




