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THIET KE VA THI CONG HO DAO SAU 
BANG PHl/CfNG PHAP DAO Md 

TREN DIA BAN THANH PHO HA NQI 

•NGUYEN DUY CONG 

TOiVI T X T : 
Bai viet tnnh bay ve van de xdy dffng cdng tnnh ngim, nhffng yeu td̂  anh hffdng d^n 

chuyen vi ngang cua tffdng chan va da't nen. Mot so' va'n de thie't ke, thi cdng hd' dao sau bdng 
phffdng phdp dao md tren dia ban Ha Ngi - nhff cdng tac khdo sdt, cdng tac thiet ke, cdng 
tac thi cdng - cung dffdc tdc gia trien khai nghien cffu. 

Tiif khoa: Thie't ke', thi cdng dao hd' sdu, phffdng phdp dao hd' md, dd't n^n, Hd Ndi. 

1. D9t vd'n di 
Trong nhffng nam gin ddy, nhi^u nha cao tang 

cd tff I - 5 ting ham, him giao thdng ngim da vd 
dang du'dc xay dffng d Ha Ndi. Dieu nay phan 
nao lam thay ddi cd ban bo mat cua thanh pho', 
khdng nhffng th^ hi6n sy phdt trien kinh te' - xa 
hdi cua Thu dd ma cdn the hien suT phdt tri^n 
cdng nghd xdy dffng. Khai thac khdng gian ngim 
giai quyet diTdc nhi^u va'n de kinh te - xa hdi, da'l 
dai xay dffng do thi, mdi trUdng , vi vay, xay 
dffng cdng trinh ngim dang trd thdnh mdt xu 
hffdng td't y6'u trong xay dffng cac dd thi hien dai. 

Thdnh phd' Hd Ndi n^m d vung ddng bang 
chau thd sdng Hong, tren nen trim tich dia chat 
De Tff cd dieu kien dia chat cdng irinh - dia chd't 
ihijy van tffdng dd'i phffc tap. Nam gin be mat da't 
chu yeu Id cdc Idp dd't mem yeu, them \ do do Ha 
Ndi la thanh phd' cd 1000 ndm tudi vdi nhieu 
cdng trinh thd'plingcd keicd'u vc'u nen \iec \a \ 
dffng cdng trinh ngam ddi hdi phdi cd sff quan 

tam, chu y; dac biet trong cdc khau thid't ke' va 
thi cdng. 

Xay dffng cdng trinh ngam la mot van de khd, 
lien quan den nhi^u va'n de phffc tap ve dia chd't 
cdng tnnh, dia chd't thuy van, n^n va mdng. Trong 
dd. va'n de dn dinh tffdng chan va he chong dd, dn 
dinh chd'ng lai trdi day va ddng tha'm d day hd" 
dao cung nhff gidi han chuyen vi ciia dat nen ludn 
dffdc dat ra nham dam bao dn dinh cho ban than 
cdng tnnh va han che nhffng anh hffdng ba't Idi 
den nhffng cdng trinh lan can ndm trong viing anh 
hffdng cua hd'dao. 

2. Nhifng yg'u t6' anh hffdng d^'n chuyen vj 
ngang cua tffcfng ch^n va da't nen 

Khi thi cdng hd'dao, nhffng yeu to'anh hffdng 
den chuyen vi ngang cua tffdng chan va dat nen, 
bao gdm: 

- Anh hffdng cua sff thay ddi dieu kien ffng 
suai irong da'l nen: Khi dao da't, ca ffng suat theo 
phtfdng dffng vd phffdng ngang deu giam ?, va 
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thay ddi sff can bSng dp Iffc nffdc Id rong trong 
da t̂. Mot trong nhifng hidu ffng quan trong nha't 
cua qud trinh ndy Id chuydn vj cua dd't nen d ddy 
vd xung quanh hd'dao. 

- Kich thffdc hd' ddo: Hd' ddo cang sau, ffng 
sua't tdng gidm cang Idn. Nhff v§y, chuyen vi cua 
tffdng chan cdng Idn. 

- 6ng sua't ngang ban dau trong da't: Khi ddo 
dd't vdi gia tri he sd' dp Iffc ngang ban diu cua da't 
KO Idn, chuyen dich cua dâ t va tffdng la Idn, tham 
chi ca khi dao ndng. 

- Dac tinh cua dd't nen: Trong dd't s6t, chuyen 
vi ngang Idn nha't cua tffdng chan phu thudc vao 

cff che tao sdn hoac khi thi cdng tffdng trong dd't. 
- Trinh do vd chat Iffdng thi cdng: Ky thuat thi 

cdng kem ddn den chuyen vi ngang cua tffcfng 
chan Idn. 

- Thdi gian thi cdng: Thdi gian thi cdng lau 
lam tdng chuyen vi cua da't nen xung quanh hd' 
dao. 

- Tinh chat va quy md cua cdng trinh lan can. 
Cd the tha'y rang, trong cac ye'u id' anh hffdng 

n6u tren, tff van thiet ki hiu nhff khdng kidm sodt 
dffdc het td't cd cdc yeu to'. Mana (1978) da phdn 
ra 3 nhdm theo mffc dp kiem sodt dffdc cua thiet 
ki, dffdc trinh bay trong Bang sau: 

Bang. MCfc dp kiem soat di/^c cua thiet ke 

NhOng thdng s5 thii't k^ 
kiem soat dUdc 

1. Kieu he chong dd 
2. Op Cling cua he chong dd 
3. ML(C dp chon tudng chan 
4. Miic dp gia fai trffdc cho thanh chong 

Nhihig thong so* thiet ke 
kî m scat dudc m$t phan 

1. Phuong phap f hi cong he chong dd 
2. Chu ky thi cdng 
3. Phiidng phap thi cdng ke\ cau cdng 
trinh trong ho dao 
4. Do Idn cua tai trpng be mat 
5. Thdi tie't 

Mhiing thong so thiet ke khong 
kl̂ m scat dffdc 

1. Dieu kien va tinh chat 
CLia dat nen 
2. Cac cdng trinh xung 
quanh 
3. Hinh dgng hd dao va 
chieu sau 

dd bdn cua da't. Chuyen vi ngang cua tffdng chdn 
va lun nen dd't cho da't set cffng va da't rdi nhd 
hdn so vdi dd't set mdm ye'u. 

- Dieu kien nffdc dffdi dd't: Sff thay ddi mffc 
nffdc ngim anh hffdng de'n dn dinh ciia tffdng 
chan Cling he chd'ng dd va dp Iiin cua cdng irtnh 
xung quanh h6' dao. Chdnh lech dp Iffc nffdc d 
phia ngodi va phia trong hd' dao cd the xay ra 
hien tffdng biing nen, cat chay d phan day. Bdm 
hut nffdc dd thi cdng hd dao, mffc nffdc ngam bi 
hit tha'p Idm tang dd lun ciia da't nen d khu vffc 
xung quanh hd'. 

- Do cffng ciia tffdng chan vd he chd'ng dd: 
Chuyen vi ngang cua tffdng chan phu thudc vao 
dp cffng (chidu day) cua tffdng va he chd'ng dd, 
khodng each bd̂  iri cac thanh chd'ng vd chieu sau 
chdn tffdng trong dd't. 

- Gia tdi trffdc thanh chd'ng: Chuye'n vi ngang 
Idn nhat cua tffdng gidm khi dp dung gia tai trffdc 
thanh chd'ng. 

- Bien phap thi cdng: Khi rung hoac ep tffdng 

Dd Idn va pham vi md rpng dp lun xung quanh 
hd' ddo phu thudc nhi^u vdo phffdng phdp thi cdng 
cung nhu"ba't ky yeu td'ndoke tren. Cho dii thiet 
ke' CO the chi rd phffdng phdp thi cdng va bien 
phap chong dd, vdn khdng the kidm sodt chinh 
xdc si; phd'i hdp cua cdc yeu td' tren vi chung thay 
ddi tffng ngay tren cdng trffdng. 

Chinh vi vay, md phong chinh xac qud trinh 
thi cong trong phdn tich bang phffdng phap so', sff 
dung phin mem chuyen dung la phffc tap va kho 
khdn. Day co the la nguyen nhan cho sff phdn tan 
trong ke't qua tinh toan theo phffdng phap so' va so' 
li0u quan trdc hien trffdng. 

3. Mdt sd' va'n dl tdn tai trong khao sat, 
thie't ki, thi cong va quan ly ho' dao d Ha NQi 

3.1. Cong tdc khao sdt 
Chffa cd sff ke't hdp chat che giffa ddn vi thiet 

ke' va ddn vi khao sat trong viec lap nhiem vu 
khao sat xdy dffng. Cd the, chu tri thie't ke'hd'dao 
chffa nam bat dffdc nhffng thdng so'da't nen phuc 
vu cho tinh todn hay do chffa hieu ro ve phin 
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mem sff dung de linh todn hd dao ndn trong giai 
doan lap nhiem vu khao sdi da khdng yeu cau 
ddn vi khao sal thi nghi6m xac dinh cdc ihdng so' 
phii hdp de tinh todn. Vi vay, khi thiet ke tinh 
todn ho' dao sff dung mdt sd' thdng sd gia dinh hay 
thdng so'kinh nghiem, nhffng thong so nay cd gia 
tri dao ddng tffdng dd'i Idn. Dieu nay lam anh 
hffdng khdng nho de'n dp chinh xac khi tinh toan 
hd' dao. 

Ngoai ra, cac phan mdm tinh toan yeu ciu 
nhffng thdng s6' diu vao phdi phii hdp vdi md 
hinh da't nen Iffa chpn de iinh loan (vi du: Md 
hinh dan hdi tuyen tinh; Md hinh Morh-
Coloum; Md hinh da't cffng; Md hinh tff bien cua 
da't mem; Md hinh dd't ye'u). Gid tri cua cac thdng 
so' ndy dffdc xdc dinh trong thi nghiSm nen 3 true 
theo cac sd dd thi nghiem khac nhau, thdi gian thi 
nghiem lau, ddi hdi nhffng cdn bd thi nghiem phai 
cd trinh do va kinh nghiem mdi thffc hien du'dc. 
Hien nay, d Ha Ndi, cd rd't it phdng thi nghiem 
ddp ffng dffdc yeu ciu nay. 

Thig't ki vd thi cdng hd dao chii ye'u dffdc thi/c 
hien trong xdy chen d Ha Npi. Chu tri thiet ke 
khi lap nhiem vu khao sal mdi chi yeu ciu khao 
sat da't nen lai vi tri khu vffc thi cong hd' ddo. 
Chffa chu trpng de'n cdng tac dieu tra, khao sdt 
hien trang cdc cdng trinh lan can nam trong pham 
vi anh hffdng cua hddao. Khi cin thie't, can kien 
nghi bien phap xff ly dd't nen hoac gia cffdng ke'l 
cd'u cdng trinh lan can nham ngan ngffa va gidm 
thidu nhffng anh hffdng bat Idi cd the xay ra, cung 
nhff de xud'l cdc npi dung quan trac hd' dao va 
cdng trinh Idn cdn ngay khi bat dau thi cdng. 

3.2. Cong tdc thie't k§' 
Tinh hinh thie't ke hd' dao hien nay tai Viet 

Nam ndi chung va Ha Ndi ndi rieng cdn chffa 
dffdc chii trpng. Cdc cdng ty tff va'n chffa dau tu" 
mua sam phin mdm chuy6n dung, dau tff chat 
xdm vdo nghien cffu ndng cao lay nghe. kha nang 
linh todn hd'dao cho dpi ngu ky su'ciia minh. Cdc 
ky sff thiet ke chffa du kinh nghiem de Iffdng 
trffdc td'l cd cdc va'n de phdt sinh trong qua trinh 
thi cdng. khdng dii kinh nghidm de dffa ra mdt 
gidi phap hd' ddo hdp ly vffa an loan vffa mang 
lai hieu qua \e kinh te. 

3.2.1, sa dying cong ngh^ tin hoc trong thiet ke 
Hien nay, tren thi gidi da phdt trien mdt so' 

phin mdm chuyen dung dd tinh toan ho dao 
nhff: Plaxis, Geo5, CYPE, VEX... Cdc phan 
mem ndy tinh todn dffdc hau he'i cac thdng so 
yeu cau ciia hd'dao nhff: Chuyen vi cua tffdng 
chdn dat, chuyen vi ciia da't nen xung quanh 
cdng trinh hd'dao, chuyen dich cua dong thdm,... 
Cac phin mem ndy dffdc bdn vdi gia tffdng dd'i 
cao, vi vay nhieu Cdng ty da khdng manh dan 
diu tff de phuc vu cho cdng viec. Didu nay cung 
phii hdp vdi thffc trang tff vd'n thiet ke hien nay 
d Ha Ndi, he thdng iff va'n thie't ke' chffa cd 
nhffng ddn vi chuyen sau du manh ve thie't k^' 
phin ngam. Hau het, cdc ddn vi tff van chffa dau 
tff nhieu vao phin mem tinh toan hd'dao do chffa 
cd nhieu viec. Sff dung cdc phan mem chuyen 
dung ndy doi hdi phai hieu rd phffdng phdp phdn 
lich ffng sudt tdng hay phdn tich ffng suaft hffu 
hidu du'dc tinh todn trong phan mem, tff dd sff 
dung so' lieu diu vdo ciia da't nen cho phii hdp 
vdi dieu kien thffc te'. Tuy nhien, sd' lieu khao 
sdt DCCT phu thudc rd't Idn d ngffdi khao sat va 
thi nghiem nhffng lai chiTa cd sff ke't hdp chdt 
che giffa ddn vi thiet ke vd ddn vi khao sdt. Do 
dd, khi sff dung ke't qua khao sdt de tinh todn 
thffdng cd sff sai khdc nhieu so vdi thffc te'. 
Ngoai ra, vi ly do kinh te' nen d mdt so' ndi sff 
dung khdng cd ban quyen (phan mem be khoa), 
ke't qud tinh toan khdng dam bao du do tin cay 
khi sff dung phan mem ndy. 

3.2.2. Cdn bo ihii't ke' 
Nhin chung, d nffdc la hien nay, cdc cdn bd 

thiet ke hd' ddo thffdng la ky sff xay dffng. Tuy 
nhien, khdng phai ngffdi ky su'xay dffng nao cung 
thdng thao cdc vd'n de ve dd't nen. Ngffdc lai, 
ngffdi ky sff dia ky thuat cd kien thffc sau vd dd't 
nen thi kha nang ve thiet ke xay dffng chffa dffdc 
dao lao chuyen sau. Trong khi dd, de thiet ke 
dffdc mdt cdng trinh hd'dao hoan chinh ddi hdi 
ngffdi ky sir phai am hieu ca ve dia ky thuat va 
ket cd'u xdy dffng. Day Id mot va'n de tffdng doi 
khd vdi md hinh dao tao hien nay. De giai quyet 
van de ndy doi hoi phai ket hdp mot cdch bai ban 
giffa ky sff xay dffng vd k\ sir dia k> thuat 
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Can bd thie't ke' vdn dang thie't k^ vdi nhffng 
phffdng phdp cd dien, chffa cd dieu ki^n de hpc 
hdi va nghien cffu nhffng phffdng phap thie't kê  
mdi. Nhieu ngffdi chffa dffdc dao tao, chffa dffdc 
cdp nhat va ddo tao sff dung cdc phin mem thie't 
kd hd'dao, vi vay ho van thie^t kemdt each tuy 
tidn, hidu the nao thi thid't k6'nhff vay. Dieu dd 
gay khd khdn cho cdng tac qudn ly va kidm sodt 
cha't Iffdng hô  dao. Hau qua la da cd nhffng 
trffdng hdp de xay ra sff cd' hd' dao, gay anh 
hffdng de'n cdc cdng trinh lan cdn. 

3.2.3. Phuang phdp tinh todn thiet ke ket cd'u 
chdn gii^ hd'dao 

Cdc ky sff thid't ki hien dang thiet ke' theo 2 
nhdm phffdng phap thie^t ke' hd' dao: Nhdm I-
Thie't ke' kit cd'u chan giff hd' dao nhff mdt ca'u 
kien chiu dp Iffc da't; Nhdm 2 - thiet ke'kd't cd'u 
chdn giff hd'dao lam viec ddng thdi vdi dd't. Hai 
nhdm phffdng phap nay tuy dffdc dp dung ddng 
thdi trong thie't k^' hd' ddo nhffng van cdn rd't 
nhidu khd khan, tiiy tijfng nhdm phffdng phap ma 
cd nhffng khd khan khac nhau: 

Nhdm phuang phdp I: Vdi nhdm phffdng phap 
nay, khdng xac dinh dffdc chuyen vj ciia nen dd't 
xung quanh hd'dao, khdng xdc dinh dffdc dp lun 
ciia cdc cdng trinh lan can. Vdi phffdng phdp 
tinh toan nay, do chfnh xac khong cao vdi nhieu 
gia thie't gin diing. Khong phdn tich dffdc sff lam 
viec ddng thdi vdi dd't nen. 

Nhdm phuang phdp 2: Vdi nhdm phffdng phap 
ndy ddi hoi phai cd nhffng phan mdm chuyen 
dung de tinh todn, nhff: Plaxis, Geo5... Qua dd, 
ta xac dinh dffdc chuydn vi chinh xdc cua tffdng 
chan dd't, chuyen vi ciia dd't nen xung quanh hd' 
dao va dff bdo dffdc chuyen vi cua dat nen cdc 
cdng trinh Idn can. Tuy nhien, khdng phai ddn vi 
tff van ndo cung du dieu kien de diu tff nhffng 
phan mdm nay, bdi vi chung cd gia tffdng dd'i 
cao. Khdng chi khd khan ve mat kinh te, dd sff 
dung cac phin mem nay ddi hoi sd'lieu dau vao 
phai chinh xac. Vi nhCTng khd khan lien quan 
din cdng tdc thi nghiem xdc dinh chinh xdc gid 
tri cua cdc thdng sd' dau vao nen vi6c dp dung 
nhdm phffdng phdp 2 cdn gdp nhieu khd khan. 

3.3. Cong tdc thi cong 
Thi cdng hd'dao sdu khi xay chen trong thdnh 

phd̂  la cdng viec con mdi, vi vay cdc ddn vi thi 
cdng cdn chffa cd nhieu kinh nghiem, chffa cd sff 
chuyen giao cdng nghe thi cdng ma mdi chi 
nghien cffu, hpc hdi qua cdc cdng trinh \\%n doanh 
vdi nffdc ngoai. Vdi nhffng dac thu rieng ve cd'u 
true da't nen d Hd Npi, Iffa chpn bien phdp thi 
cdng nao de dam bao an todn cho chinh cdng 
tnnh hd'ddo va cdng trinh Idn can ludn la va'n de 
khd khan cho ddn vi thi cdng. 

3.3.1. Dan vi thi cong 
Sd' Iffdng cdng trinh cd hd' ddo sdu hien nay 

tffdng dd'i Idn, tuy nhien khdng phdi ddn vi thi 
cdng nao ciing cd dti nang Iffc de thi cdng hd'dao 
sau nen van nhieu cdng trinh dffdc thi cdng bdi 
nhilng ddn vi khdng chuydn nghidp, chffa cd kinh 
nghiem trong thi cdng hd'dao. Cdc ddn vi thi cdng 
khdng kidm sodt dffdc cha't li/dng hd dao mot 
each loan dien, nhd't la van de kidm sodt chuydn 
vi ciia da't ndn xung quanh hd' dao. 

Hiennay,caccdng ty thi cdng chffa cd mdi dpi 
ngG can bd phii hdp vdi tinh chat phffc tap ciia hd' 
dao. Cac hd' dao deu dffdc kiem soat bang nhffng 
ky sff xdy dffng, cd dp hieu bie't khdng sdu ve dia 
ky thuat cong trinh, khdng kiem sodt dffdc chuyen 
vi ciia hd'ddo. Tuy nhien, cung chffa cd van ban 
phap luat nao quy dinh ve cdc can bd trong mot 
ddn vi thi cdng. 

Khdng phai ddn vi thi cong nao cijng dau tff 
nhffng mdy mdc hien dai, mua nhffng cdng nghe 
thi cdng tien tien. nhieu ddn vj van thi cong bang 
nhffng mdy mdc cu vdi cdng nghe lac hau. Chinh 
didu nay lam anh hffdng nhidu de'n chd't Iffdng thi 
cdng hd' ddo. Chffa chii trpng de'n cdc thie't bi 
quan trac ho' dao, khong kiem tra chinh xdc dffdc 
chuyen vi hd' ddo, khdng dff bao dffdc chuyen vi 
tiep theo cua tu'dng. 

3.3.2. Bien phdp thi cong 
Bien phdp thi cdng ho' dao 6 Vi6t Nam dang 

dffdc sff dung chii yeu 2 phffdng phdp: Phffdng 
phdp Topdown va Phffdng phap thi cdng dao md. 
Cac phffdng phdp nay dffdc ffng dung tuy theo 
tffng cdng trinh, tffng ddn vi thi cdng vd chffa cd 
mdt chuan mffc nao cho viec ffng dung nay. Dieu 
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nay gay kho khan rat nhieu cho cac ddn vi khi 
Iffa chpn bien phdp thi cdng hd' dao. 

Bien phdp thi cong Top- Down: Thi cdng theo 
phffdng an Top-Down thffdng dffdc sff dung rdng 
rai trong cdng tnnh dan dung, dac bidt la nha cao 
ling cd nhieu tang ham. Thi cdng theo phffdng dn 
ndy thffdng ton rd't thieu thdi gian cho thi cdng hd' 
ddo. Qud trinh ihi cdng hd' ddo cdng lau thi 
chuyen vi ciia nen da't xung quanh hd ddo cang 
Idn, dd't xung quanh ho' dao hi mdt nffdc lam 
chuyen vi cua nen dd't xung quanh tang nhanh 
theo thdi gian. Khi dd't xung quanh hd' ddo chuyen 
vi se lam cdc cdng trinh lan can hd' dao bi liin 
lech, lun nghieng. Do dd, nd'u thdi gian thi cdng 
hd' dao keo dai cd the lam cdng trinh lan can bi 
anh hffdng. 

Bien phdp thi cong ddo md: Vdi bien phdp Ihi 
cdng dao md, phffdng dn nay thi cdng nhanh, ddn 
gian nhijfng chiing thffdng sff dung thep hinh de 
chd'ng giff thanh hd'dao. Do dn dinh ciia thanh 
chd'ng bang thep hinh thffdng khdng cao so vdi 
vide chd'ng giff thanh hd'dao bdng san be long cd't 
th^p. Dieu nay gay chuyen v| rat Idn vdi ke't ca'u 
giff thanh hd' dao nhff: Tffdng cff Larsen, tu'dng 
vay, cff be tdng cd't thep dff ffng Iffc,... Nhffng 
chuydn vi ndy thffdng iffdng ddi Idn, dp dn dinh 
khdng cao gay anh hffdng xa'u de'n cdc cdng tnnh 
lan can. Viec sff dung thep hinh de chd'ng dd cd 
gid thdnh tifdng dd'i cao nen cdc ddn vi thi cdng 
thffdng tidt kiem, chd'ng khdng dii dp day. khdng 
dii dp cffng ciia he thanh chd'ng. Dieu nay gay ra 
chuyen vj nhanh va Idn ciia nen da't xung quanh 
hd ddo, cd the gay sff cd cho cdng trinh Idn can. 

Bien phap thi cdng Semi - Topdown: Day la 
bien phdp ke't hdp giffa thi cdng theo phffdng an 
Top down va phffdng dn dao md. Phu'dng an na> 
tuy gidm dffdc thdi gian thi cdng. nhffng chuyen vj 
dau ket ca'u chan giff thanh hd' dao la tffdng dd'i 
Idn, ddy Id phffdng an thuSn Idi cho thi cdng hd' 
dao sdu 

Nhin chung. \di tat ca cdc bien phap thi cdng 
hd'dao hien na> deugay rachu\en vi cho dd't nen 
xung quanh. Nhffng chu\en \i nay deu gay anh 
hffdng xau de'n cac cong trinh Idn can. Do dd. 
trong qud trinh ihi cdng hd dao cdn thffc hien 

quan trdc dia ky thuat (quan trdc chuyen vi ciia 
tffdng chan; quan trac nffdc dffdi dd't; quan trac 
lun dd't nen va cdng trinh lan can...). 

3.3.3. Quan trdc dia ky thuat 
Ngdy cdng cd nhieu van de lien quan anh 

hiidng den cdng trinh lan can khi thi cdng hd'dao 
sdu bdng phi/dng phap ddo md trong khu vffc 
ddng ddn cff cd mat bdng chat hep. Mac dia da cd 
nhffng cai tien trong phan tich cdng ngh6 thie't ke 
va thi cdng hd' dao nhffng chffa the bao quat het 
nhffng thay doi trong qud trinh dao, vi vdy cin bd' 
tri he thdng quan trdc dia ky thuat. He tho'ng quan 
trie nay ithdng chi giup dff bao va phong ngffa sff 
CO xay ra cho chinh cdng trinh dang thi cong cung 
nhff cdc cdng trinh lan can ma cdn gdp phin dieu 
chinh bien phap ky thuat thi cdng va giup dieu 
chinh hd sd thie't ke' cho phu hdp vdi dieu kien 
thffc te'. Ket qua quan trac con gdp phin tao cd 
sd. bang chffng ky thuat de gidi quye't tranh chap 
phdp ly xay ra khi cd khie'u kien. 

3.4. Cong tdc qudn ly 
- Nhieu chii dau iff chffa hinh dung dffdc mffc 

dp phffc lap khi quan ly dff dn xay dffng cd tang 
ngam. khdng hinh dung di/dc cdc bffdc phai lam 
khi thi cong ting ngim, chffa cd h6 thd'ng kiem 
tra, kiem sodt mot each chat che d td't ca cdc bffdc 
tff khao sdt, thie'i ke bien phdp thi cdng, thi cdng 
tdi xff ly cac tinh hud'ng phat sinh khi thi cdng. 

- Nhd thau iff va'n chffa nam het dffdc cdng 
nghe mdi trong thi cdng ting ngim lam cho thie't 
keky thuat vd ban ve thi cdng khdng phu hdp vdi 
dieu kien thffc te 

- Nha thau xay lap chffa du nang Iffc thi cdng 
cdng tnnh co nhieu tang ngim. 

- Chu dau tff. ddn vi tff van thie't ke, tff van 
gidm sat con chffa ludn thii nghiem tuc quy trinh 
va tieu chuan. Bien phap thi cdng ciia nha thau 
chffa dffdc chu dau tff thue ddn vi ti/ van ddc lap 
tham dinh. Chffa cd dieu tra. khao sat cdc cdng 
trinh lan can hd'ddo. 

- Chffa xdy dffng nhffng dmh mffc vd ddn gid 
cho viec kiem tra. ddnh gid ke't ca'u cdc cdng trinh 
lan can ndm trong pham vi vung anh hffdne ciia 
hd ddo cung nhff cho cdng tdc quan tra'"̂  dia 
ky thuat • 
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