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MO PAU

0.1. Pit van dé

Cung voi toc do phat trién nhanh cua sy nghi€p cong nghiép hoa — hién dai
hoa dat nudc, nhu cau st dung xang dau cling tdng vot, dan td1 nhu cau s

dung bé chta da va dang trd nén cip thiét.

Tinh dic thu cia cong trinh bé chira xing dau 1a thuong xdy dung & cac ving
ven soéng, ven bién, noi tiép giap gilta viing nudc va ving dat thuan tién cho
viéc nhap xuit. Nén thuong 1a dat yéu vé6i chiéu day kha 16n, do vay giai phap

gia c0 nén la van dé rat dugc quan tam trong viéc thiét ké xay dung cong trinh.

Giai phap gia ¢ sir dung coc dat xi miang (PXM) 1a mot trong nhitng giai
phap hién nay duoc tng dung phd bién trén thé gidi va dang duoc tng dung
vao diéu kién xay dung cong trinh ¢ Viét Nam, dap tmg dugc cic yéu ciu vé
kinh té - k¥ thuat. Véi Iy do nay, viéc nghién ctru ing dung coc DXM can

dugc quan tam hon nira.

Dé tai luan vin: “Nghién ciru ing dung coc dit xi ming gia c6 nén bé chira
xing dau xay dung trén dat yéu” s& phan tich co so 1y thuyét, tinh toan nén
bé chtra xing dau trén cac quan diém khac nhau, dé 1am rd hon noi dung tinh
toan. Ttr d6 c6 cac dé xuat, kién nghi Gng dung vao cong tac thiét ké va xay
dung cong trinh.

0.2. Muc dich, d6i twong va pham vi nghién ciu

0.2.1. Muc dich nghién ciru

e Gidi thiéu téng quan phuong phap gia ¢b nén nhim ting cudng on dinh lan
trong xay dung cong trinh bé chira xang dau.

e Phan tich co s¢ 1y thuyét tinh toan nén bé chtra xang dau gia cd bang coc

DXM, nghién ctlru vai tro va anh hudéng cua coc DPXM trén co s¢ do dé xuat



gia thiét va mo hinh tinh toan thich hop khi tmg dung coc XM gia ¢ nén bé

chtra xang dau xay dung trén dat yéu.

0.2.2. Déi twong nghién cifu

Pbi tugng nghién ctru clia dé tai 12 phan tich 6n dinh bé chira xang dau duoc

gia ¢b bang coc DXM.

0.2.3. Pham vi nghién ciiu

Pé ap dung loai hinh coc DPXM mot cach phd bién trong xay dung bé chua
xang dau ¢ Viét Nam ndi dung nghién ciru dé tai tap trung nghién ctru lam rd
nhitng van dé sau ddy: co s 1y thuyét tinh toan két cau coc, stc chiu tai cta

coc, quy trinh cong nghé thi cong coc trong diéu kién Viét Nam.

0.3. Y nghia khoa hoc va thue tién

Lam rd mot lya chon c6 tinh kinh té k¥ thuat cao dé giai quyét cong tac xir 1y
nén dat yéu khi xay dung cong trinh noéi chung va cong trinh bé chira xing dau
noi riéng. Tir d6 c6 thé ap dung két qua nghién ctru dé lwa chon giai phap thiét
ké, thi cong gia cd nén bé chira xang dau theo cong nghé coc DXM tai Viét

Nam.

0.4. Phwong phap nghién ciru

Thu thap cac tai liéu va nghién ctru 1y thuyét: Tiéu chuan thiét ké trong va
ngoai nudc, tai lidu, bdo cao khoa hoc, gido trinh huéng dan tinh toan thiét ké
xur 1y nén dat bang coc DXM.

Thu thap va phan tich sé liéu cac két qua thi nghiém va thi cong cac du an dau
tu xay dung co sir dung giai phap coc DXM gia cd nén bé chtra xing dau da va

dang duoc trién khai.

0.5. Két qua dat dwoe ciia dé tai

e Qua két qua nghién ctru cho thiy coc XM la mot gidi phap nén mong kinh té,

dam bao cac yéu cau khat khe vé k¥ thuat, bao vé moi trudng phu hop xay

dung bé chira xang dau trén dét yéu.



e Gitp cho cic nha thiét ké va thi cong bé chira xing dau ¢ Viét Nam lam chu

mot giai phap xur Iy nén khi xay dung trén dat yéu.
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TONG QUAN TINH HINH NGHIEN CU'U VA UNG DUNG CQC XMP

0.6. Khai quat vé nén dat yéu trong xiy dung cong trinh

0.6.1. Khii niém vé dit yéu

Pat yéu trong k¥ thuat xay dung 1a loai dt c6 cac chi tiéu chinh sau day [7]:
Kha ning chiu lyc yéu: théng thuong c6 RT¢ < 1 kG/em? (trong d6 R™® — gidi
han bién dang tuyén tinh cta nén dat);

Mb dun bién dang E, nho: thong thudng E.< 50 kG/cm?, loai dét nay d& bién

dang, c6 do 1an 16n khi chiu tai trong;

Hé s6 rong € 10n: thong thuong gia tri & >1.0;

Pt c6 ham luong hitu co 16n.

Ngoai ra c6 thé danh gia theo trang thai ciia dat nhu:
Do sét I, — doi véi dat dinh;

Do chit — ddi v6i dat cat (trén co sd gia tri hé sb rong €)

Cac gia tri chi tiéu I, va € dugc xac dinh tir két qua khao sat, thi nghiém va
tinh toan so sanh véi gia tri gidi han quy dinh. Vi du: dit dinh yéu co trang thai
déo chay voi do sét I, > 1 dbi véi a cat; déo mém voi do sét I, > 0.5-d6i véi 4
sét va sét; dat cat yéu khi dat ¢ trang thai xép, hé sb r5ng 16n hon 0.7 dbi véi
cat hat trung va hat to va tuong tng 0.75 -0.8 ddi véi cat hat nho - cat bui.

Dt yéu O nuoc ta kha phé bién, dic biét 1a tai cac khu vuc déng béng chau thd
song Hong va dong bang song Ciru Long. Chiéu day cac 16p dat nay nhiéu khi
c6 gia tri kha 16n, c6 noi 1én tdi 45-60m.

Dé xay dung cong trinh trén cac ving dat nhu vy, sir dung cac bién phéap xur

ly méng s& gip rat nhidu khé khin va tén kém. Hop 1y hon ca trong nhiing
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truong hop nén dat yéu 1a tim giai phap xur 1y nén hoic két hop xur 1y nén véi

mong, trong d6 giai phap xir Iy nén thudng dong vai tro chu dao.

0.6.2. Muc tiéu xir Iy nén dat yéu

Viéc xtr Iy nén dat yéu nham hudng dén 3 muc tiéu chi yéu sau [7]:

Tang kha nang chiu lyc cua nén dat.

Tang kha ning chéng bién dang cua nén dat.

Giam tinh thAm nudc cho dit.

bé dat dugc cac muc ti€u trén viée xur Iy nén dat yéu cé thé thuc hién theo cac

hudng chinh sau:

Tang dé chdt dit nén. Theo hudéng nay cé thé sir dung:

+ Céc phuong phéap co hoc: lu 1én, dam, nén. St dung cac phuong phap
nay rat hiéu qua cho cac loai dat co do rSng 16n, cat xép. Tuy nhién
chung chi co thé tang do chat cho cac 16p dat trén bé mat t6i do sau

khong 16n.

+ Dobng cac loai coc vat li€u ro1 nhu cat, séi, da dam. Cac loai coc dong
nay ngoai viéc nén chit dat (giam do rdng cua dat) chung con ting
cuong kha ning thoat nude cho nén dit giup ting kha ning cb két cua
nén dat. Str dung hiéu qua cho cac loai dat c6 18 rong 16n, cac loai dat
yéu nhu bun cat, a sét, 4 cat. Su dung coc vat liéu ro1 co thé nén chat dat
cho ca cac 16p dat yéu dudi sau.

+ Ha muc nudc ngdm: ha muc nudc ngadm gitp cho qua trinh cb két
nhanh tao kha ning giam do rdng ciia cac 10p dat nho ting trong lugng
cua khdi dat bén trén,

- Bién déi céu triic dit nén bang cdc phwong phdp héa — Iy — sinh: Gia cudng

dat bé’mg xi mang, bf?mg hoéa chat, dién thAm, dién hoa, st dung cho céc loai dat



-12 -

nhu cat x0p, cac loai dat c6 do rong 1om, cac loai da nat né, cac loai sét yéu,

cac loai cat, a cat, a sét bao hoa nudc.

- Thay thé I6p dit ngay dwéi dé méng bang loai dit khdc tét hon: diy 1a mot
phuong phap it duoc st dung. Pé khic phuc vuéng mac do gip 16p dat yéu
phan bd ngay duéi ddy moéng, ngudi ta thay mot phan hodc toan bd nén dét
yéu bang 16p dat méi c6 tinh bén co hoc cao, nhu lam gdi cat, dém cat.
Phuong phap nay doi hoi kinh phi dau tu 16n va thoi gian thi cong lau dai.

- Diéu chinh tién @ thi céng: tang tai dan hoic xiy dung timg bd phan cong
trinh theo tirng giai doan nham cai thién kha nang chiu luc cua nén dat, can

bang do lun gifra cac b phan cua két cau cong trinh.

e Viéc lya chon phuong phap xir Iy nén hop 1y phu thudc véo tinh chét cia dat
nén, loai va tai trong cong trinh, loai mong, thiét bi va diéu kién thi cong, yéu
cau tién d6. Cac phwong phap trén co thé sir dung riéng biét hoic két hop véi
nhau dé dat hiéu qua cao nhéat.

0.7. Tong quan vé cong trinh bé chira xing dau

0.7.1. Gioi thiéu chung

Trong cong nghiép hoa dau, tat ca cac hoat dong san Xuét, budn ban, ton trit
déu lién quan dén khau bé bé chira. Bé bé chira tiép nhan nguyén liéu trude khi

dua vao san xuat va ton trir sau san xuat.

Bé chira ¢6 vai trod rat quan trong, né ¢6 nhi¢m vuy: ton trit nguyén li¢u va san
phém, giup ta nhan biét duoc sb luong ton trir. Tai day cac hoat dong kiém tra
chét luong, ) luong, phan tich céc chi tiéu trude khi Xuat hang déu duoc thuc
hién.

Ngoai ra né con duge hd tro bdi cac hé théng thiét bi phu trg: van tho, nén

moéng, thiét bi chdng tinh dién, mai che...

Hién cic nha thau trong nudc nhu Cong ty ¢ phan xay lap 1 — Petrolimex d

thi cong dugc nhirng bé c6 dung tich 1én t&i 40.000 m*/bé.
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Kho xdng dau Tra Néc — Can Tho

0.7.2. Phan loai bé chira didu khi
a. Theo chiéu cao xdy dung

Bé ngﬁm: duoc dat dudi mat dat, thuong dugc sir dung trong cac ctra hang ban

1é.
e Bé nodi: dugc xay dung trén mat dat, duogc st dung trong cac kho 16n.

e B¢ ntra ngam: loai bé c6 mdt nira chi€u cao nhd 1én mat dat, nhung hién nay

con rat it.

e B¢ ngoai khoi: dugc thiét ké ndi trén mat nudc, co thé di chuyén tir noi nay

sang noi khic dé dang.
b. Theo dp suit
e Bé cao ap: ap suit chiu dung trong bé > 2000mmHg.

e B¢ ap luc trung binh: ap suat thuong tir 20-200mmHg, thuong dung bé KO,
DO.

Bé 4p thuong: ap suat bang 20mmHg ap dung bé dau nhon, FO, bé mai phao.

o

Theo vit liéu xdy dung
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e Bé kim loai: lam bang thép, ap dung cho hau hét cac loai bé 16n hién nay.

Uu diém:
- Kho bi nut, 1o ri.

Chiu 4p suét tuong ddi cao.

Kich thuéc bé khong han ché.

- Ché tao nhanh, 1ap rap va stra chira d& dang.

Nhuoc diém:
- D& bi gi va an mon. Do vay tudi tho thap.
- DAn nhiét tot lam ton hao bay hoi dau nhe nhiéu.
- Chtra dau nang thi hi¢u sudt gilr nhi¢t thép do mat mat nhiét.

e Bé phi kim: 1am bang vt liéu nhu gd, composite, nhira, bé tong...nhung chi ap
dung cho cac bé nho.

Uu diém:
- Kha nang chiu nhiét tbt khong bi gi nén tudi tho kha cao.

- Chi phi thap.

Nhuoc diém:

- Xang dau ngdm qua bé tong tot nén can giai quyét tét van dé chong

ngam khi lam bang bé téng.
- Ap suat chiju khong cao.
d. Theo muc dich
e B¢ trung chuyén.
e BEé cap phat.
€. Theo hinh dang

e B¢ try dung: thuong duoc sir dung cho cac kho 16n.
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Bé chira tru ding kho xdang dau Nha Beé.

e B¢ tru nam: thuong chon xudng dudi dat trong ctra hang ban 1¢ hoac dé noi

trong mot s6 kho 16n.

Bé chira tru nam

e B¢ tru hinh cau, hinh giot nudc: con rat it @ mot so6 kho 16n.
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Bé chira hinh cau Kho chita LPG Dung Qudt

Trong khuon kho luan van cta minh, tac gia chi tap trung nghién ciru mot loai
bé chua duge st dung kha phd bién hién nay, d6 la bé chua tru ding ap
thuong.

0.7.3. Bé chira tru ditng 4p thuong
Bé chura try ding mai tinh thuong dung dé chtra cac san pham dau mé c6 hoi
dan hoi ap luc thap.
Thé tich c6 thé thay déi tir 100-20000m® (chtra xang), tham chi co thé 1én tGi
50000m? (chira diu, mazut ...).
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Bé chita tru ditng mdi tinh.
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Céc bd phan chinh cta bé gdm: than, day va mai bé. Pay bé duoc dit trén nén
cat dAm chit c6 phu 16p cach nude. Ngoai ra con cd cac b phan phu trg khac
nhu: éng dé nap va xa chat long, cau thang, trén mai dat thiét bi do murc chat

long, 16 nhin, van an toan, lan can...

CAu tao day bé: day bé tua trén nén cat va chiu ap lyc chat 16ng. Phan chinh
ctia day gém cac tim thép c6 kich thude 1ay theo dinh hinh san xuat va duoc
lién két voi nhau bang cac dudng han déi dau hodc han chong.

T Hanr:l]?ngkhlc?::tl—:ﬁmm
I ] Iﬂf&ﬁn do1 dau khi 625 mm

!
VA I
fﬂlllllllll_l_[_fl Hin chin
{EI
T T T T T T s
T T T T T 1 FJ
LY I I A I |
I
L L [ 1 1./
Cdu tao day bé

CAu tao than bé: than bé 1a bd phan chinh chiu lyc gém nhiéu doan khoang
thép han lai. Lién két gita cac tAm thép cua cac thép tim trong cung mot doan
than 1a duong han d6i dau, lién két giita cac doan than thuong dung dudng han

vong. Néi thian bé v6i day bé dung dudng han goc.

Noi cac tam than bé

CAu tao mai bé: ciing duogc t6 hop tir cac tAm thép han lai véi cac dang chinh 13

mai nén, mai treo, mai coc cau, mai cau.
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MAI
Cdc dang mdi bé chira

Cau tao nén va vai do bé: Thuong la nén cat hoac da nghién dam chat co 16p
phu cach nudce. Nén bé chtra dugc thiét ké nhu mdt chan do déo dai, c6 d§ bén

thich hop dé loai trir sy lun qua 16n va lun khong dong déu.

... o

NN NN N N N NN\

1. Pat dap; 2.Dém cdt; 3.Lép ciach nudc
Dc: duong kinh dém cat; Dy duwong kinh day bé

Cdu tao nén day bé.
Phén 16n cac kho xing dau thuong dugc xay dung trén cac khu vuc nén dét
yéu ven song, ven bién thuan tién cho viéc nhap xudt. Bé chira xing dau
thuong c6 duong kinh 16m (d=20;30;40;50m). Do chiéu cao bé khong 16n va
xing dau chtra trong d6 c6 trong luong thé tich nho (thuong nhé hon 0.95
T/m®) nén ap luc 1én nén khong 16n, nhung do duong kinh bé 16n nén tng suit
gy lun phét trién kha su, nghia 1a ving chiu nén ltn 16n. Nhitng dic diém
nay cho thay viéc sir dung coc PXM gia c¢d nén cho cac cong trinh nay 13 kha

phu hop.
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Cong ‘, Ap lye o
trinh bé 1n nén Mong cong trinh iplie
chira nho ;

1én nén
16n

H2

Ty giam cham do Tyl gidm nhanh.

H1

dién tich day lon.

Tdc dung ciia tdi trong 1én nén dat ciia céng trinh bé chira va méng cong trinh
thong thuong.
0.8. Tong quan vé coc dat xi miing

Cong nghé coc PXM la mot phuong phap gia ¢ nén dat yéu. Phuong phap
nay ding xi mang 1am chat dong két phun tron cudng birc tai chd lam cho nén
dat yéu dong ctng thanh dang khdi, 6n dinh v6i nudce va hdn hop dat xi ming
c6 cuong do nhat dinh, tir d6 nang cao dugc cuong do dat nén va lam tang mo
dun bién dang cua nén dat.

0.8.1. Lich sir phit trién ciia coc dit xi ming
Coc BPXM do nudc My nghién ciru thanh céng dau tién sau Chién tranh thé
gidi thir 2 goi 1a “Mixed — In — Place Pile” (goi tat 1a phuong phap MIP), khi
d6 dung coc c6 dudng kinh tir 0.3+0.5m, coc dai 10+12m. Pén dau nhitng nim
1960, cong nghé thi cong coc voi, coc voi xi mang dang tron kho phat trién
manh ¢ Thuy Dién va cac nudc Bic Au. Cong ngh¢ tron udt dugc phat trién
manh & Nhat Ban (dac biét cho cong trinh san bay Quéc té Kansai trén mot
hon ddo nhén tao, phia dudi hon ddo nhan tao Ia nén day bién 1a dat yéu).
Riéng & Nhat Ban tir naim 2001 khéi lwong thi cong da dat 150 triéu md/nam.

0.8.2. Khi ning itng dung ciia coc dit xi ming trong gia co
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Mét s2 gng dong Cac XM§ trong gia cé n(h @ yQu
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Cong trinh Thuy Cong trinh Cong trinh Cong trinh Va

va nha mdy Giao thong Dan dung Thuy loi tng

Doéng tau Cau -Duong bo || Cong nghiép Thuy dién dung
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I I I ] IR y { L |nhicu

Gifl Gifl Gia|| Giaco Qia Gia || Gia ||Gia ||Chong|| Gia || Gia || Gia Fah

(36 c@ cf)’ giam dp || on (if)’ co c§ truot c§ c§ (:76 e

on ||nén||nén|| luc léq di{lh on | ho ||nén || trdi || nén |[chong | On kﬁéc
dinh|| bai || dé ||tuong chan||nén || mo ||mdng |mong| |méng| | dap | |tham||din
ke ham |[duong | cau || cao than || bo
bo tuy len dap | [kénh

So dé g dung coc PXM trong xdy dwng cong trinh

Khi dua xi mang vao nén dudi dang bot xi mdng hodc nudc vira Xi mang, dau
tién né chiém thé tich 15 rdng cua dat lam giam ap luc 16 rdng trong dat. Sau
Xay ra qué trinh ninh két hinh thanh cac coc PXM trong nén. Chi tiéu khang
cit (1=0.tge+C) ciia coc PXM 16n hon dat nén ty nhién, s& 1am thay doi cac
thong sé chung ciia ciia nén dat hdn hop gitta coc PXM va nén ty nhién quanh
coc thanh mot nén dat méi cé cac chi tiéu co 1y tang 1én. Cac coc DXM nay
thuong dugc bo tri trong than hodc vai hodc & chan cac bo dap, dudi nén mong
cong trinh, trén mai déc, nd co tac dung gia cé mot phan hodc toan bd nén.
Muc ti€u gia cdla ngan chan truot mai, déy troi va lan khong déu, nd con nhu
mot két ciu ngan dong tham va chdng lai hién twong hoa 1ong dit...

Trude nay viée gia cd nén dat co sir dung dén cat thuong 1a phuong phap an
toan va hay dugc st dung. Nguoi ta ¢d thé sir dung phuong phép gia cb bang
coc cat, giéng cét, phuong phap bic thim hat nuée... Tuy nhién khi tai vi tri
xay dung cong trinh gip nhiing noi dia chat yéu can phai xir ly, nguén cung
cap cat dung dé gia c6 nén, cat dung lam chit gia tai kho khan. Néu bat budc
phai ding dé cai tao nén s& mat cong van chuyén rat xa ton kém vé thoi gian

va chi phi cho van chuyén, nhu vy s& cham tién do cua dy &n va khdng con la
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phuong phap lua chon hop ly nira. Trong nhiing truong hop do doi hoi nguoi
tur van thiét ké s& chon céc giai phap xur 1y khac khong can ding téi cat ma van
dam bao yéu cau gia ¢6 dugc su lam viéc 6n dinh cua nén theo yéu cau.
Nghién ciru va tng dung coc DXM vao gia cd nén dat 1a didu ma nguoi thiét
ké phai quan tdm nhiéu téi. Phuong phap nay to ra kha than thién v6i moi
truong, thoi gian thi cdng nhanh, tan dung nhiéu dén diéu kién tai chd dé xu Iy
lam cho dat tot hon.

Viéc nghién ctru tmg dung coc DXM cho gia ¢b nén dat yéu di dugc ing dung
nhiéu tai nhiéu cong trinh trong cic ving dit yéu ¢ nudc ta nhu Hai Phong &
phia Bic, Khu vuc dong bang Nam Bo phia Nam. Tai nhiing noi day chiéu sau
I6p dat yéu 16n, nhat 1a dbi voi dong bang Nam B6 noi ma trit lugng cat phuc
vu cho xay dung khong nhiéu va chi phi cho viéc st dung cat khong dat duoc
hiéu qua kinh té nhu mong mudn. Tiy vao diéu kién vé muyc dich gia cd ngudi

ta c6 thé bo tri nén coc dat xi mang theo mdt s6 hinh thure sau:

a. Coc don . .
b. Hang don c. Hang kép e. Dang tuong

ludi tam giac

i. Coc don luéi 6 h. Vay 6 g. Vay o f. Dang tuong
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m. Giam mat do theo

j. Dang khbi k. Khéi trung nhau 1. Cuing mét do .
chiu sau

Mt bang mét sé phwong phép gia c¢6 coc PXM

1
X I/ Pavement ox. thickness 0.4 m
Apgrox- Cement Stabilized Mat {Thickness 0.6 m) !
=3 .
‘ “ Tank | |
A E: % | & T
10m —— —— —h— —— —ry— —P— Y e F3
-&93 3 £ e - =
B £ x4 4 | ] HEEs
Soft Clay 1 Improved ground {fs
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a. Gia c6 On dinh nén duong (bai) b. Gia ¢6 méng bon chira

d. Gia ¢6 6n dinh thanh hd dao

o i
- -
. L
= i

e. Gia ¢b 6n dinh ngan tham dé, dap h.Gia ¢ 6n dinh bén trong luc
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b. Gia ¢6 on dinh dé cao h.Gia ¢0 6n dinh ké bo

M0t 56 céng trinh g dung coc PXM gia c6 nén thuong gdp

0.8.3. Tinh hinh nghién citu va ting dung coc dit xi ming gia co nén bé chira

xdng diu 6 mudc ta

Nim 1969 Thuy Pién di vién tro mdy thi cong theo cong nghé nay cho chinh
quyén Sai Gon va duoc tng dung ¢ mdt s6 cong trinh dudng. Tai Mién Béc
dau nhitng nam 1970 Thuy Pién cling vién trg cho Vién Khoa hoc Cong nghé
xay dung mot may tuong ty va di thi cdng thi nghiém cho mét s6 cong trinh
nha & Ha Noi. Do trong hoan canh khi d6 gia thanh xi mang cao, cong nghé xir
Iy ton kém so v&i cong nghé gia cb thong thuong, nhu cau xir Iy nén dat yéu

con thap, nén cong nghé nay khong dugc tng dung.

Vao niam 2000, do yéu cau thuc té, phuong phap nay dugc 4p dung tro lai
trong linh vuc xang dau, khi cong trinh chép nhan moét gid tri do 1an cao hon
binh thudng tuy nhién c6 hiéu qua kinh té cao. Pon vi dua trd lai phwong phap
nay ban dau 12 COFEC va nay 1a E&C Consultants. Dén nay da co rat nhiéu
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du an tmg dung coc PXM vao xay dyng cac cong trinh bé chta xing dau, cu

thé nhu:

Dy 4an kho xang dau Tra Néc, Can Tho cua Petrolimex: si dung khoang
50.000 md coc gia ¢ cho 8 bdn, cao 12 m, duong kinh 18,5 m, ap lyc 1én dat
nén 110 kPa, do lan 1au dai cho phép 25 cm “diéu kién dia chat tuong tu nhu
khu vyc san bay Tra Noc” dugc Cong ty Hercules va Cong ty E&C Viét Nam

thi cong tr nam 2001 va da béo cao tai Hoi nghi quéc té Nhat Ban nam 2002;

Dy 4n Kho A Tong kho xing dau Nha Beé: gia ¢ cho 02 bé xing dau (dung
tich 10.000 m®/bé);

Nha may dién Pha My 3, Ba Ria — Viing Tau: gia c6 nén bé xing dau (dung
tich 5000 m%/bé);

Dy 4n kho xing dau Pinh Vii — Hai Phong: gia cd nén 06 bé xing dau (dung
tich 5000m*/bé);

Dy an kho C Tong kho xiang dau Nha Bé: gia ¢d nén 04 bé xang dau (dung tich
10.000m*/bé);

Nha may nuéc Vu Ban — Nam Pinh: gia ¢b nén bé chtra nude sach (dung tich

5000m3) va cac cong trinh phu trg;

Dy 4n Tong kho xang dau mién Ty, khu CN Tra Noc — Can Tho: gia ¢b nén
cho 06 bé xang dau (dung tich 12.500m%/bé).

Bo Xay dung dd ban hanh tiéu chuan: “TCXDVN 385: 2006, Gia cd nén dat
yéu bang coc dat xi mang”; dén nay tiéu chuan nay di duoc chuyén doi thanh
“TCVN 9403: 2012, Gia cb nén dat yéu-Phuong phap coc dit xi ming”. Vién
Khoa hoc va Cong nghé GTVT nam 2004 ciing d3 ban hanh Tiéu chuan thi
cong va nghiém thu cho Bo Giao thong Van tai: “Coc voi-xi mang-dat: Quy

trinh thi cong va nghiém thu”.

Theo thong ké chua day dii ca nudc c6 trén 250 dan may thi cong coc PXM
cac loai. Céc thiét bi nay co thé thi cong coc bXM c6 duong kinh tir 0.5 dén
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1.5m, chiéu sau gia ¢d co thé dat dén trén 30m (thiét bi ciia cac hang Nhat Ban
c6 dai dién tai Viét Nam lén dén trén 50m). Nang suat 6.000+15.000
md/thang/may (phu thudc vao diéu kién nén dat, chiéu dai coc, trinh do tay

nghé cong nhan...; 2 ca lam viéc/ngay).

FATULLRE o Facima
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Gian thiét bi thi cong tai Cang hang khéng Cét Bi-Hai Phong

Giai phap coc DPXM da va dang mang lai nhiing hi€u qua ro rét nhu: thoi gian
thi cong ngan, do In con lai nho, kha ning xir 1y sdu (dén 50 m), thich hop véi
nhiéu loai dat yéu, thi cong duoc trong ca diéu kién ngap siu trong nude hoic
diéu kién hién truong chat hep,... Bén canh do6 mét sO cong trinh c6 két qua
chwa dap mg t6t vé mat kinh té va k¥ thuat nhu su ¢d trong qua trinh thi cong
Cang Thi Vai (do chuyén gia Nhat thiét k&), hay han ché vé chiéu sau tudng
chan bang coc PXM trong xdy dung tang ham cac nha cao tang... Do d6 can
nghién ctru hoan thién hon hé thdng quy chuin, quy dinh cac quy trinh thi

céng va nghiém thu chat ché hon.
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0.9. Két luan chwong 1
Trong chuong nay hoc vién dd néu duogc tong quan vé dat yéu, cic dang va tai
trong tac dung 1én nén dit cua cong trinh bé chira xang dau. Pong thoi khai
quat tinh hinh nghién ctru coc DXM, kha nang ing dung coc BPXM trong nudc
va trén thé gidi, két qua dat dugc cung nhitng vu nhuge diém cua coc PXM

trong linh vuc gia c6 nén dat yéu.
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CO SO LY THUYET TINH TOAN CQC PAT XI MANG GIA CO NEN BE
CHUA XANG DAU

0.10. Pic diém, tinh chit ciia coc dat xi ming

0.10.1. Vit liéu coc dat xi mang

a. Xi mang
Xi ming dung thi cong coc DXM phai duoc lwa chon dé dam bao cudong do
yéu cau va kha ning thi cong. Mot sb loai xi mang tiéu chuin c6 thé dung
trong thi cong coc PXM nhu sau:

- Ximang 10 cao;

- Ximang Pooc lang thong thuong;

- Xi mang da duoc xac nhan 1a dam bao diéu kién cuong do yéu cau théng qua
thi nghiém tron thu dugc tién hanh truée khi thi cong.

b. Nwéc
Nudc dé tron vira gia ¢d nén dung nudc ngam khai thac tai chd 13 phu hop
nhat. Ngudn nudc yéu cdu phai sach, khong 1an vang diu md cong nghiép,
mudi acid, cac tap chét hitu co... va phai thda man yéu cau cia TCXDVN302-
2004.

c. Chit phu gia
Bentonite hodc dit sét ¢ thé duoc su dung nhu chat phu gia v61 muc dich
nang cao hiéu qua va kha niang thi cong. C6 thé sir dung phu gia hdn hop nhu
phu gia chdng mét nuéc, phu gia dong cig nhanh hoic cham...

d. Cwong dp yéu ciu cia vit ligu coc PXM

- Cuong do yéu cau phdan than coc
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Cuong do cua coc bXM ddi véi phén than coc not tao lyc ma sat phai 1é6n hon
hodc bang gia tri cudng d6 yéu cau F¢s duoc tinh toan theo cong thirc dudi ddy
g véi ting truong hop cta nén dit.

+ Trudng hop nén dat cat:
Fs =3(50+10Ny5)

V6i N <22.5(kN/m?)
+ Trudng hop nén dat sét:
Fy =3(10+0.8q,)

Véi q, <200 (KN/m?)
- Cwong do yéu cau phan miii coc
Cuong do cua coc bXM ddi voi phén mili coc noi tao ra sttc khang miii coc
phai 16n hon hoic bang gia tri cudng do yéu cau F¢p dugc tinh toan theo cong
thirc dudi day:
F, =180N
V6i nén dat cat va sét thi N <22 (KN/m?); v6i nén dat cudi soi thi N <50

(kN/m?).

Cuong do yéu cau phan miii coc

Nén ddt ¢ mili coc Gid- il i HIE b?‘nh N 3 S d—é g o
: ciia nén dat ¢ mili coc cauF, =0.18N (N/mm?)
Nén dat cat 0+22 0+4,0
Nén dat sét 022 0+4,0
Nén dat soi 0+ 50 0+9,0

e. Diéu kién cdp phéi
Diéu kién cép phéi bao g6m loai vat liéu gia cd xi mang, trong lugng vat li¢u
gia ¢6 xi ming va ty 18 nudc/xi mang, phai duoc tinh toan dé dam bao cudng
d6 yéu cau cta coc DPXM. C6 hai phuong phap dé thiét 1ap diéu kién cip phodi
nhu sau:
+ Phuong phép thiét 1ap diéu kién cdp phdi tiéu chuan dua trén két qua thi

nghiém trdn trong phong véi miu dat duoc 1y tir hién truong.
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+ Phuong phap thiét 1ap diéu kién cap phdi tiéu chuan dua trén sb liéu vé

cuong do thu duogc tir vi€c thi cong thi nghiém tai cong trudng.

e Diéu kién cap phdi phan than coc
Quan hé giita cudng do yéu cau Fg ddi voi phan than coc va két qua thi
nghiém nén mot truc cua coc DXM duge thé hién trong Hinh 2.1. C6 thé st
dung cap phdi tidu chuan ddi v6i phan than coc trong truong hop khong tién
hanh thi nghiém tron cip phdi trong phong, diéu kién cip phdi tiéu chuin nay

dugc thé hién trong Bang 2.2, trong trudng hop nay sb liéu thién vé an toan.

10'I"I'I'I'I'I'IIIII'I'I'I'I'II
[ Dat sét pha (300kg/m’)
- @ Dt cdt (250kg/m’)

A\ Dt sét (250kg/m’)
[ O Pat hiw co (250; 350kg/m’) »

O Viét Nam .

[ @ Dat hiru co (250kg/m’)
| A DAt sét (250kg/m’)

(=]

(=)

e
for
>
o
.
.

Cuémg dd nén 1 truc (N/m |'|12)

A 5 <
u phan thén €0

s B Y& G =
.ﬁ% P Cudng Eei= 0.038+0.13
&~

Moi quan hé giita cwong do yéu cau Fcf ddi véi phan than coc va két qua thi
nghiém nén 1 truc cua coc PXM

(S6 liu thu duoc tir két qua thi nghiém nhiéu cong trinh tai Nhat Ban va Viét Nam)

Diéu kién cap phoi tiéu chuan phan than coc

T p , Ty 1é giita nuéc va vat Luong vat liéu déng
Loetaat phanthan:cge liéu déng cimg (%) cung (kg/m?)
Nén dat sét 250
Neén dat so6i (soi cudi) 250
= = 60 ~ 100
Neén dat sét pha 300
Nén dat c6 chwra chat hitu co 300
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e Diéu kién cap phoi phan miii coc

Cuodng do yéu cau ddi véi phan mili coc dugc thé hién trong Bang 2.3. Hinh

2.2 thé hién mdi quan hé giira gia tri SPT trung binh ctia phan miii coc véi két

qua thi nghiém nén 1 truc ciia coc DPXM. Pudng thang thé hién cuong d6 yéu

cau F¢p trong Bang 2.3 ciing duoc vé trong Hinh 2.2. T Hinh 2.2, danh gia

mot cach thién vé an toan, c6 thé quyet dinh diéu kién cap phoi ti€u chuan doi

v61 phan miii coc, diéu kién cap phoi tiéu chuan nay dugc thé hién trong Bang

2.3. S6 lidu trong Hinh 2.2 14 két qua thi nghiém thu dugc trong cac cong trinh

da thi cong tai Nhat Ban.

Diéu kién cap phoi tiéu chuan phan miii coc

Gia tri SPT trung | T¥ Ié giita muoc va Lurong vat liéu
Nén ddt ¢ miii coc | binh N ciia nén ddt | vat liéu dong cimg déng cimg
0 mili coc (%) (kg/m?)
Neén dat cat N <22 250
3 . N<8 250
Nén dat sét
§<N<=<22 60 ~ 100 500
. N<22 250
Neén dat soi
22<N<50 500
f. Ty lé trgn co bdn ciia vita xi mdang
Bang 2.4 thé hién ty 1 tron co ban cua vita xi ming trong truong hop khoi
luong riéng vat liéu xi mang la 3,04.
Ty l¢ tron co ban cua vira xi mang
Ty 1é giira nuoc va vat | Vit liéu xi mang Nuoc Sau khi trén Ty
liéu xi mang W/C (%) C (kg) W (kg) (1) trong
60 1076 646 L72
80 886 709 1000 1,60
100 752 23 1.50

Hinh 2.2 thé hién quan h¢ gitra cuong do yéu cau F, doi voi phan mili coc va

két qua thi nghiém nén 1 truc cia coc DXM.
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Quan hé gitra cuong do yéu cau Fcp doi voi phan mili coc va két qua thi nghiém

nen 1 truc cua coc PXM

0.10.2. Cic yéu té inh huéng dén sy hinh thanh cuong dé ciia coc PXM
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Su bién doi vé gia tri cuong do vat licu coc PXM bi anh hudng bodi nhiéu yéu
t6 khac nhau boi co ché cua su phat trién cuong d6 vat liéu coc DXM dién ra

kha chdm phu thudc vao cac phan tng hoa hoc giira dit va chét gia cb.

Céc thong s6 anh huodng t6i cuong do vat liu coc DXM phan thanh 4 nhém

nguyén nhan chinh sau:

| - Nhom yéu td lién quan téi dic tinh chat gia c6;

Il - Nhom yéu t6 lién quan t6i dic tinh va diéu kién dat dugc gia c;
11l - Nhém yéu t6 lién quan toi cong nghé thi cong;

IV - Nhom yéu t6 lién quan t6i diéu kién bao dudng.

Trong do:

Nhém I bao gdm:

+ Loai chat gia cb;

+ Ham lugng chéat don (chi yéu 1a cat, voi);
+ Nudc tron va phu gia.

Nhém II bao gom:

+ Dic tinh hoa 1y va thanh phan khoang vat cua dat duoc gia cd;
+ Ham luong hitu co;

+ pH cua nudc trong dat;

+ Do 4m va ham luong nudc.

Nhoém 11T bao gom:

+ Loai pha trdn;

+ Nang luong tron va thoi gian tron.

Nhom IV bao gdm:

+ Nhiét do.
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+ Thoi gian bado dudng;
+ Sy thAm wdt va lam kho cta khu vue dat duoc gia cd.

Can luwu ¥ ring dic tinh cta chét gia ¢d c6 anh huéng manh nhat téi cuong do
cta dat sau gia ¢d. Vi thé viéc lya chon vt liéu lam chat gia ¢d 1a cuc ki quan
trong. Hién nay co rat nhiéu loai xi mang c6 mat trén thi trudng cod thé sir dung
1am chat gia cd. Tai Viét Nam da c6 nhimng nghién ctru ban dau vé st dung cac
loai xi mang khac nhau trong cong nghé tron sau theo kinh nghiém cua Nhat
Ban va nudc ngoai, tuy nhién chua dugc tong két va cong bd rong rii. Hoc
vién d3 duoc tham gia thi nghiém va thi cong coc DXM véi nhiéu loai xi mang
nhu: xi mang PCB40 Cam Pha (dy an Puong lién Cang Cai Mép — Thi Vai),
xi mang PCB40 Ha Tién (du an Pudng ndi tir dudng Nguyén Duy Trinh vao
khu cong nghi¢p Pha Hitu, quan 9), xi mang PCB40 Tay Do (dy 4&n Cang hang
khong qudc t& Can Tho), xi mang PCB40 Vicem Hai Phong (du 4n Cang hang
khong quéc té Cat Bi), Xi mang Holcim Stable Soil (du 4n Puong cao téc Tp
Hb Chi Minh — Long Thanh — Dau Giay), xi ming Larfage Soil Crete, Larfage
Tower (du 4n Bii cang ché tao két ciu kim loai va thiét bi dau khi Sao Mai -
Bén Pinh)... nhan thay hai loai xi ming Holcim Stable Soil va Larfage Soil
Crete anh huong dén cuong d6 coc DXM cao nhat, gin gip doi so voi cac loai
xi ming PCB40 thong thuong khac. Pay 1a hai loai xi ming Pooc ling hon
hop xi 10 cao ( PCBggs 40 loai IT) chuyén dung cho coc BXM, da dugc thiét ké
dic biét nham 6n dinh cac loai dit co kha nang chiu luc yéu, dem lai su 6n

dinh cao vé cuong do.

Céc yéu t6 thudc nhom II ¢6 ¥ nghia quan trong ddi véi dat duoc gia cb 1a cac
dang dat khac nhau va nhiing diéu kién nay khong thé thay dbi dugc tai mdi
cong truong. Trén thé gidi tinh téi nay dd c6 kha nhiéu nghién ciu anh huong
clia cac dic tinh cua dat trong viée tmg dung gia c¢b bang xi ming nhu nhitng
nghién ciru ctia Thompson nam 1966 véi diéu kién dia chat & Illinois va da rit

ra két luan: yéu té chinh anh hudng bao gébm do pH cua dat, ham luong hitu co
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c6 trong dat. Hay cac nghién ctru clia cac tic gia Nhat Ban Okumura (1974);
Kawasaki (1978, 1981, 1984...).

Céc yéu t6 thudc nhom thir 11T c6 thé d& dang hon dé thay ddi va diéu khién
cling nhu kiém soat. Phu thudc chinh vao nang lyc cia nha thau thi cong.
Nhém yéu té tht IV ciing c6 thé thay doi dé dang trong diéu kién phong thi
nghiém tuy nhién chiing ta khong thé kiém soat dugc trong diéu kién thi cong

ngoai hién truong.

0.10.3. S thay déi cwong dé coc DXM theo thoi gian

Cuong d6 nén nd hong q

Theo nghién ctru cua cac nha khoa hoc Nhat Ban, cuong do coc BXM tai mdt
s6 cang “Yokohama, Fuckuyama, Imary” ting tuyén tinh 13 ham logarit theo
thoi gian va phu thudc vao timg loai dat khac nhau va ham luong xi ming

duogc gia cO.

8§50 Yokoha.ma Cl!}" ) : [ ' .......... '. .................
{Pm‘tland Cement, @ = 151} kg!m—"] i i

CAT, 1999
: : : T,

q0|.... S % N S -
‘.\"\ M M N H
= | : ave.
~ :
Z : Fukm 1a Clay
S ; wick Lime, gw =12 5% .
= 200 eraahl&l(ltazu:ne 19925 ™™l D m.m

Iman CLHE )
tabilizer, aw = 5%]
nshjdlel:al 1992}
Ol
1

10 50 100 500 1,000 s,ucrn 10,000
Thoi gian (ngay)
Cuong do coc DPXM tai “Yokohama, Fuckuyama, Imary” tang theo ham

logarit (Terashi, 1977)
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151 @=100kg/m’ o = 200 kg/m’ o = 300 kg/m’

10

T Hoéoﬁik.,/,o—r‘".

0 100 000 0 100 1000 0 100 1000 Ngay

Cuong do khang nén khong thoat nuoc theo thoi gian (Saitoh,1988)

=

o= 100 kg/m’ [ o =200 kg/m* - o =300 kg/m’

o

% 100 1000 0 100 1,000 0 100 1,000  Ngy
Ti I¢ qulQu2g d0i voi mot so mau dat theo thoi gian (Saitoh, 1988)

Theo két qua nghién ciru cia hoc vién trén mot s6 cong trinh trong nudc thi

anh huong ciia ham lugng xi ming dén cudng d6 chiu nén duge thé hién qua

Hinh 2.6, chi tiét xem Phy luc Il: “Két qua thi nghiém nén né hong mot sb du

an str dung coc xi mang dat gia c6 nén dat yéu”.

Quan hé Qu - Ham lwong chit gia ¢

|
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o
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o
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o

=
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—e— San bay Cin Tho - Xi ming Tay D6 —B— San bay Cat Bi - Xi mang Vicem Hai Phong
— — Céng Sao Mai - Xi mang Holcim Stable Soil —«— Cang Sao Mai - Xi mang Lafarge Soil Crete

Biéu d6 quan hé sirc khdang nén q, Va ham lwong xi mang gia cé
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0.10.4. Kinh nghi¢m gia cé dér véi mét sé loai dat yéu
Theo tong két cua Euro Soil Stab trong “Design Guide Soft Soil Stabilisation-

CT97-0351” thi hiéu qua gia cb d6i véi cac loai dit cta cac chat gia c6 nhu

sau
Badng hiéu qua gia cé doi véi cdc logi dat ciia cdc chat gia c6 [10]
Bun Sét Dt hitu co | Than bun
Chét gia c6 Hc‘znf luong Ha‘nz luong Hc‘mj luong | Ham luwong
hiru co hitu co hitu co hiru co
0-2% 0-2% 2-30% 50-100%
Xi mang Xx X X Xx
XM-+thach cao X X Xx Xx
XM+Xi 10 cao Xx Xx Xx XX
Voi+XM Xx Xx X -

Ghi chd: xx : chét gia cd rat tot trong nhiéu trudong hop
XX : tot trong nhiéu truong hop

X : tot trong mot sb truong hop

- : khong phu hop.
Ciing theo tai liéu nay cuong do dat sau gia cb dat tir 2 1an dén 10 1an cuong
do dat ty nhién tuy theo cac diéu kién cu thé vé loai dat, chat gia cd va cong

nghé thi cong. Cu thé:

Than bln: Trong mot vai truong hop khi thir cic mau tron voi than bun da
dugc tién hanh trong phong thi nghiém, phan 16n cac truong hop di sir dung
ximang va gi tri cta Seff vao khoang 5. “Thuat ngit hiéu qué gia ¢ Seff duoc
dung & day: nd duoc dinh nghia nhu ty s6 giita 6 bén cat cua dat da duoc gia
¢ va dat chua dugc gia ¢6”. Than bun thudng cé trong céac 16p cung voi dat
mém khac nhu dat sét va gyttja. Trong cac truong hop thong thuong hiéu qua
gia ¢ nay 1a khong du va do d6 than bun ndy can phai lay di va thay thé bang
dat ma sat. Cac thir nghiém trong phong thi nghiém cho thiy rang do bén cit

¢6 thé 1am duoc cao hon 10-20 lan trong than bun va 10-40 1an trong dét sét so
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v6i trang thai ty nhién. Phuong phéap nay co thé ap dung c6 hiéu qua kinh té k§
thuat trong cac trudng hop gia ¢d mot khu vuc co stc chiu tai thap nhu mot

Irra chon so vo1 dao bo di.

Gyttja: Mot vai thi nghiém duogc tién hanh trong phong tron voi vao trong
gyttja cho thiy hiéu qua gia cb thip. Ximing va voi/ximing cho hiéu qua tét
hon rat nhiéu. Tuy vay hiéu qua gia ¢ thuong rat thap, va thudng gyttja ciing
phai dao bo di gidng nhu than bun. Khi mét 16p gyttjia ma bén dudi c6 mot 1op
sét thi viéc gia cb trong gyttja co thé can nhic tuy nhién né khong chic chin

dat hiéu qua nhu mong muén nén thuong khong dua vao tinh toan.

Diit sét cé chiva Gyttja: Hiéu qua gia ¢ do chi thém voi c6 thé dat khoang 5 .
Xi ming va voi/xi ming tao ra mot hiéu qua cao hon dang ké S = 10 - 20.
Néu dat sét chira Gyttja can phai gia c6 thi kién nghi ding chét gia c¢d 1a voi/xi

ming, va 3 thang sau khi thi céng cac coc mdi cho phép dit day tai.

Diit sét chiva sul phid: Khong c6 nhiing kinh nghiém néi chung vé dat sét co
chura sulphide phan tng ra sao khi dugc thém vao 1a voi/xi ming. Do vay diéu
quan trong 13 phai thuc hién cdc mau thir pha tron trong phong thi nghiém doi
v6i ting trudng hop riéng r&. Cling giébng nhu ddi véi trudng hop dat sét chira
gyttja, su phat trién ciia do bén 1a twong d6i cham. Néu dat sét chira Sul phid
can phai gia ¢ thi kién nghi dung chat gia ¢ 1a voi/xi mang va 2 dén 3 thang
sau khi thi cong cac coc méi cho phép dit ddy tai. Ciing c6 thé trong giai doan
som hon cho phép dit mot tai trong bang voi tai ma dat sét khong gia cd ¢ thé
mang dugc.

Dit sét: Dat sét 1a thich hop nhat dé gia ¢ bang voi va voi/xi mang. Hiéu qua
gia ) phu thudc vao sb luong cua chét gia ¢b duoc chon va vao thoi gian co
thé c6. Thong thuong dat duoc hidu qua gia cd tir 10 — 20 lan.

Dit sét cé I6p bun, bin sét: Loai dat nay ciing thich hop dé gia c6. Doi voi

ham lugong bun cao thi cac két qua véi voi/xi mang s€ tot hon nhi€u so voi chi
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dung voi. Khi ham luong bun cao kién nghi dung voi/xi ming lam chat gia ¢,

thuong dat duge hiéu qua gia cb tir 10 - 20.

Bun va bun chdra sulphid: Méi chi ¢ mét vai thi nghiém duoc tién hanh.

Chua tinh dugc hiéu qua gia cb do do bén cit cua dat khong duoc gia ¢ khong

xac dinh duoc. Theo kinh nghiém ty sé giita cuong do hién trudng va trong

phong trong khoang 0,2 dén 0,5. Dat roi c6 ty s6 cao hon, quyét dinh boi do

Ham leong xi mang p(t/m®)

Quan hé gitka cwong dé cdt khong thodt nude (qu, u, loai dat)

min cua hat.
Bdng thong ké mét sé loai dat dwoc gia cé sau ddy
Loai| vu Ty 1& cap phéi hat(%) Tinh
, 2 Wn (%) |Wi (%) \Wp (%) PH ,
dat | (t/m°) Cat, soi [Cat min| Sét tham
A |1,38+1,76 | 55+144 | 51+121 2+18 30+50 33+50 29+52 | 8,1+8,7 | 2,0+7,0
B |1,28+1,70 | 38160 | 27+204 3+42 18+76 27+70 16+54 |7,3+8,9 |3,8+12,9
C |150+1,76 | 42+86 49+110 3+43 22+66 36+54 12+55 | 5,5+7,9 | 4,0+12
D |150+1,76 |114+740 55+6,0 | 19+64
E |149+197 | 25:56 49+86 9+35 2+22 5,4+9,3 |3,3+15,2
° qre = 32 5F - 1.625
O
e}
=
=
S F= o - pH=E
= F=W,_ - pH=>8
(@)
S ~
R N
: S
e =S
- o typeA
?D o type B
,g e ypeC
=) w  [¥pc D
O A typeE
-
£
0.3
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0.11. Cac quan diém tinh toan d6i véi coc PXM gia ¢6 nén dit yéu

Trong nén dat dugc gia ¢b bang coc DXM, duéi tac dung cua tai trong ding va
ap luc day ngang trong nén bit budc coc BXM trong nén c6 nhitng tng X
khac nhau ddi véi tirng dang tai trong. Hién nay theo rat nhiéu nghién ctu caa

c4c tac gia c6 nhitng quan diém tinh toan khéc nhau.
0.11.1. Quan diém coc dit xi ming lim viéc nhwr coc

Nén dat chira nhi€u cat va véi trinh d6 thi cong dam bao, lugng xi mang tron
vao nén voi ty luong 16m, coc PXM co6 thé dat cudong dd cao hon nhiéu so voi

nén dat xung quanh nén co thé xem cic coc PXM nhu coc clng dé tinh toan.
0.11.2. Quan diém tinh toin nén dit hén hop

Khi thue hién thi nghiém cat (trong phong) khdi hdn hop - dat va va dat xi
ming, khi cac chi tiéu vé cudng d6 cua khoi dat xi ming khong qua 16n so voi
khéi dat ty nhién. Cac dai lugng gbc ma sat trong ctia dat ti nhién va goc ma
sat trong cua khdi DXM doc 1ap véi cac thong sb vé luc dinh cua ching. Khi
d6 d6i voi mit phang pha hoai vong tron Mohr duogc biéu dién duéi hinh sau:

MZE chfy dl o

—03 —O2 —C1 —O \w

Ung dung vong tron mohr véi khéi hon hop (Pdt +DXM)
Khéi hdn hop dat + DXM c6 chi tiéu khang cit tong hop:
Tt = 0199t Cr
Ty = O.[S-19Pxmat(1-5).t9¢1n] +5.Cumat(1-5).Cin

{ c.tgepy = G-[S-tg(med"'(:I-'S’)-tg(Ptn]"'S’-med
o
Ctd = S-med +(1'S)-Ctn
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= tg¢pu = S.tgPxma*(1-5).19¢prn

= P = arctg[s.tgoxma+(1-5).tg ]
Quan diém tinh toan theo nén hdn hop cho rang khi chiu tai trong khéi coc
PXM va nén dit quanh coc dugc xem nhu dong nhat va dugc coi nhu mét nén
méi ¢6 cac s lidu cudng d6 ¢, Cu, Eg, duoc nang cao (duge tinh tir ¢y, Cin,
E., cia nén dat xung quanh coc va vat liéu coc ®ymg: Cyma, Exma). CONg thirc
quy déi twong duong dua trén cuong do coc, dat va dién tich dat duoc thay thé
bai coc DXM.

Cu =5.Cxmg +(1-5).Cy,
©ia = S-Pxmd +(1-8). 0y
Ew = S.Exmg +(1-9).Ern
Yia = S$¥xmd +(1-8) ¥t
S = Symd/Shen

Trong d6: s 1a ty 1é giira dién tich coc XM trén dién tich nén hdn hop duoc

gia ¢d twong Gmg
Theo phuong phép tinh ndy, bai toan gia ¢b dat c¢6 2 tiéu chuan can kiém tra:

Ti€u chuan vé cuong dd: ¢y , Cy cia nén dugce gia cd phdi théa man dieu kién
stc chiu tai dudi tac dung cua tai trong cong trinh.
Ti€u chuan bién dang: Mddun bién dang cia nén dugc gia c6 Ey phai thoa

man diéu kién lin ctia cong trinh.
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Tai trong don vi
tac dung q

Ah,
I

e e e e e
N ———————
e e
_
e

Cdch thire truyén tdi qua nén hon hop
0.11.3. Quan diém tinh toin két hop

Theo quan diém nay thi khi tinh toan strc chiu tai thi tinh toan coc DXM tuong
tu nhu tinh toan véi coc, khi tinh toan bién dang thi tinh toan theo nén hdn
hop.

Strc chiu tai cua coc don: kha nang chiu tai ctia coc dat xi mang duogc quyét
dinh boi stc khang cat ciia dat sét yéu bao quanh (dat bi pha hoai) hay strc
khang cit ca vat liéu coc dat xi mang.

Co_)gh nhém = (ndHcoc+2,25Pd2)CU

Kha nang chiu tai ctia nhom coc dat xi mang phu thudc vao d bén cat cua dat
chua xttr Iy bao quanh coc va do bén cat cua vat liéu coc dat xi mang.

Qghnhom =2Cy H (B+L)+(6 - 9)Cy BL

Trong do: H chiéu dai coc dat xi mang (chiéu cao cua nhom coc);

Cu: D0 bén cit khong thoat nudc cua dat (bang gid tri cat canh);

B, L : Chiéu rong va chiéu dai nhém coc.
S& di cac quan diém trén chua thong nhat vi ban than van dé phirc tap, nhiing
nghién ctru 1y thuyét va thyc nghiém con han ché. Quan diém tinh toan coc

DbXM lam vi¢c nhu coc yéu cau su tuong quan cudong dd cia vat liu lam coc
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phai 16n hon rat nhiéu so voi cuong do dat nén. Véi chat lugng thi cong hién
6 trong nudc, cuong do vat liéu coc DXM trong gia c¢b thuong nim trong
khoang 100-200 kPa (cong nghé tron khd), 200-1000 kPa (cong nghé tron udt)
nén nhiéu chuyén gia nén mong cho rang quan diém tinh todn coc PXM nhu
coc ctng 1a chua duoc hop 1y. Quan diém “tinh todn nén dat hdn hop” cho két
qua twong dbi sat v6i thuc té, dd dugc kiém chimg qua nhiéu cong trinh thi
cong trong nude. Mit khac quan diém “tinh todn nén dat hdn hop” duoc dé
cap dén trong tiéu chuan TCVN 9403-2012, nén trong khudn kho cta luan vin

hoc vién lya chon tinh toan theo quan diém nay.
0.12. Thiét ké coc dat xi ming
0.12.1. Nguyén Iy thiét ké

Dé xir 1y tron sau duogc thiét ké sao cho cong trinh xay dung dat cac yéu cau vé
tinh kha thi, kinh té va lau dai, chiu duoc céc tac dong va anh hudng trong qua
trinh thi cong va st dung, tirc 1a thda man cac diéu kién vé trang thai cuc han
va trang thai gii han st dung. Thiét ké thuong theo phwong phép lip, trong do
két qua ctia nhiéu phuong phap thi nghiém kiém tra 1a mot phan quan trong.
Thiét ké so b dua trén két qua thi nghiém mAu trén trong phong. Twong quan
cudng d6 nén khong han ché né hong gitta mau than tru hién trudng va mau
tron trong phong c6 thé chon theo kinh nghiém tir 0.2 d&én 0.5 tiy theo loai dat
va ty 18 tron. Néu két qua thi nghiém hién trudng khong dap tmg yéu cau thi
phai diéu chinh thiét ké cong nghé va khi can thiét diéu chinh ca thiét ké chirc

nang.
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Xac |ap cac diéu kién thiét ké

X

Két qua khdo sat Thi nghiém trong phong Co sé& di¥ liéu vé tuong
hién trwdrng vei dat dai dién va theo ty quan gilra curong do trong

Y

I1& trén khac nhau phdng va hién trwdng

h J
Xac lap cwong do thiét ké

X
Pé xuét giai phap thi cdng va so bé
xac dinh kich thuéc khoi gia cb

h
Phan tich thiét ké aé dap ng cac
yéu cau chire nang tong the

Piéu chinh tinh nang trén néu Ché tao tru thir dé xac nhan cudng
cwéng dd va do dong nhat chua dd dy tinh va dé déng nhat
dat

b
Thiét ké ky thuat thi céng, thi céng
(ai tra theo quy trinh da dam bao
chat lrgng yéu cau

So do thiét ké lap cac dw an coc dat xi mang

Hién nay céc thiét bi thi cong trén thé gidi c6 dudng kinh coc DXM (d=0.6;
0.8; 1.0; 1.2; 1.5; 1.6...), tuy nhién viéc Gng dung pho bién tai Viét Nam hién
nay trong mot sd cong trinh thi cong bang coc PXM (d=0.6; 0.8; 1.0; 1.2m).
Tuy theo diéu kién va kha ning thi cong trong thiét ké chon dudng kinh coc
pht hop. Vé so dd bé tri nén coc DXM theo mit bang thi tiy thudc vao dudng
kinh coc, chi tiéu co 1y cua dat, cuong do thiét ké cua coc XM, yéu clu vé tai
trong trong qua trinh khai thic ma ta s& dua ra so d6 bé tri mat bang phu hop.
Dé gia c6 nén bé chira xang dau bang coc DXM thuong thiét ké theo 2 so do

bo tri coc trong mat bang bé sau:
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PSP PIPT
2000000904
SEPHPTERP®
Lt e dde o ddod
SIS PIOH PP
20900000009
'g.......'

Phurong dn bé tri mdt bang coc theo dang hinh tron

Phuong 4n bd tri mit bang coc theo dang hinh tron ¢6 wu diém 1a tap trung Gmg
sut tai tAm va bién (2 vi tri chiu lyc chinh cta bé chira) nhung lai ¢6 nhugc
diém 1a khong tién thi cong vi may thi cdng phai di chuyén nhiéu va khong st

dung dugc may khoan 2 truc cong tac.

0.12.2. Tinh toin thiét ké
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a. Kiém todan svrc chiu tdi cua nén dat

e Sau khi nén dét yéu duoc xtr 1y bang try dit xi mang, ap luc phan bd tic dung
1én dau coc va nén dét yéu xung quanh xac dinh theo cong thic:
P

col a+ ESOil (1_a)

col

*
O-col Esoil

Osoil — E_,
Trong do:

P: Téng tai trong phan bd tinh dén cao dd dinh coc;

a : Ty dién tich cta coc dat xi mang;

Eoii : Modul bién dang ctua nén dat xung quanh coc dat xi mang;

Eco : Modul bién dang cua coc dat xi mang.

e Cuong do chiu tai cua nén dat xung quanh coc dat xi mang xac dinh theo cong

thuec:

0 = %[0.58;4\” +cN, + DN, |

Trong do:

y . Dung trong tu nhién cua dat;

B : Chiéu réong mong quy udc;

D : Chiéu sdu ddy méng quy udc;

N,,N,, N, : H¢ ) phu thudc goc ma sat trong cua dat;

¢ : Luc dinh két cua dat;

FS : Hé s6 an toan = 2.5.

Két qua kiém toan strc chiu tai nén dat sau khi xur 1y, ap luc phan bd tac dung
1én ddu coc va nén dat xung quanh phai nhé hon cudng d6 khang nén thiét ké

cua coc va cuong dg chiu tai ctia nén dat.

b. Kiém todn lun ciua nén dat



- 46 -

Do 1un tong (S) cua nén dit dugc xac dinh bang tong do lun cua khdi gia cd
coc xi mang va do ltn cia nén dat dudi khéi gia cb:
S =5;+S;
Trong do:
S, : D6 lin cua khéi gia ¢b coc dét xi ming;
S,: Do ltn cua nén dat phia duoi.
D6 lun cua khbi gia cb

D6 lan S1 cua khdi gia ¢d coc dat xi mang dugce tinh theo cong thuc:

_pH_ pH
E, aE.+(@-a)E,

Sy

Trong do:

p : Tai trong cong trinh truyén 1én khéi gia cb;

H : Chiéu siu khdi gia cd;

E. : Modul dan hoi cua vat liéu, E; = (50-100)C;

E, : Modul bién dang cua dat nén gilra cac coc, Eq = 250C,.

D6 lun theo thoi gian ctia khdi gia ¢d duoc tinh theo cong thirc:

Sl(t) = 51U

U = 1_exp{—20h.t}

R2.f (n)

2

f(n) =n2n—{ln(n)—0.75+ Lo 412)}{”

-1 n’ n n
Trong do6:
U : Do c6 két theo thoi gian;
Ch : Hé s6 c6 két theo phuong ngang ctia dat nén;

T : Thoi gian lan ¢6 két;
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R : Ban kinh anh hudng cua coc, R=0.56S;

S : Khoang cach tim céc coc dt xi mang;

n = R/r (r 1a ban kinh coc dét xi mang);

Lp : Chiéu dai thoat nudc bang nira chidu day 16p xt Iy nén néu co 16p cat
thoat nudc phia duoi;

ks : Hé s thAm cua dit nén;

k. : Hé sb thim cua coc dit xi mang, k.= 200 ks d6i v6i coc dat xi mang thi

cong bang phuong phép tron udt.
D0 ltn cia nén dat dudi khoi gia co
Do lun S, ctia nén dat dudi khoi gia c6 néu 1a nén cat dugc tinh theo cong

thirc:
H
S, = Zp?
Trong do:
p : Tai trong cong trinh truyén 1én nén dudi khéi gia co;
H : Chiéu siu khdi gia cd;
E : Modul bién dang ctia nén duéi khéi gia cb.

Do lun S, ctia nén cat chi bao gdm do lun tirc thoi, xay ra ngay trong qua trinh

thi cong san nén.
Do In S, cua nén dat dudi khdi gia ¢d néu 1a nén sét duge tinh toan theo Iy
thuyét c6 két thim Tezaghi nhu sau:
S, =Sj+ S+ S
Trong do:
S;: Do lan tirc thoi cua nén dat;

Sc: B un ¢6 két so cap ctia nén dat;
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S, : Do lan cb két tha cép ctia nén dat.
D6 lun tirc thoi (S;) 13 do lan xay ra do hién twong thoat khi trong dat va su
chuyén dich ngang cua nén dt yéu dudi tai trong dép:

Si = (m-1)S,
Trong do:
m: Hé sd léy bz"mg 1.1 — 1.4, phu thudc tai trong tac dung va bién phap gia cd;
S, : Do lin ¢ két so cép.

Do ltn ¢ két so cap S, duoc tinh toan theo phwong phap tong cac 16p phan to

v6i cong thire sau:

+ Truong hop cd két trude nhe:

" h i +0'
= c'l
S Z1+eo{ ° }

i=1 z O-pz

+ Truong hop cd két trude ning:

‘Z { diz;iai}

vz

+ Truong hop dudi cb két:

‘Z { cri;oiz}

Trong do:

h; : Chiéu day 16p dat tinh Itn thi i (h; < 2m);

e) : Hé s rong cuia 16p dat thir i ¢ trang thai tu nhién ban dau;
C! : Chi s6 nén lan ctia 16p dat thi i;

C! : Chi s6 nén phyc hoi ctia 16p dat thi i;

o, Ap luc tién c6 két 16p dat thir i;
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ol : Ap luc do trong lwong ban than ciia cac 16p dat tw nhién nam trén tai gitra
16p dit i;

ol Ap luc do tai trong dap gy nén tai giira 16p dat i.

Do lan cb két so cip S, duoc tinh theo cong thire sau:

1
= ——C,_h.log(t/t
Ss = 1 Caltlogt/ty)

p
Trong do:
C, : H¢ s6 ¢ két thir cép;
ep: Hé s6 rong cua dat khi két thiic Itn ¢ két so cap;
h : Chiéu day 16p dat tinh lun;
t, : Thot gian két thuc 1an cb két so cap;
t : Thoi gian tinh lan ¢b két thir cap.
Do 1an ¢b két so cép Ss duoc thtra nhan chi xdy ra sau khi lan cb két so cép két
thic va d¢ co két dat 100%.
Do lan cb két theo thoi gian S,(t) duogc tinh toan theo 1y thuyét cd két thAm cho
truong hop thoat nude theo phuong thang dung:

S,(t) =ScUy
U, =f(T,)
Ctb
T, =24t
H 2

Trong do6:

Uy: D6 cb két theo phuong ding;
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T,: Nhan t6 thoi gian;
CP: Hé s cb két trung binh theo phuong thing dimg cua cac 16p dat yéu trong

pham vi chiéu siu chiu nén cuc han Hy;
C,; : Hé so co két theo phuong thang dung cua 16p dat yéu thu 1;

H : Chiéu sau thoat nudc theo phuong thing ding (Khi dia ting 16p duédi c6
16p cat H=H,/2);
h; : Chiéu day 16p dit i trong pham vi ving chiu nén H,.

0.13. C6ng nghé thi cong coc dit xi ming
Hién nay trén thé giéi pho bién hai cong nghé DXM tron sau 1a cong nghé tron
wdt va cong nghé tron kho. Nguyén 1y cong nghé 1 dung thiét bi chuyén dung
dang may khoan rudt ga ha miii khoan dén @6 sau du dinh déng thoi lam toi
dat, thi cong tron chat gia cd trong dat yéu theo: pha di xudng hoic trong pha
di 1én hodc trong ca hai pha di xuéng va di 1én. Két qua 1a hinh thanh mét coc
dat da gia c6 nho dat yéu da duoc tron déu véi chét gia cb.
Vi cong nghé hién nay, coc DPXM co thé duoc ché tao voi nhiéu kich ¢ khac
nhau. May tron sau thuong c6 1 truc cho dén 4 truc tron. Véi may nhiéu truc,
cac truc nay dugc gan voi canh quay va quay nguoc chiéu nhau khi tron dat
v6i xi ming dé tao ra coc dat gia cd c¢6 chat luong tot, dong déu. Pudng kinh
coc c6 thé tir 0.5 cho dén 2.0 m. Gan diy & Nhat Ban d3 xut hién cac thiét bi
16n c6 sb lugng truc tron 18n t6i 8 truc va cé thé ché tao coc véi dién tich 1a

1m?. 2.2 m?, 5.7m,
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Yé&u cau chirc nang

(dn dinh, d lan...)

N Thiét k& dia ki thuat
| Biéu kigén dat nén{cwdng dd, ma dun, thdm )

Lwa chon ky thuat

i

F

(tron khd, wot, 0 hop)

Khéng ché céng trucrng
Buwé&ng vao, méi tredrng, khi hau, chwdng ngai

Kinh nghiém tlr cac dw an
tworng tr hodc tredc day

P

Trén trong phang

r

Thiét ké cor s

Loai va khdi lrong xi mang, thiét bi, ndng lvrgng

Kinh nghiém tlr cac dy an
tworng tr hodc tneérc day
-~

Chuan bi cong trieérng va ché tao try thir

¥ r h,

Quy trinh k¥ thuat quy dinh cudi cling
Loai va khai lrong xi méang, thiét bi,
khodng cach, chiéu dai, van tic, hanh
trinh. ..

Banh gia két qua thi nghiém va quan
trac

Kiém dijnh cac thdng sb thiét ké, tinh
bién thién cia cac dac tinh, chwdng ngai
va didu kién nén dat ...

h 4

Ké hoach quan ly chat lugng
Loai va tan suat thi nghiém, giam
sat, quan tric va kiém tra

|

Lap hé so hoan céng va nghiém thu
Quan trac dai han
Lap hd so kinh nghiém

Thi céng

Chuan bi, thi céng, thi nghiém(lay
ma&u va thi nghiém). giam sat, quan
trac, ghi chép ho so

Nguyén tdc thue hién dy an thi cong tron sau

Theo lich st phat trién, trén thé gidi hién c6 hai truong phéi cong nghé khac

nhau ctia Nhat Ban va Chau Au.
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Cong nghé thi céng coc PXM Bdic Au — Nhat Ban [3, Tr20]

Thiét bi
Vian téc xuyén xudng

Bdc Au
2.0 m/ph+6.0 m/ph
1.5 m/ph+6.,0 m/ph
100+200 vong/ph
150+500 cho méi m
100 kg/m’+250 kg/m’
10 mm/vong +30mm/vong
Dién hinh trong khi it 1én

Nhat Ban
1,0 m/ph+2.0 m/ph
0,7 m/ph+0.9 m/ph
24+64 vong/ph
> 274 cho méi m
100 kg/m’+300 kg/m’

10 mm/vong+35mm/vong
Xuyén xudng hoic nit 1én

Van toc rit 1én

Téc dd quay ciia canh tron
S6 lrgng vong quay canh
Khéi lrong xi mang phun

Tdc @6 rit ( xuyén)

Pha phun xi mang

Cong nghé dat dwoc doi véi cong tac thi cong coc PXM [3, Tr21]

Thiét bi Chi tiét Chfiu A Wm . Nhfi : B.d;n’
trén can trén can trén bién
S6 lwong truc trén 1-3 1-4 2-8
Duong kinh (m) 0.4-0.9 1.0-13 1.0-16
Pau tron Chiéu sau tbi da 25m 48 m 70 m
Vi tri 16 phun Can khoan | Cin, canh | Cén, cénh
Ap lyc phun (kPa) 500=1000 | 300=600 | 300=800
S, T : Céng suat ( m>/ph) 0,08-025 | 025-10 | 0,520
Khoi hrong vira I gitk (m°) | 3,060 3 3-20
Bén chira Thé tich toi da 30t 50 = 1600t

0.13.1. Cong nghé tron kho

Bua khoan

Xi 10 xi mang

Day chuyén thiét bi thi céng theo cong nghé trén khé
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e Qua trinh gém x4o toi dit bang co hoc tai hién trudong va tron chat gia ¢ dang

bot kho dudi ap luc khi nén voi dat duoc goi la cong nghé tron kho.

e Trong qué trinh thi cong sir dung hai tin hiéu hién thi: d6 13 khdi luong xi
ming phun bang cach ldy tin hiéu tir can dién tir va hién thi chiéu sau khoan
ciia miii khoan nhd cam bién do do sau (Encoder). Bé diéu khién qué trinh
khoan phun, céng nhan cin c& vao cac hién thi nay truc tiép phdi hop su di

chuyén di 1én ctua miii khoan va lwong xi mang phun theo ty 18 nhét dinh.

Encoder ![ﬂ;’—_—[ll

3 _F | Co céu emay cén khoan

Co ca:u nang ha cén khoan

Nea dit 5

Xi ming thoatra

1. Bong co ning ha can (cam bién Encoder); 2.Co cdu quay can khoan, 3. Mili
khoan, 4. Ong dan xi ming, 5. B6 dinh lugng phun xi, 6.May nén khi.

Nguyén ly hoat dong cong nghé tron kho

1. Binh vi tim coc; 2. Khoan xuéng déng thoi phun xi mang; 3. Rat [én trdn déu
hon hop dat gia co

Cac budre thi cong chinh theo cong nghé tron kho
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0.13.2. Cong nghé tron uot
Trude day gia ¢b nén bé chtra xang dau trong nudce thuong s dung cong nghé
tron kho. Nhung hién nay cong nghé nay dang dan duoc thay thé bang cong
nghé tron udt (dat cudng d6 va kha nang chdng truot cao hon). Vi viy trong

luan van ctia minh, hoc vién chu yéu di sau nghién ctru cong nghé trdn uét.

Bua khoan
Cig khoan
Ong khoan
Mii khoan
Canh tron
Canh Tano - A at dié .
ay phat dién Bén tron
L3 phun vira =
\ = :
: ‘ —
May co so Bom ap huc

Day chuyén thiét bi thi cong cong nghé trén wdt
e Qua trinh gém x40 toi dat béng co hoc tai hién truong va tron chat gia ) dang
vita 10ng bang bom thuy luc ap luc cao v6i dat duge goi 13 cong nghé tron wot.
e Trong hanh trinh khoan, cac thong s6 khdng ché vé chiéu sau, cling nhu luong
vita phun ra trong mot phan doan (thuong 1a 20cm) déu dugc bo cam bién do

sau (Encoder) va bd cam bién luu lugng (Flowmeter) truyén tin hiéu dén bo
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diéu khién logic PLC, PLC truyén tin hiéu tryc tiép 1én man hinh diéu khién
may khoan, thg van hanh may theo doi diéu chinh truc tiép luu luong, tbc do
xam nhép ciing nhu rat 1én trén ting phan doan. Phiéu in thong s khoan phun
duoc in lién tyc tirng phan doan la co so dé danh gia, nghiém thu chat luong

coc thi cong.

b

Nhip s6 liéu j:lLD—F_. i
dan vao , ] -
! | |
Churomg irinh Cam bién do gde 8
digu khién quay (encoder)
CPU B flié" Déng co Hé thong Haoh trinh
Khien dign chiap himh
J i a
n . L'hé tich
»
l 1+ |
Lru trir v Cam biéndo| | Hé thong | H¢ thong
xuar 50 li¢u I hrgmg bom phun cap li¢u
1. Co cau ndng ha can khoan; 4. CPU; 7. Co eaun quay can kioan;
2. Dong co nang ha ean khoan; 3. Bo dien kiién; 8. Co ean bom plim vira
3. Encoder; 6. Cam bién heu lteomg;

Nguyén Iy hoat dong cong nghé tron wot

Dinh vi chuén bj khoan Ciat dat tron déu Rt 1én dong thoi nén hdn hop
v6i1 hon hop vira da duoc gia co

Cdc bucc chinh thi cong theo cong nghé tron uot
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0.14. Cong tac bao dam chit lhrong

0.14.1. Yéu ciu vé thiét bi

e Thyc té thi cong cho thiy chat lugng coc dat xi mang phu thudc rat nhidu vao

thiét bi thi cong, thiét bi thi cong phai dam bao dugc cac yéu cu co ban sau:

- M4y co sé phai co cac tinh ning k¥ thuat dat yéu cau cua cong tac thi cong
theo cong nghé tron wdt vé tée do vong quay, toc do khoan di xudng va téc do
tron khi rat 1én, chiéu sau thi cong c6 hiéu qua theo yéu cau thiét ké va c6 hé
thong diéu khién ty dong va luu giir s6 liéu vé cac thong s6 van hanh cua may
trong sudt qua trinh thi cong. May c6 trang bi miii khoan thich hop dé lam toi
dat va tron déu dat va vira xi mang. Mii tron gém canh dao, canh tu do va cac
canh tron.

SR e
N, 1

HHIMNCSEC N HNIN [MIN L

16:%6:20 00.2 00.2 038 et ’

16:55:54 00.4 00.3 B3

f 88.4 BS4
B3 ) 05 a3
o, 0
5.8 8.5 ooy e
IO e et 8

164 04,

16:00:28 0.2 .6 O M50

Weadal M a Me in e
Hé thong diéu khién trén may  Man hinh hién thi Phiéu in két qua

Hé thong diéu khién tir ddng trén mdy co sé

- Heé thong cung cip vita xi mang phai du dung luong, cong suit va toc do cung
cap dé cip du vira xi ming cho may co s& trong qua trinh thi cong. Hé thong
phai c6 bd diéu khién dinh luong ty dong co luu giit s6 lidu dé dam bao cung
cap cac loai vita tron theo cac thanh phan khac nhau vé sb luong xi mang va ty

1€ nudce trén xi mang khéac nhau theo yéu cau cua thiét ké. Xi mang phai dugc
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chtra trong céc xi 16 chuyén dung dé dam bao khong bi anh hudng cia cac yéu

td thoi tiét.

B6n tron vira tw dong 30m%h Tho van hanh tram tron
dang dat tw dong che do cho mé tron

He tho”'ng diéu khién tw dong trén tram tron

e Hién nay trén thi truong Viét Nam dang pho bién hai dong thiét bi thi cong
theo cong nghé tron udt ciia Nhat Ban (gdm nhdp may co sé chinh hing rdi két
hop véi cac h¢ théng dinh lugng va cac bg phén cé thé ché tao trong nudc), va
ctia Trung Qudc (cling nhap toan bd va nhap may co sd rdi két hop véi ché tao
trong nudc).

Céac may co s& cia Nhat Ban thuong cho phép thay doi tbc do di 1én va di
xubng trong khi toc d6 vong quay khong ddi, trong khi cac may co sé cla
Trung Qudc thudng ché tao theo cac s ¢d dinh, mdi sb twong ng voi mot cip
tbc d6 vong quay va téc do di 1én va di xubng.

Theo cac tiéu chuan trong va ngoai nudc s6 1an tron trén mot mét dai coc hay
con goi 1a ndng lugng tron dugc tinh nhu sau:

S6 lan tron trén mot mét 1a sé luong tong cong cac canh tron di qua 1 m
chuyén dich doc than coc va dugc dinh nghia béng biéu thuc:

T =2M x (Ng/Vq *Wi/W+ N/V,)
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(Trich dan tir “ State of practice Report — Execution, monitoring and quality
control” — Larsson.S, Deep Mixing 2005)
Trong do:
T:  S61an tron trén mot mét dai (n/m);
> M: S lugng tong cong cac canh tron;
Ng: Tdc do quay cua cc canh tron khi ha xudng (vong/phit);
Vg Téc do ha xudng cua canh tron (m/pht);
N, Tdc do quay cua cac canh tron khi rat 1én;
V,: Tbc dod quay cua cac canh tron khi ha Xuéng;
Wi Luong xi ming dugc phun ra trong qua trinh khoan xudng;
W: Luong xi mang phun ra trong toan b qua trinh.
Néu phun chét gia cd duogc thyc hién khi rat 1én thi Ny 1ay bang khong.
Ning lugng tron phai dam bao yéu cau: danh toi duoc dat (phan rd duoc cbt
lidu dat) va tron déu xi mang voi dat gia cb.
0.14.2. Kiém sodt trude khi thi cong
Trudc khi thi cong may s& van hanh dudi sy giam sat cla tu van giam sat va
cac thong s s& duoc do dac va kiém tra.

Nhirng ndi dung can tuan thu:

Muc Noi dung

1. Kiém tra dong ho do siu
2. Kiém tra luu lugng ké

Kiém tra hoat dong cua 3. Kiém tra tram tron
dung cu do 4. Kiém tra toc do khoan 1én xudng

5. Kiém tra trong luong riéng dung dich
Kiém tra kich thudc 1. Kiém tra chiéu dai mii khoan

2. Kiém tra duong kinh mili khoan

0.14.3. Kiém soit trong qu4 trinh thi céng
Céc thong sb kiém tra va nghiém thu khi thi céng phan coc dat xi mang duoc

trinh bay trong bang sau:
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Théng sé thi céng coc dat xi mang

Quy trinh

Noi dung

Phwong phap kiém tra giam
sat

Vat liéu Xi mang, vira Xi
mang

Chung loai, sb
luong vat liéu
Xi mang

Kiém tra phiéu nhap hang

Nudc, vat liéu
Xi mang

Dung can dé do luong nude
va vat liu xi mang

Ty trong vira Xi
mang

Do ty trong

Thi c6ng tru dat xi ming

Duong kinh
tru dat xi mang

Do duong kinh cua thiét bi
cat, dao, tron thi cong.

Tam tru dat
X1 mang

Pinh vi tim truc cta thiét bi
tron khudy vao tim coc.

Do sau, toc do

Tinh toan, ghi chép do sau,
tdc d6 bang thiét bi trén may
thi cong

Luogng phun

Tinh toan, ghi chép bang
thiét bi trén mdy thi cong

Cao d0 mui
coc, dinh coc

Do dac va ghi chép bang
thiét bi trén mdy thi cong

Sai s6 do
nghiéng coc

Theo doi truc khoan

0.14.4. Thi nghi¢m kiém tra chit long sau khi thi cong

a. Giai doan thi cong thu nghiém

Trong giai doan nay thudng tién hanh cac thi nghiém sau:
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Khoan 14y mau sudt chiéu dai tru va thi nghiém nén né hong xac dinh M6 dun
bién dang Es; va cudng do khang nén c6 nd hong q, (theo ASTM D2166-01 va
AASHTO T208).

PHOENIX

UNIVERSAL COMPRESSION TESTING MACHINEUCTS0 - © | [

©©® ry

OWER  OFF ON

LT FRAME  LOAD CONTROL.

Nén mdu gia c6 bang mdy nén mét truc Phoenix
Thi nghiém cac chi tiéu mau khoan: Dung trong tu nhién, do am theo TCVN
4198-4202/1995 cia mau dat gia cd.
Thi nghiém xac dinh hé sé thAm cta miu khoan gia ¢ theo ASTM D2435.
Thi nghiém cat phang mau khoan gia c6 theo TCVN 4199-1995
Thi nghiém nén tinh xac dinh sirc chiu tai coc don & 28 ngay tudi theo tiéu

chuan TCXDVN 269-2002.

Thi nghiém x4c dinh m6 dun bién dang nén hon hop tai hién truong béng tam
nén phang (theo TCXDVN 80-2002) va ¢ van dung cho nén hdn hop theo
phu luc B cia TCXDVN 385-2006).

Thi nghiém dao 16 dau coc: thyc hién dén chiéu sau 16n nhat c6 thé dat duoc
trong diéu kién hién truong dé thi sat va kiém tra bé mat coc, duong kinh va

Iwu giit hinh anh thuc cta coc hinh thanh trong 16p dét yéu.
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Hinh anh thi nghiém dao 1o dau coc

e Thi nghiém nhd coc.

Hinh danh thi nghiém nhé coc (pull out test)

b. Giai doan thi cong dai tra
Trong giai doan nay thuong tién hanh céc thi nghiém sau:

e Khoan ldy mau suét chiéu dai try va thi nghiém nén nd hong xac dinh M6 dun
bién dang Es; va cudng do khang nén c6 nd hong q, (theo ASTM D2166-01 va
AASHTO T208).
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e Thi nghiém cac chi tiéu mau khoan: Dung trong ty nhién, do am theo TCVN
4198-4202/1995 cua mau dat gia cd.

e Thi nghi¢m dao 16 dau coc kiém tra dau va than coc khi théy can thiét.

0.15. Két luan chwong 2

Trong chuong nay hoc vién da phan tich, trinh bay pham vi ap dung coc DPXM,
qua trinh hinh thanh va tang cuong do theo thoi gian cua coc DPXM. Trinh bay
va danh gia cac quan diém vé 1y thuyét tinh toan dbi véi coc DXM tir d6 lua
chon phuong phap phu hop dé 4p dung trong tinh toan thiét ké coc DXM.

Podng thoi dd mé ta chi tiét cong nghé va trinh tu thi cong coc DXM.
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UNG DUNG XU LY NEN BE CHUA XANG DAU CHO CONG TRINH CU
THE

0.16. Gi6i thiéu cong trinh
0.16.1. Két cau céng trinh

Bé chua xang dau 3000 m®, ¢ két cdu bang ban thép. Nép bé c6 hé dam d&

mai thép. Day bé ciing 1a bang thép.
0.16.2. Diéu kién tii trong
Puong kinh bé: 21m
Chiéu cao: 9m
Tong tai trong két cAu bé: 92.87 tan
Tong tai trong chat 1ong: 3000 tin
L&p bé tong nhya asfal day 10 cm, tong tai trong 16p bé tong nhya: 69 tin

L6p dém cat da 0.5 - 1.0 day 80 cm. Tai trong phan b cua 16p dém cat da:
3.46 t/im”,

0.16.3. Piéu kién dia chit cong trinh

Cong trinh duogc xdy dung nam trong khu cong nghiép thudc huyén Thuy
Nguyén, thanh ph6 Hai Phong. Nén dat khu vuc xay dung bao gom cac 16p dat

voi dac diem co 1y nhu sau:

Lép san ldp: Cat hat min mau xAm nau, xam vang, day 1. Dung trong ty nhién
¥, =26.6 kKN/m®.

Lop s0 1: Bun sét mau xam xanh, xen kep cat hat min, trang thai chay. Lop
nay phan bd cuc bo tai mot sé hd khoan, chiéu day 16p thay doi tir 2.7 — 8.2m.
L6p c6 kha ning chiu tai rat kém, tinh nén lun cao. Mot s6 chi tiéu co 1y co

ban cua 16p nhu sau:



+ Dung trong tu nhién:

+ Hé s6 rong;

+ Gbc ma séat trong:
+ Luc dinh két:

+ Chi s6 nén lan:
+Chi s nén no:

+ Ap luc tién cb két:

+ Hé s6 c6 két dimg:
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1.67 g/cm®;
1.39;

6.2°

0.07 kg/cm?;
0.711;

0.21,

6.6 T/m?;
1.813 m?*/nim

Lop 50 2: Lép cat hat min 1an bui, mau xam tre“'lng, xam ghi, trang thai chit

vira. L6p nay phan bd cuc bo tai mot sé hd khoan, chiéu day 16p thay doi tir

1.4 — 4.3m. Pay 14 16p c6 kha ning chiu tai va tinh nén lin trung binh. Mot sé

chi ti€u co 1y co ban cua 16p nhu sau:

+ Dung trong tu nhién:
+ Heé s6 rong:
+ GOc ma sat trong:

+ Luyc dinh két:

+ Gia tri SPT:

2.122 g/cm®;
0.46
30°02’;
0.05 kg/cm?;

12 -20

Lép s6 3: Sét pha mau ndu vang, xam xanh, trang thai déo cting. Lop nay

phan bd tai hau hét cac hd khoan, chiéu day 16p thay d6i tir 2.5 — 12.9m. Lép

c6 kha nang chiu tai va tinh nén lan trung binh. Mot s6 chi tiéu co 1y co ban

cua 16p nhu sau:
+ Dung trong ty nhién:
+ Hé s6 rong:
+ GOc ma sat trong:
+ Lyc dinh két:

+ Hé sb nén lan:

1.876 g/cm?®;
0.87;

16° 48’;

0.17 kg/cm?;
0.025cm?/kg;



+ Modul tong bién dang:
+ Ap lyc tién cb két:

+ Hé s6 c6 két dimg:
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25.73 kg/lcm?;
25 T/m?;

8.672 m*/nim.

Lép sb 4: Sét pha mau xam ndu, x4m xanh, trang thai déo ctg, ddi chd xen

kep bui. Lop ndy phan bd tai tat ca cac hd khoan, chiéu day 16p thay doi tir

11.0 — 23.9m. L6p c6 kha ning chiu tai twong ddi cao va tinh nén 1an nho. Mot

s0 chi tiéu co ly co ban cua 16p nhu sau:

+ Dung trong tu nhién:
+ Heé s6 rong:

+ GOc ma sat trong:

+ Luc dinh két:

+ Chi s6 nén lan:

+Chi $6 nén no:

+ Ap luc tién cb két:

+ Heé s6 ¢ két dtng:
0.17. Tinh to4n thiét ké

0.17.1. Théng sé coc dit xi ming

1.75 g/em?;
1.21,

18° 58’;
0.24 kg/cm?;
0.180;
0.075;

0.69 kg/cm?;

11.826 m?/nam.

Cén ctr vao tai trong khai thac, diéu kién dia chat cong trinh, két qua thi cong

coc thtr va thyc t€ thi cong coc dat xi mang tai cac cac dy an trong khu vuc lan

can, chon cac thong so thiét ké coc dat xi mang nhu sau:

+ Puong kinh tru: 1.0 m;

+ Chiéu dai try: 8.0m;

+ Khoang céch gitra céac tru: 2.0m;

+ Cuong d6 khang nén tru: 15kG/cm?;

+ Cuong do khang cit: 7.5kG/cm?;
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Coc dugc bo tri dua theo di€u kién can bang vé chuyén vi sao cho tai trong
phan bo vao coc va vao dat nén khong vugt qua stre chiu tai ctia vat li€u coc va

phan dat nén chua duoc gia ¢d. Ludi bd tri dugc trinh bay nhu Hinh 3.1.

o

008

2000 [M

2000 l 2000 | 2000 \’IOUU \72000 I'Z(KX)
7

L4 7 > Ld Ld

900 [ 2000 [ 2000
7 7 7

2000
7

22800

A

- e

Mat bang b6 tri coc PXM
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CAT HAT TRUNG

BE DAU v=3000M3 o~

=

LOP CACH NUGC

BéAp CHAT \

BE TONG CAT NHUA TV LE 1/7

1=0.02

8000

\ COT X MANG DAT BUCHNG KiNH 100 CM

1 O0CAN0)

2000

0.17.2. Kiém

Mat cat A-A

toin sirc chiu t4i cia nén dat

Ap luc phan bd tac dung 1én dau coc va nén dat xung quanh:

o = 138.3 T/m’
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.. =6.0 T/m?

soil
Cudng dd chiu tai ciia nén dat yéu xung quanh coc dat xi mang:
0. = 6.8 T/m?

Két qua kiém toan strc chiu tai nén dat:
Ot < Ua — thda maén.

Tt < O —> thda man.
0.17.3. Kiém to4n liin
Véi cac thong so thiét ké try dat xi mang nhu trén, nén sau xir Iy ¢6 d6 lun va
tdc d6 lan nhu sau:
+ Do ltn S; ctia khéi xtr Iy nén 1a 58.1 mm;
+ Do ltn S; ciia khdi xtr 1y nén sé kéo dai theo thoi gian va dat 98% tong do
Iin sau 1 nam,;
+ Do lun S, cua cac 16p dat phia duéi khéi xir 1y nén 13 269.9 mm;
+ Do lun S cua cac 16p dat phia dudi xay ra trong thoi gian khai thac du an
(30 nam) 1a 228.8mm.
Chi tiét tinh toan xem Phu lyc I “Tinh toan xt 1y nén bé chira xing dau bang
coc dét gia ¢d xi ming”.
0.18. Thi cong coc dat xi ming
0.18.1. Yéu cau vit liéu va thiét bi thi cong
a. Xi mang
Xi mang dung thi céng thir coc dat xi mang phai dat mac PCB40 theo tiéu
chuan TCVN 6260-1997. Chat lugng xi ming phai dugc thi nghiém kiém tra

theo cac tiéu chuan TCVN 6016-1995, TCVN 679-1989. Két qua thi nghiém

phai dat yéu cau k¥ thuat va dugc dénh gia theo cac chi tiéu sau:
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Cuong do chiu nén (TCVN 6016-1995) khong nhé hon 400kg/cm2 (R28 ngay)
Thoi gian dong két: TCVN 6017-1995 (1SO 9597-1989)
+ Bat dau dong két: khong dudi 45 phut
+ Két thuc dong két: khong dudi 170 phut
D6 6n dinh thé tich do theo phwong phap LeChatelier<10mm
Ham lugng SO3 (TCVN 141-86) : khong 16n hon 3.5%
Ham lugng mét khi nung (TCVN 141-86): khong 16n hon 5%
D6 nghién min (TCVN 4030-03): phan con lai trén sang 0.09 khong 16n hon
10%
Khong dugc st dung xi mang von cuc, xi mang da luu kho trén 3 thang. Cac 16

xi mang dén cong trudng phai duoc thi nghiém day di trude khi sir dung.

. Nwoc

Nudc st dung tron vita xi mang phai dat yéu ciu k¥ thuat tiéu chuin

TCXDVN 302-2004 theo céc chi ti€u sau day:
Nudc khong c6 vang dau md;

Luong tap chét hitu co khong vuot qua 15mg/l;
D0 pH khong nho hon 6.5 va khong 16n hon 12.5;
Luong mudi hoa tan <10g/1;

Luong SO4<2.7¢g/1;

Luong CI- < 3.5g/1;

Ham luong can khong tan < 0.3g/1.

. Thiét bi thi cong
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Thiét bi phai c6 nang lyc thi cong phu hop véi yéu cau vé chat lugng, kich
thudce coc thiét ké va tién do du an. Khong st dung cac may thi cong coc dat xi

mang tu che.

Céc thong sb co ban cua may nhu chiéu sau khoan phun, duong kinh coc, ham
lrong phun xi ming trén mét dai coc, ap luc phun, toc d6 quay dau tron, toe do
di xubéng va di 1én cia can khoan phai duoc kiém soat ty dong bang thiét bi
dién tir va in ra cho mdi coc thi cong thur.

Cdc théng s6 co ban ciia thiét bi thi cong thir coc PXM

Thong s6 Tri s6
S6 lugng truc trén >1
DPuong kinh miii tron >1.0m
Chiéu sau thi cong toi thiéu 10m
Ap lyc phun vita xi ming > 300kPa

. > 350 vong

S6 vong canh quay trdn cho 1 md coc DPXM
Hé théng kiém soat dién tir cac thong s6 tde do quay canh J

tron, toc d§ xuyén xuodng va rat I1én, ham lugng vira xi mang
trén mét dai coc.

0.18.2. Trén miu thii trong phong thi nghiém

Theo quy trinh thiét ké, dé xac dinh ham luong xi ming can thiét dé khi thi
cong tru dat xi miang dam bao dat cuong do thiét ké, trudc tién phai 1dy mau
dat hién truong tron thir véi xi mang vai cac ham luong khac nhau dé xac dinh
ham lugng xi mang tron tdi wu. Cac mau thtr s& duoc thi nghi¢ém nén né hong

dé x4c dinh cuong d6 khang nén sau khi tron 7 ngay, 14 ngay va 28 ngay.

0.18.3. Thi cong thii coc dit xi ming

Cong tac thi cong coc dat xi ming phai duoc tién hanh trudc khi trién khai thi

cong dai tra nham muc dich:
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- Kiém tra hoat dong va su thich tng ctia cac thiét bi thi cong nhu: may khoan,
dau tron, thiét bi cép va phun vita xi mang, cac thiét bi dinh luong ty dong...;
xéac 1ap quy trinh thi céng hop 1y nhu: téc d6 quay dau tron, toc do xuyén
xudng, toc d6 rat 1én, tdc 6 phun vira xi mang, ap luc phun, luong xi mang sir
dung...; xac 1ap cac thong s6 thi nghiém kiém tra va nghiém thu chat luong coc

dat x1 mang.

- Thuc hién cic thi nghiém trong phong va hién trudng dé kiém tra sy phu hop
v6i thiét ké cua cac thong sd vé cudng do khang nén mét truc nd hong (q,), mod
dun bién dang (E) ctia coc dat xi mang & 14 va 28 ngay tudi. Tir d6 diéu chinh

thiét ké ph hop trudc khi thi cong dai tra.

- Panh gia thuc té cac tac dong tdi moi truong xung quanh (tiéng 6n, do rung,

bién dang...)

Thi cong thir coc dat xi ming s& dugc tién hanh véi cac ham luong xi ming
220, 240, 260 kg/m®. Phuong phép tron 1a tron uét, khuyén khich st dung thiét
bi cat dat béng thuy luc hoac cac cong nghé hién dai khac dé coc dat xi mang
dat cuong do thiét ké.

0.18.4. Thi céng dai tra coc dit xi ming

Sau khi két thac giai doan thi cong thir va xac 1ap duoc cac théng sé vé ham
luong xi ming, ty 1& nudce/xi ming, toe do quay dau tron, téc do khoan, téc do
phun vita xi mang, ap luc phun, lwong xi mang sir dung,... tién hanh thi cong

dai tra coc dat xi mang.
Céc budc thi cong chinh nhu sau:

- Buéc 1: Pinh vi tim coc bang may kinh vi hay toan dac. Tim coc dugc danh

dau bang coc gd hoic coc tre.
- Budc 2: Di chuyén may khoan phun dén vi tri, dat tim miii khoan trung véi vi
tri tim coc, diéu chinh can bang may, kiém tra va diéu chinh d¢ thang ding cta

can khoan (d nghiéng coc).
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- Budc 3: Kiém tra va bo sung chat gia cd vao binh chira cia may khoan.

- Budc 4: Khoan phun tao tru. Van hanh may cho miii khoan xoay di xubng dit,
khi miii khoan dat d6 sau thiét ké thi cho miii khoan quay nguoc lai va rat mii
khoan 1én dong thoi phun chit gia ¢b vao trong dat bang khi nén théng qua 18
& diu mii tron. Cac canh ctia mili tron s& tron chét gia cd voi dat tai chd da
dugc lam toi trude d6. Cac thong sb hoat dong cua thiét bi khi phun xi mang
nhu vén tdc quay miii tron, tbe do rat can, ap luc va lidu lugng phun phai dugc

duy tri 6n dinh va duoc kiém soat bang thiét bi dién tu.
- Budc 5: Di chuyén may sang vi tri thi cong tru méi

Cho phép thi cong cac coc méi bén canh coc vira méi thi cong xong, khong
yéu cau thoi gian chd. Sau khi coc duoc thi cong xong trong vong 3 ngay dau
cac thiét bi thi cong khac (6 t6, may ui) khong dugc di lai va hoat dong trén
dinh coc. Sau d6 cho phép céac thiét bi di lai voi diéu kién cac thiét bi khong
dugc tao luc rung dong hay xung kich anh hudng dén phat trién cuong do coc.
Sau khi coc dat ti thiéu 7 ngay tudi, cho phép bat dau dao 16 dau coc dé kiém

tra chat lugng cac coc di thi cong (néu can).
Trong qua trinh thi cong phai ghi chép céac thong tin sau:
+ Loai may khoan coc dat xi mang;
+ Chung loai va lidu luong xi mang da st dung;
+ Thoi gian khoan va phun chat gia ¢d tao coc, ap luc phun, tde do xoay,
tdc d6 rat can;
+ Nhitng dac diém bat thuong khi tao coc: gap di vat khi khoan, sy cd
may mac...;

+ P06 nghiéng ctia can khoan (d6 nghiéng cua coc);
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+ Chiéu dai khoan, chiéu dai phun xi ming, luong xi miang phun cho timg
mét dai coc (duogc in ra tr may tu dong theo doi Iugng phun trong qua
trinh thi cong);

+ Cao dd mili coc, dau coc, mat dat thi cong.

Céc noi dung trén dugc 1ap thanh bién ban cho ting coc va c6 xac nhan cua
Giam sat chu dau tu va tu van giam sat. Sai sé cho phép trong thi cong coc dat
X1 mang:

+ Sai s6 vi tri tim coc theo moi phuong: 10cm;

+ Sai s6 cao d6 miii coc: +0.10m;

+ DJ nghiéng cho phép: 1%;

+ Sai s0 lwong xi ming phun vao dat: +5%/md.

0.18.5. Xur ly ky thudt thi cong

e Trong truong hop thi cong try dat xi mang ma gap mua:

- Can thiét phai c6 hé thong thoat nuéc mit cia khu vire dang thi cong dam bao
khong bi ngap, ngin khong cho nudc mua chdy vao hd khoan dang thi cong
hay vira thi cong xong, giam thiéu tdi da cac yéu t anh hudng téi chat luong
coc thi cong.

- Néu xay ra mua nho va mua khong kéo dai thi van c6 thé thi cong binh thuong
nhung phai co bién phap va phuong tién che chin bao vé mdy thi cong, hé
thong cung cap vira xi mang, ngudi thao tac, dam bao an toan van hanh may
cling nhu chat lugng coc.

e Phuong phap bao dudng dau coc:

Sau khi thi cong xong coc dit xi ming, van chuyén tit ca dat roi trén coc tir
cao do dinh coc d6 di, bé mit cua coc duoc phu bdi vai udt hay vat liéu khac

dé coc khong bi kho trude khi thi cong 16p trén. Cac phuong tién 16n nhu may
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cau, may khoan chi dugc di chuyén sau 24 gio, néu troi mua thi phai dao ranh

thoat nudc, tranh nude chdy vao dau coc vira maéi thi cong xong.

e Khi céc coc thi cong khong dat dugc cac yéu cau nhu: khéi luong phun vira xi
ming vao dét gia cd chua dat yéu cau vé sai sd, hoic luong vira xi mang phun
phan bd trén tirng mét dai chidu siu coc chua du theo yéu cau. S6 vong quay
trén trén mét dai coc chwa di thi cin c6 bién phap thi cong tron lai va phun bd
sung vita xi ming cho du yéu cau. Trong trudong hop khong dat yéu ciu vé

chat luong coc thi phai thi cong bd sung coc.

e Trong qua trinh dang thi cong cac coc néu c6 hién tuwong tryc tric thi cong nhu
tac vira xi mang, truc trdc may moc ... cac hién twong nay déu duoc ghi lai vao
phiéu nhat ky thi cong coc, xac dinh vi tri chiéu siu dung thi cong coc, néu
qua trinh khic phyc kip thoi trude thoi gian bat dau ninh két xi mang thi tiép
tuc thi cong coc nhung méy khoan phai tiép tuc khoan xudng t&i vi tri dirng su
¢ n6i trén dé phun vita xi mang bo sung sau d6 méi thi cong binh thuong.
Trong truong hop khong thé khic phuc kip thoi thi phai bo va khoan bo sung
coc khéc khi diéu kién thuc té cho phép.

0.19. Kiém tra chat lwong va nghiém thu coc dat xi ming

0.19.1. Kiém tra chat lwong coc dit xi ming

a. Khoan ldy méu

Khi coc dat xi ming > 28 ngay tudi, khoan 14y mau dé danh gia chét luong va
d6 dong nhat ctia coc. Cong tac khoan 1dy mau duoc thuc hién theo Quy trinh
khoan tham do dia chat cong trinh 22TCN 259-2000. Sir dung miii khoan c6
duong kinh thich hop va éng mau long d6i dé 1ay duoc tdi da chidu dai mau va

mau c6 duong kinh toi thiéu 70mm.

Vi tri khoan tai tdm coc dat xi mang, vi tri ldy mau thi nghiém xuyén sudt

chiéu dai coc.
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Trong qua trinh khoan phai mo ta chi tiét mau khoan, thong ké chiéu dai cac

mau, xép lan lugt theo chiéu sau va chup anh toan by mau.

Cac mau thi nghiém dugc bao quan nguyén trang trong cic 6ng mau cho téi

khi thi nghiém theo TCVN 2683-1991.
Khbi luong khoan léy mau kiém tra 1a 1% sb luong coc. Vi tri cac coc khoan
kiém tra s& dugc giam sat Chii dau tu va tu van giam sat lwa chon ngau nhién
trén tong s coc thi cong dai tra.

b. Thi nghiém nén noé hong
Cac mau khoan coc dat xi mang dugc thi nghiém nén né hong dé xac dinh
cudng do khang nén q, va mé dun bién dang Esy.
Thi nghi€ém nén nd hong dugc thuc hién theo tiéu chuan ASTM D2166.
Mdi mét khoan 18i ldy mot mau thi nghiém.

0.19.2. Nghiém thu coc dit xi ming
Cong tac gia cd dat yéu bang coc dat xi mang sau khi hoan thanh phai dugc
nghiém thu theo cic quy dinh cia Nha nudc, theo hd so thiét ké va ho so hoan

cong do don vi thi cong lap.

Tiéu chudn nghiém thu chat luong cong tac gia cd coc dat xi ming dugc thuc

hién cho tirng phan doan véi cac ndi dung kiém tra cho trong bang sau day:
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Théng sé nghiém thu coc ddt xi mang

Hang muc kiém
tra

Tiéu chuin
chat lwgng va
sai s0 cho phép

TAan suit kiém
tra

Phuong phap kiém
tra

Toa do tim coc so
vo1 tim thict ké

10 cm theo moi
phuong

Kiém tra trén
mot khu vuc dai
dién va khi cé
nghi van

Do bang may tric dac

Chiéu dai coc +10cm 100% cac coc Po trén can khoan
Kiém tra ngau .
Do nghiéng coc 1% nhién Do theo can khoan
Do bang thiét bj dinh
Luong xi mang lugng tu dong cua
phun vao trong than may. Theo ddi lugng
coc +5%/md 100% cac coc | xi mang ti€u thy.

Cuong do chiu nén
no hong qu 28 ngay
tuoi.

Gia tri ti€u
chuan & tudi 28
ngay dat yéu
cau.

Trén cac coc
khoan lay mau.

Nén mot truc co nd
hdng trong phong.

Mat do coc

bu sb luong coc
theo thiét ké

Toan bo dién
tich nén xur 1y

Do, dém tai hi¢n
truong bang thu cong

0.20. Két luan chwong 3

Trong chuong nay hoc vién di nghién ctru tinh toan cong trinh cu thé. So bo
chon duoc khoang cach gia ¢ va cac thong sd hop 1y ciia coc DXM trong gia
¢d nén cong trinh bé chira xing dau xdy dyng trong khu céng nghiép huyén
Thiy Nguyén — Hai Phong. Pong thoi dé xuét cac yéu cau can thiét cho quy
trinh thi cong va thi nghiém cong tac xir Iy nén bé chira xing dau bang coc dat

X1 mang.
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KET LUAN CHUNG
Cic két qua dat dwgc cia luin vin
Luan vin “Nghién ctru ing dung coc dat xi ming gia ¢ nén bé chira xiing

diu xay dung trén dit yéu” d3 hoan thanh vé6i nhitng néi dung sau:

D3 hé thdng dugc phuong phap xir Iy nén dat yéu bang coc PXM, cong nghé
thi cdng coc DXM hién nay trén thé gi6i va kha ning tng dung ctua coc DPXM

vao nén moéng va xtr Iy nén dit yéu trong xdy dung cong trinh ¢ Viét Nam;

Tong hop co so 1y thuyét va nguyén 1y tinh toan ctia coc DXM gia cd nén bé

chtra xang dau. Va di trinh bay vi du cu thé 4p dung cho ving dia chat cy thé.

Pé xuét duoc quy trinh thiét ké, quy trinh thi cong, quy trinh kiém soat chét
lugng, cac bién phap xur 1y su ¢b cu thé... trong qué trinh gia ¢ nén bé chua
xing dau xay dung trén nén dit yéu bang coc DXM.

Huwéng phat trién cia luin viin

Duya trén nén tang cta luan van cling nhu cac van dé lién quan nhung chua
dugc tim hiéu va nghién cru thau dao do thoi gian va pham vi cta luén van c6

han, ludn vin c6 thé tiép tuc phat trién theo cac hudng nhu sau:

Trong ndi dung nghién ctru cia minh, tac gia chi mai tinh toan thiét ké xur 1y
nén cho mét cong trinh bé chtra duoc xay dung doc lap. Trong thuc té, o
nhitng cong trinh thuong gom t6 hop nhiéu bé chira dugce dit gan nhau, do d6
cong tac tinh toan thiét ké xir Iy nén sé& c6 nhiing khac biét nhat dinh. O nhiing

nghién ciru tiép theo can tiép tuc hoan thién.

Vi cong suét thiét ké ctia cdc nha may san xuat xi mang & nudc ta hién nay
thi xi ming Viét Nam s& du thira so véi nhu cau str dung, viéc st dung xi
ming trong gia cd nén dat yéu s& dugc tng dung rong hon. Phuong 4n xir nén
dat yéu bang coc PXM 1a mot giai phap c6 nhidu wu thé, can nghién ctu

nhiéu loai xi mang chuyén dung xtr Iy nén dat yéu cho timg khu vuec.
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PHU LUC 1. TINH TOAN XU LY NEN BE CHUA XANG DAU BANG CQC
PAT XI MANG

1. SO LIEU THIET KE PAU VAO
1.1 Théng s coc dit xi ming

+ DPuong kinh cocd (m) = 1.0

+ Tiét dién ngang coc A (mz) =0.785

+ Kich thuéc khu xtrlynén B (m)= 21;L(m)= 21
+ Chiéu dai coc trong 16p dat yéu D (m) = 8.0

+ Khoang cach coc s (m) =2.0

+ Cuong do khang cat vat liéu coc 7, (T/ m?) = 75.0

+ Cudng d6 khang nén vat lidu coc 8, (T/m?) = 150.0

+ Cao do dau coc TCL (m) =-1.0

+ Cao do miii coc BCL (m) =-9.0

1.2. Thong sb dat nén

2 Phan | hi | Hi ¥ @ c (o C . C G
Lép = e : . . Pz C (o s v
op | (m) | (m) (t/m3) | (do) | (T/m?) | (T/m?) (7/m?) (m?/nd@m) | (m?/nam)
Lop1 11 | 20| 20 139 | 167 [ 62 | 070 | 13 66 | 0711 | 0210 | 0725 1.813
Séttrangthdichdy ™ 51,0 40 | 139 | 167 | 62 | 070 | 13 66 | 0711 | 0210 | 0725 1.813
13 | 20| 60| 139] 167 | 62 | 070 | 13 66 | 0711 | 0.210 | 0.725 1.813
14 | 22| 82 | 046 | 167 | 62 | 070 | 13 66 | 0711 ] 0.210 | 0.725 1.813
Lop 2
Catlinbuitrang | 21 | 22| 104 | 087 | 212 | 300 | 050
thaichat vira
i 31 | 20| 124 | 087 | 188 | 168 170 250 | 0.250 | 0.090 | 3.269 8.672
sétphadéocimg | 32 | 20| 144 [ 087 | 188 [ 168 170 250 | 0.250 | 0.090 | 3.269 8.672
33 | 20| 164 | 087 | 188 | 168 170 250 | 0.250 | 0.090 | 3.469 8.672
34 | 20| 184 | 121 | 188 | 168 170 250 | 0.250 | 0.090 | 3.269 8.672
41 | 20| 208 | 121 | 175 | 190 2.0 63.8 | 0.1%0 | 0.075 | 4.730 11.826
42 | 20| 228|121 | 175 | 190 2.0 68.8 | 0.180 | 0.075 | 4.730 11.826
L6p 4
. B 43 | 20| 24| 121 | 175 | 190 2.0 68.8 | 0.180 | 0.075 | 4.730 11.826
Sét pha déo cirng
dén nira cimg 44 | 20| 268 | 121 | 175 | 190 2.0 63.8 | 0.180 | 0.075 | 4.730 11.826
45 | 20| 284 | 121 | 175 | 190 240 62.8 | 0.180 | 0.075 | 4.730 11.826
46 | 20| 304 | 221| 175 | 190 240 63.8 | 0.180 | 0.075 | 4.730 11.826
47 | 20| 324 | 122 | 175 | 190 2.0 62.8 | 0.1%0 | 0.075 | 4.730 11.826
48 | 20| 384 | 121 | 175 | 190 2.0 63.8 | 0.180 | 0.075 | 4.730 11.826
49 | 20| 364|121 175 | 190 | 240 63.8 | 0.180 | 0.075 | 4.730 11.826
410 | 16| 380 | 121 175 | 190 240 62.8 | 0.180 | 0.075 | 4.730 11.826
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1.3. Tai trong

+ Tbng tai trong phan b tac dung 1én nén 12.6 t/m°.
1.4. Thoi gian khai thac du an

+ Thoi gian khai thac dy an: 30 nam.

+ B0 lun 1au dai cho phép 25 cm.

2. TINH TOAN COC PAT XI MANG

2.1. Thong s6 tinh toan coc dit xi ming
e Ty so dién tich a dugc tinh theo cong thurc:

a= & =0.196
A,

Trong do:
DA Téng dién tich coc dit xi mang;

Ar : Dién tich vung xur ly.
e  Stic khang cit tuong duong (Ceq) cua khéi xir 1y dugc tinh theo cong thic:
Cy =Coa+(1-a).C,; = 15.8 (T/m?)

soil —
Trong do:
Ceo: Cuong do khang cit coc dat xi mang;
Cooil : Cudng d6 khang cat cua dat yéu.
e  Modul dan héi twong duong (Eeq) cua khéi xir 1y dugc tinh theo cong thic:

a+(1-a).E,,=1733.8 (T/m%

soil —

E,=E

col
Trong do:
Ecor: Modul dan hdi coc dit xi méng, E¢q= 100. Cgo = 7500(T/m?)
Esoil : Modul bién dang cua dit yéu, Eg;i= 250. C°"'= 325(T/m?)
2.2 Kiém tra diéu kién on dinh

2.2.1 Cwong dd chiu tai tai bé mit khoi xir Iy nén
e  Cuong do chiu tai cua nén dat yéu xung quanh coc dat xi mang:
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Chi tiéu co 1y ctia nén dat yéu:

+ Dung trong ty nhién /1= 1.67(T/m?);

+ Luc dinh két ¢,= 0.70(T/m?);

+ GOc ma sat trong: ¢,= 6.2 do.

Cuong do chiu tai ciia nén dat yéu (R,) x4c dinh theo cong thuc:

1
Gu= =[0.5BN, + N, +/DN, = 6.8(T/m)

Trong do:

7 : Dung trong tu nhién dit, y = 1.67(T/m?);
B : Chiéu rong méng tinh toan B=3.5m;

D : Chiéu sdu méng tinh toan D=2.0m;

¢ : Luc dinh két, ¢ = 0.7(T/m);

FS : Hé s6 an toan, FS =2.

N,,N,, N : H¢ $6 phu thudc goc ma sat trong cua dat;
Véi ¢=6.2, N, =0.67; N,=1.86; N =7.85.
e Ap luc phan bd tac dung 1én dau coc va nén dit xung quanh xac dinh theo cong

thuc:

O = P = 138.3 T/m?
a+—2l(1-a)
col

*E
o= 20l sl = 6.0 T/m?

col

Thay gi tri vao cong thirc trén duoc két qua:

Ap luc phén bé (T/m?) Cuong do (T/m?) Kiém tra
Dt nén xung quanh 6.0 6.8 Pat
Coc dit xi mang 138.3 150.0 Pat

2.2.2 Cuwdng dd chiu tai ciia dat nén phia dwéi khéi xir 1y

Chi tiéu co 1y ctia nén dat phia duéi khéi xir 1y:
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+ Dung trong ty nhién y, = 2.12 (T/m2)

+ Luc dinh két ¢, = 0.50(T/m2)

+ GOc ma sat trong: ¢,=30.0 d6

Cudng do chiu tai ciia dt nén phia duéi khéi xir 1y

1
0= E[O,SB]/ZNy +cN, +7,DN, |= 247.1 (T/m?)

Trong do:

7,: Dung trong tu nhién dat, y,= 1.67(T/ m?):;

7,: Dung trong ty nhién dét, y,= 2.12(T/m?);

B : Chiéu rong méng tinh todn B=11.5m;

D : Chiéu sdu méng tinh toan D=10.0m;

¢ : Luc dinh két, ¢ = 0.50 (T/m?);

FS : H¢ s6 an toan, FS = 2.

N,,N,, N : H¢ $6 phu thudc goc ma sat trong cua dat;

Véi ¢=30.0, N, =19.70; N,=22.50; N =37.20

Ap lyc phan bd <  Cuong do chiu tai Dat

2.3 Kiém tra diéu kién bién dang

Do ltn cua nén dit (S) bao gom do lin cua nén da xtr 1y (S1) va do 1an cua nén

dat bén dudi khéi xir 1y (S2).

S=S5,+S,
2.3.1 D¢ liin cia nén xir ly coc dat xi mang
e DO lin cua nén dat xur Iy dugc tinh theo cong thuec:

pH
S, =
' ZaEm, +(1-a)E

soil

Trong d6: H- Chiéu day 16p xt 1y
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Thay s6 vao cong thirc trén duoc két qua nhu dudi day:

Acol Ceq Ecol EsoiI p H Sl

d(m) | sm) | o &l @m) | @md | @md | @m®) | m) | (mm)

1.0 2.0 0.785 | 0.196 15.8 7500 325.0 12.6 8 58.1

e DO lun co két ctia nén dat xu ly:

Do lun cb két theo thoi gian (St) ciia nén dat xtr Iy duoc tinh theo cong thirc:

Sl(t) = S]_U
—2Cht
=1- -
. eXp{Rz.f(n)}

2

f(n)= n {In(n)—0.75+ 12 Q- 12)}{#2—1.%.&.'}}
4n k

O

n’ -1 n’ n° r
Trong do:
U : b6 ¢6 két theo thoi gian;
Ch : Heé sb cd két theo phuong ngang cua dat nén;
T : Thoi gian ltn ¢6 két;
R : Ban kinh anh hudng cua coc, R=0.6s;
s : Khoang cach tdm cac coc dat xi mang;
n = R/r (r 1a ban kinh coc dat xi ming);
Lp : Chiéu dai thoat nudc bang nira chidu day 16p xtr Iy nén néu c6 16p cat
thoat nudc phia dudi,
ks : Hé s thAm cua dit nén;

k. : Hé s6 thim cua coc dat xi mang, k.= 200 k dbi v6i coc dat xi mang thi

cong bang phuong phép tron udt.

Két qua tinh toan d¢ lun theo thoi gian ciia nén dat xir Iy nhu sau:
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st | ! Lo s R f T B Uols, (mm) Si{Y
(ngay) [ (m) (m) (m) (m) (m°Ingay) (mm)

1 0 4 2l 12 05( 240 0005| 0617] 00050 0.00 | 581 00
2 15 4 2l 120 05( 240 0005| 0617] 00050 0.5 | 581 9.0
3 30 4 2l 120 05 240 0005 0617]  00050[ 028 | 581 166
4 45 4 ?l 12 05 240 0005| 0617] 00050 040 | 581 230
5 60 4 2l 1.2 05 240 0005| 0617]  00050[ 049 | 581 284
6 90 4 2l 120 05 240 0005| 0617] 00050 063 | 581 369
7 120 4 2l 120 05( 240 0005 0617] 00050 074 | 58 429
8 150 4 2 12 05 240 0005 0617]  00050[ 081 | 581 473
9 180 4 12 05 240 0005 0617] 00050 087 | 581 504
10 240 4 2l 12 05 240 0005 0617]  00050[ 093 | 581 542
11 300 4 2l 12 05 240 0005 0617] 00050 097 | 581 56.1
12 365 4 120 05 240 0005 0617] 00050 098 | 581 512

Théi gian (ngay)
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o o < © [eo] S ) -— = - — N N N N N (s2] (sp] (a2] (o0 (32]
O ' l' A l' 'l { ' ! ! ! I Il ! A s E 1 e
R o e e e s e e e e
[ O e S
£ - e
eI e s B sEEE T SO EEE TS EE SEEE SR EEEE SECE EEER Ee S
= R T - S B

50 Jorl e et e e e e e e
60 A S S NS N S S T N N i

2.3.1 P liin ciia nén xir Iy coc dit xi ming
D6 lin caa nén dat dudi khdi xir Iy S, 1a téng ctia d6 lan Sy, do lun ¢ két so
cap S. va do lan cd két thir cap S

e Do lun tire thoi

D6 lun tic thot dugce tinh theo cong thure sau: S, = (m—1)S,

Trong d6: m - hé s6 bang 1.1-1.4 tiy thudc diéu kién nén va phuong an gia cb

e D¢ lun co két so cap

- Trudng hop co két trude nhe (o, <o, <o, +0,):

5 h .o ol +ol
S, = ' C!log—-+C. log—~—%2
C %:14'6(') r g O_| C g i

z O-pz
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- Truong hop cb két trudce ning (o,>0,+0,):

n hi i G\i/z + G;
S, :zl 3 {Cr log p }

i=1 +0 vz

- Trudng hop dudi cd két (o, <o,):

" h - o +0o
S — i i Cl IO z i \'4
¢ Zl+e[ 10 o }

i=1 0 pz

Trong do:

h; : Chiéu day 16p dat tinh lan th i (h; < 2m);

eé - Hé s6 r5ng cua lop dattha i & trang thai ty nhién ban dau;

C! : Chi s6 nén lan cua 16p dat thir i;

: Chi s6 nén phyc hoi cta 16p dat thi i;

o0 Ap lyc tién c6 két 16p dét thir i;

ol : Ap luc do trong lwong ban than ciia cac 16p dat tw nhién nam trén tai gitra
16p dat i;

o' Ap luc do tai trong dap gy nén tai giira 16p dat i.

Bién dang lin duoc coi 1a két thic tai d6 sau ap luc gay lan thda man diéu
kién: o, <0.10,,
e Do lan cb két thir cap

- Do ltn b két thir cap duoc tinh theo cong thire sau:

1
S.=——C_.h.log(t/t
s =1re Ce o(t/t,)
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Trong do:
C, : Hé s6 ¢ két thir cép;
ep: Hé s6 rong cua dat khi két thiic Itn ¢ két so cip;
h : Chiéu day 16p dit tinh lun;
t, : Thot gian két thuc 1an cb két so cap;
t : Thoi gian tinh lan ¢b két th cap.
Do phan 16n d6 lan cb két thir cp s& xay ra trong chu ky log thoi gian dau
tién, (t/t;) = 1, nén cé thé tinh theo cong thic rat gon nhu sau:
S, =C,_.h
e Do lin cb két theo thoi gian

Do lun ¢ két theo thoi gian S; duoc tinh toan dua trén 1y thuyét cd két thim

cua Terzaghi theo cong thuc sau:
S=SU

U 1a d6 ¢ két ciia dit nén theo thoi gian, bao gom d6 cb két dimg va do cb két
ngang. Trong trudng hop khong co cac bién phéap thoat nude theo phuong

ding nhu bac thAm, coc cat ..., 0 cd két U béng do cd két ding U,
U=f(T\)
T, 12 nhan t thoi gian theo phuwong dimg duoc tinh theo cong thirc
T,=C™t/H}
C2®: Hé sb cb két trung binh theo phuong thang dung cia cac 16p dat yéu

trong pham vi chiéu sau chiu nén cuc han Hy;

ave __ a
o L S
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Trong do:
C,; : Hé s6 cd két theo phuong thang dimg ciia 16p dét yéu thir i;

H : Chiéu sau thoat nudc theo phuong thang dimg (Khi dia ting 16p dudi co
16p cat H=H,/2);

h; : Chiéu day 16p dit i trong pham vi viing chiu nén H,.

Két qua tinh toan do lun cta nén dat dudi khéi xtr Iy coc dat xi mang nhu sau:

D0 1tn cd két so cap S; :

Wil | ehants | o | onp | RO ofl | odl | ol s
P ) | e | gy | m ‘Z,E]) il B “ | om | om | om (mm)
|

. 7 88 20| 124] 087 0250 0090 126 8068] 250 393
i 2 188 20| 144|087 0250 _ 0.090 126 986 250 344
ok 3 18 20|  164] 087 0250] 0090 126] 1166 250 306
T 18 20| 184] 087 0250] 0090 126] 1346 250 307

5 178 200 204 121 0.480] 0075 126 1513|688 179

5 178 200 224 121 0480 0075 126] 1666|688 166

7 178 20| 244 121 0480 0075 126 1820 688 155

sLeftn;:a 8 175 20 264  121] 0480 0075 126 1974] 688 146
gl 9 178 200 284 121 0480 0075 126] 2128|688 137
et 10 178 200 304 121 0480 0075 126 2282 688 130
s 1 179 200 324 121] 0480 0075 126] 243 688 123
7 178 200 34 121 0480 0075 126] 2589 688 117

13 175 200 364 121 0480 0075 126 2743 688 111

1960 [ 14 78 16| 380 121] 048] 0075 126] 2881 688 86
s 2699

DJ lun theo thoi gian:
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STT | Nam | Hdm) | c2® Ty Uy U S: .,
(mm) (mm)
1 000 | 1380 | 4.302 0.000 0.00 0.00 269.9 0.0
2 025 | 1380 | 4.302 0.006 0.08 0.08 269.9 229
3 075 | 1380 | 4.302 0.017 0.15 0.15 269.9 396
4 100 | 1380 | 4.302 0,023 0.17 017 269.9 458
5 200 | 1380 | 4302 0.045 0.24 0.24 269.9 64.7
6 500 | 1380 | 4.302 0113 0.38 0.38 269.9 1024
7 100 | 1380 | 4.302 0.226 054 0.54 269.9 144.8
8 150 | 13.80 | 4.302 0.339 0.65 0.65 269.9 1754
9 200 | 1380 | 4.302 0452 0.73 0.73 269.9 198.2
10 250 | 1380 | 4.302 0.565 0.80 0.80 269.9 2156
11 300 | 1380 | 4.302 0,678 0.85 0.85 269.9 228.8
12 400 | 1380 | 4.302 0.904 0.91 0.91 269.9 2464
13 500 | 13.80 | 4.302 1129 0.95 0.95 269.9 256.5
14 600 | 13.80 | 4.302 1.355 0.97 0.97 269.9 262.2
15 700 | 1380 | 4.302 1581 0.98 0.98 269.9 2655
16 80.0 | 1380 | 4.302 1.807 0.99 0.99 269.9 2674
17 900 | 1380 | 4302 2033 0.99 0.99 269.9 268.5
18 1000 | 13.80 | 4.302 2.259 1.00 1.00 269.9 260.1
BEE 228.8
Thoi gian (nam)
o o o o o o o o o 8
o - N [sp] < wn [{e] N~ [eo] (o)) -—
e L A L A A A A s A
0 ; ; : : : j i : :
30¢RR--—---- e ) e e TR e A e T e e o o R (e
1 | | | | 1 1 1 |
60 4% - e oo e S e
s 90 : | | ) |
£ T T e P AT =
£ 120 = e e e Senee o ety e
g 150 F------ e e e e e g e B
o 180 Frissriaa s et s st e st e e ey e e e
Q2104------ ————————————————————— —————— e ﬂ —————— G ——
240 S hemsEes teseas S s S dos s e e
270 R e e e e e e = o
300 | | | | | | | 1 |

e Do lun tuc thot:
S, =(m-)S,=27.0mm
Do lun tirc thoi da xay ra trong phan 16n qué trinh thi céng san nén
e Do lan cb két thir cap:
Do lan c6 két thir cap duoc thira nhan chi bat dau sau khi két thuc lan ¢b két so
cap va do lun cb két dat gia tri U=100%
Nhu vay, lan cb két thir cip s& khong xay ra trong thoi gian khai thac du an

2.4 KET LUAN
e  Véoéndinh:
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Nén dat yeu sau khi xtr Iy bang coc dat xi mang thda man yéu cau vé 6n dinh

V& bién dang lun:
Do lun S; cua khéi xir 1y nén 13 58.1 mm

Do lun S1 cia nén dat xir 1y coc dat xi mang kéo dai theo thoi gian va dat

100% sau 1 nam.
Do lan S, ctia nén dét phia duéi 12 269.9 mm

Do lin S¥ ciia nén dat phia dudi trong thoi gian khai thac du an (30 nam) 1a

228.8mm
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PHU LUC Il. KET QUA THI NGHIEM NEN NO HONG MOT SO DU AN

SU DUNG COQC XI MANG PAT GIA CO NEN PAT YEU

1. KET QUA THI CONG THU NGHIEM SAN BAY CAN THO
KOt qui th¥
Hpm nghiOm
Ngny 1-- Ngpy ) Ngpy
ST | khoan | T®n Ly ing thi §é sOu mEu thy qu
T 1Ry cdc | trxnh | XM c«n (m) nghid (kG E50
mEu (Kg/ g m (kG/cm?
3 /
m 2 )
cm”)
2.4 -:-
3.4 8.70 536.87
3.4 -:-
4.4 9.08 | 436.73
6.4 -:-
30/ 7/ | 1-A- . 16/ 7/ 7.4 13/ 8/ 008 | 22847
1 4+35.0; 220
09 2 T0-77.0 09 9.4 -:- 09 14.4 240 .72
10.5 4 )
8.4 -—:- 14.0
9.4 3 858.31
11.5 =-:- 13.6
120 6 784.97
3.8 -:-
4.8 4.84 756.34
2.8 -:-
3.3 7.10 466.93
5.8 -:-
31/ 7/ | 1-A- - 17/ 7/ 6.8 14/ g/ | 1-16| 284.65
2 09 6 4+36.2; 240 09 O R 09
T0-78.2 ) 8.32 | 466.93
9.8
9.8 —-:-
10.9 5.64 | 402.50
10.9 -:-
12.0 6.04 487.24
0.8-:-1.8 2.69 | 280.12
2.8-:-3.8 2.56 213.00
_R— H- 3.8-:-4.8 2.03 533.31
3 1/098/ 1 2]3 4440.0; 220 18(/)97/ 15é98/
T0-77.0 8.8-:-9.8 6.18 447.75
9.8-:-10.9 6.60 | 549.70
10.9-:-12 112'7 824.27
1.8-:-2.8 2.27 | 1134.73
1/ 8/ | 1-B- S 18/ 1/ : 15/ 8/
4 09 4 égfgé% 200 09 2.8-:-3.8 09 5.24 | 436.74
3.8-:-4.8 7.66 | 648.96
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6.8-:-7.8 6.45 | 472.77
7.8-:-8.8 1255 732.21
8.8-:-9.8 9.22 | 479.25
1.8-:-2.8 9.81 | 891.42
2.8-:-3.8 1%50 964.71
10.4
_ 3.8-:-4.8 793.36
2/ 8/ | 1-B- H 18/ 7/ 15/ 8/ 7
5 09 ‘ 4+41.2; 240 09 09 15T
T0-78.2 6.8-:-7.8 5 1155.66
8.8-:-9.8 7.12 | 868.75
9.8-:-10.9 1%52 799.97
1.8-:-2.8 4.04 | 721.23
3.8-:-4.8 4.72 | 814.41
o H- 4.8-:-5.8 5.12 | 455.04
6 4/098/ 1-C 4+45.0; 220 18697/ 16698/
2 T0-77.0 7.8-:-8.8 4.37 | 460.28
8.8-:-9.8 7.80 | 1026.40
10.9-:-12 9.14 | 1100.65
0.8-:-1.8 l§f3 1690.62
1.8-:-2.8 6.20 | 885.96
4/ 8/ | 1-c- | B 19/ 7/ | 3.8-:-4.8 | 16/ 8/ | 19-3 | 1079.01
7 09 4 4+43.8; 200 09 : : : 09 6 :
0-78.2
! 6.8-:-7.8 3.92 | 356.46
7.8-:-8.8 5.26 | 733.22
8.8-:-9.8 6.20 | 1281.50
1.8-:-2.8 9.79 | 822.41
2.8-:-3.8 9.65 | 928.02
_ 4.8-:-5. .41 | 467.
g | 578/ | 1C=| e | 240 | 197 7/ 871738 |16/ 8/ |2 S
09 6 Toos b 09 6.8-:-7.8 09 7.14 | 1020.38
8.8-:-9.8 1354 1316.86
9.8-:-10.9 9.03 | 1290.46
2.8-:-3.8 6.47 | 980.30
3.8-:-4.8 7.18 | 1040.05
_ 5.8-:-6.8 9.02 | 1002.19
9 6/ 8/ | 2-C- 4+8H1 2; | 240 | 2.7/ 117 8/
09 6 Too78 b 09 7.8-:-8.8 09 8.45 | 431.08
8.8-:-9.8 8.74 | 1900.56
9.8-:-10.9 li{4 678.41
. 2.8-:-3.8 4.45 | 570.93
10 7/5;/ 215‘ 1+78.8; | 200 19é97/ 3.8-:-4.8 17698/ 8.32 | 705.01
T0-78.2
4.8-:-5.8 5.25 | 795.88
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6.8-:-7.8 12.1 943.72
8.8-:-9.8 5.25| 700.57
9.8-:-10.9 8.46 | 845.85
2.8-:-3.8 3.89 | 313.39
4.8-:-5.8 12f4 658.30
p— -— H_ _—

1 61};/ 2 ;: e 00 | 220 19é97/ 5.8-:-6.8 l7é98/ 5.72 | 595.60
T0-77.0 7.8-:-8.8 5.30 | 509.65
9.8-:-10.9 8.97 | 533.80
10.9-:-12 8.28 | 781.00
1.8-:-2.8 4.45 | 601.35
2.8-:-3.8 5.12 | 482.67
a H- 4.8-:-5.8 6.59 | 701.30

1o |08/ 8/ | 25B= | o |20/ 7 18/ 8/
03 4 T0-78.2 09 7.8-:-8.8 09 5.39 | 929.89
8.8-:-9.8 4.05| 697.53
10.9-:-12 3.91 | 543.17
1.8-:-2.8 7.37 | 670.11
3.8-:-4.8 7.76 | 718.59
A H- 5.8-:-6.8 6.48 | 1079.36

13 7/ 8/ 2-B 4475 .0; 590 20/ 7/ 18/ 8/
09 2 T0-77.0 09 7.8-:-8.8 09 4.84 | 465.76
8.8-:-9.8 4.31 | 489.91
9.8-:-10.9 8.45 | 754.30
1.8-:-2.8 8.74 | 780.06
2.8-:-3.8 6.32 | 702.28
A H- 3.8-:-4.8 6.26 | 539.97

14 18/ 8/ | 2-B 4+76.2; 240 207 1/ 01/ 8/
09 6 70-78.2 09 7.8-:-8.8 09 4.56 | 496.10
8.8-:-9.8 6.97 | 968.14
9.8-:-10.9 6.31 | 573.93
2.8-:-3.8 4.63 | 643.67
3.8-:-4.8 6.97 | 757.66
A H- 4.8-:-5.8 7.90 | 464.46

g |10/ 8/ | 2-A- | BT |24 7/ 01/ 9/
09 6 T0-78.2 09 6.8-:-7.8 09 5.11 | 543.86
7.8-:-8.8 9.65 | 709.48
9.8-:-10.9 8.58 | 643.67
A H- 2.8-:-3.8 3.10 | 364.59

16 9/ 8/ 2-A 4+70.0; 220 21/ 1/ 01/ 8/
09 2 T0-77.0 09 3.8-:-4.8 09 2.36 | 264.61
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4.8-:-5.8 6.05 530.31
7.8-:-8.8 9.27 827.64
9.8-:-10.9 4.30 429.56
10.9-:-12 4.57 | 507.85
2.8-:-3.8 3.77 483.19
3.8-:-4.8 4.43 443.06
10/ 8/ | 2-a- |, B 24/ 7/ | 4-87:-5.8 1 g3/ 9/ |5.78 | 825.13
t 09 a4 || 2% 09 7.8-:-8.8 09 5.78 | 760.48
8.8-:-9.8 4.43 527.79
10.9-:-12 6.32 687.01
0.8-:-1.8 3.46 368.56
© 2.8-:-3.8 4.71 663.63
|
12/ 8/ | B - 28/ 7/ | 3-8-:-4.8 | g2/ o/ | 8.34 | 786.35
Lo 09 (:) rocsstn | 2°° 09 7.8-:-8.8 09 |5.69| 677.10
o 8.8-:-9.8 5.25 | 750.13
9.8-:-10.9 4.23 340.94
2. KET QUA THI CONG THU NGHIEM SAN BAY CAT BI — HAI
PHONG
Ham ME Chiéu
o7 | Séhicu Ngay thi Ngay thi luong ﬂj‘l,“ sau qu E50
coc cong nghi¢ém XM hia mau | (kG/cm?) | (kGlcm?)
(kg/m?) | "EME L (m)
Ul 0-1 414 | 431.79
U2 1-2 4.26 641.3
U3 2-3 489 | 925.64
U4 3-4 495 | 368.96
U5 4-5 454 | 451.69
U6 5-6 4.4 409.34
1 4-A-4 | 24/01/2014 | 21/02/2014 200 U7 67 113 | 43381
us 7-8 417 | 1054.9
U9 8-9 572 | 425.84
u1i0 | 9-10 2.92 | 854.27
Ull | 10-11 3.3 255.37
ulz | 11-12 2.04 | 201.81
Ul | 0-1 | 4.28 |501.31
2 4-B-4 | 24/01/2014 | 21/02/2014 200 U2 12 49 789.67
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U3 2-3 496 | 818.15
U4 3-4 3.7 356.5
U5 4-5 3.89 | 608.47
u6 5-6 3.08 | 437.93
u7 6-7 2.58 | 467.78
us 7-8 3.3 390.82
U9 8-9 4.68 558.2
U10 | 9-10 | 4.95 | 230.94
Uil | 10-11 2.2 223.17
Uiz | 11-12 | 465 |317.38
Ul 0-1 4.89 696.7
U2 1-2 4.02 | 598.58
U3 2-3 3.24 | 444,62
U4 3-4 2.84 | 607.54
U5 4-5 442 | 498.26
U6 5-6 2.74 | 286.98
4-C-4 | 23/01/2014 | 20/02/2014 | 200 U7 6.7 436 | 40162
us 7-8 457 | 307.32
U9 8-9 5.23 528.8
U10 | 9-10 | 4.69 414
Ull | 10-11 | 4.22 | 463.02
Uiz | 11-12 | 3.49 228
Ul 0-1 5.48 | 466.23
U2 1-2 5.71 | 488.32
U3 2-3 5.98 | 734.22
U4 3-4 5.53 | 662.23
U5 4-5 473 | 470.61
u6 5-6 5.87 | 652.14
4-A-2 | 24/01/2014 | 21/02/2014 | 220 U7 6.7 611 | 64433
us 7-8 5.44 | 361.22
U9 8-9 497 | 419.85
U10 | 9-10 | 4.07 | 443.88
Uil | 10-11 | 3.55 | 721.87
Uiz | 11-12 | 4.08 | 721.93
Ul 0-1 521 | 577.24
U2 1-2 5.53 | 413.79
U3 2-3 6.62 | 974.32
4-B-2 | 24/01/2014 | 21/02/2014 | 220 U4 34 488 | 54056
U5 4-5 5.54 | 664.41
U6 5-6 5.09 | 437.95




- PL17 -

u7 6-7 491 | 691.27
us 7-8 4.62 | 362.22
U9 8-9 492 | 415.81
U10 | 9-10 | 3.39 |514.28
Ull | 10-11 | 4.06 | 340.73
Uiz | 11-12 5.3 618.64
Ul 0-1 5.03 | 930.93
U2 1-2 4.73 | 534.68
UK 2-3 4.27 | 350.73
U4 3-4 5.28 | 466.57
U5 4-5 5.1 558.76
u6 5-6 5 508.73
4-C-2 | 23/01/2014 | 20/02/2014 | 220 U7 6.7 261 172957
us 7-8 447 | 860.38
U9 8-9 3.54 378.7
Ui0 | 9-10 | 4.04 | 350.38
Uil | 10-11 | 3.12 341.8
Uiz | 11-12 | 4.17 |504.54
Ul 0-1 5.74 | 923.22
U2 1-2 5.47 | 572.57
U3 2-3 5.91 688.9
U4 3-4 7.96 | 782.14
U5 4-5 5.35 550.5
u6 5-6 7.66 | 1039.3
4-A-6 | 24/01/2014 | 21/02/2014 | 240 U7 67 836 | 14725
us 7-8 8.76 | 988.61
U9 8-9 6.86 | 816.07
U10 | 9-10 7.5 699.97
Uil | 10-11 | 6.59 | 873.39
Uiz | 11-12 | 6.35 | 1062.6
Ul 0-1 5.69 | 623.58
U2 1-2 5.39 | 58491
U3 2-3 4.65 | 608.55
U4 3-4 6.67 | 810.66
4-B-6 | 24/01/2014 | 21/02/2014 | 240 U5 4-5 7.62 1176
U6 5-6 7.64 | 722.83
u7 6-7 6.35 | 1027.1
us 7-8 6.14 | 670.83
U9 8-9 6.49 | 947.87
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U10 | 9-10 | 7.56 |663.48

U1l | 10-11 | 7.01 | 72251

U12 | 11-12 | 6.64 |937.62

Ul | 01 | 696 |1489.1

U2 | 12 | 756 |1005.4
Us | 2-3 | 698 | 1067

Us | 34 | 623 |93274

Us | 45 | 627 |1212.1

Ué | 56 | 6.82 |742.63

9 4-C-6 | 23/01/2014 | 20/02/2014 | 240 | — o= co1 66056

us | 7-8 6.7 |1010.1

U9 | 89 | 557 |451.34

U10 | 9-10 | 6.27 |889.08

U1l |10-11 | 6.23 |628.25

U12 | 11-12 | 756 |530.63
3. KET QUA THI CONG THU NGHIEM CANG SAO MAI BEN DPiNH -

THANH PHO VUNG TAU
. . , . Chiéu Két qua TN
STT thOggzc Nt%?y hlfe}:l hlfe):l Loai xi ming S;,r% STa,iIJ - q :

nghiém | coc | mau MY ) | kgiem?) | (kgfem?)
1 14/05/11 | 11/06/11 No6 U109 Holcim Stable Soil 300 45 30.23 2562.11
2 14/05/11 | 11/06/11 No6 U110 Holcim Stable Soil 300 45 30.85 2337.14
3 14/05/11 | 11/06/11 No6 ulll Holcim Stable Soil 300 45 33.80 2990.77
4 14/05/11 | 11/06/11 No6 uli1z Holcim Stable Soil 300 7.5 36.26 2369.62
5 14/05/11 | 11/06/11 No6 U113 Holcim Stable Soil 300 7.5 35.37 2238.36
6 14/05/11 | 11/06/11 No6 uli4 Holcim Stable Soil 300 7.5 30.60 2250.25
7 14/05/11 | 11/06/11 No6 U115 Holcim Stable Soil 300 10.5 34.28 2448.72
8 14/05/11 | 11/06/11 No6 uli16 Holcim Stable Soil 300 10.5 27.25 2128.56
9 14/05/11 | 11/06/11 No6 U117 Holcim Stable Soil 300 10.5 32.81 2983.08
10 14/05/11 | 11/06/11 No5 U118 Holcim Stable Soil 280 4.5 34.25 3171.28
11 14/05/11 | 11/06/11 No5 U119 Holcim Stable Soil 280 45 34.25 3113.69
12 14/05/11 | 11/06/11 No5 U120 Holcim Stable Soil 280 45 33.80 2770.72
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13 | 14/05/11 | 11/06/11 No5 U121 Holcim Stable Soil 280 7.5 34.70 2710.62
14 | 14/05/11 | 11/06/11 No5 U122 Holcim Stable Soil 280 7.5 33.48 2498.14
15 | 14/05/11 | 11/06/11 No5 U123 Holcim Stable Soil 280 7.5 34.64 2664.92
16 | 14/05/11 | 11/06/11 No5 U124 Holcim Stable Soil 280 10.5 31.88 3320.99
17 | 14/05/11 | 11/06/11 No5 U125 Holcim Stable Soil 280 10.5 32.64 3079.54
18 | 14/05/11 | 11/06/11 | No5 | U126 | Holcim Stable Soil 280 10.5 32.69 3026.82
19 | 14/05/11 | 11/06/11 No4 U127 Holcim Stable Soil 260 4.5 31.61 2395.06
20 | 14/05/11 | 11/06/11 No4 U128 Holcim Stable Soil 260 4.5 3111 2254.40
21 | 14/05/11 | 11/06/11 No4 U129 Holcim Stable Soil 260 4.5 31.65 1953.75
22 | 14/05/11 | 11/06/11 No4 U130 Holcim Stable Soil 260 7.5 31.21 2400.60
23 | 14/05/11 | 11/06/11 No4 U131 Holcim Stable Soil 260 7.5 29.41 2071.31
24 | 14/05/11 | 11/06/11 | No4 | U132 | Holcim Stable Soil 260 7.5 30.88 2339.39
25 | 14/05/11 | 11/06/11 | No4 | U133 | Holcim Stable Soil 260 10.5 31.61 2508.45
26 | 14/05/11 | 11/06/11 | No4 | U134 | Holcim Stable Soil 260 10.5 34,01 2616.03
27 | 14/05/11 | 11/06/11 | No4 | U135 | Holcim Stable Soil 260 10.5 3353 2619.65
28 | 14/05/11 | 11/06/11 | No7 | U136 Lafarge Soilcrete 260 45 29.74 2520.69
29 | 14/05/11 | 11/06/11 | No7 | U137 Lafarge Soilcrete 260 45 36.11 2865.72
30 | 14/05/11 | 11/06/11 No7 U138 Lafarge Soilcrete 260 4.5 29.77 2756.28
31 | 14/05/11 | 11/06/11 No7 U139 Lafarge Soilcrete 260 7.5 24.31 1929.44
32 | 14/05/11 | 11/06/11 No7 U140 Lafarge Soilcrete 260 7.5 31.87 3706.14
33 | 14/05/11 | 11/06/11 No7 U141 Lafarge Soilcrete 260 7.5 26.92 2243.46
34 | 14/05/11 | 11/06/11 No7 U142 Lafarge Soilcrete 260 10.5 2.92 487.39
35 | 14/05/11 | 11/06/11 No7 U143 Lafarge Soilcrete 260 10.5 19.11 1802.97
36 | 14/05/11 | 11/06/11 | No7 | U144 Lafarge Soilcrete 260 105 17.12 2087.38
37 | 14/05/11 | 11/06/11 | No8 | U145 Lafarge Soilcrete 300 45 29.69 2433.36
38 | 14/05/11 | 11/06/11 | No8 | U146 Lafarge Soilcrete 300 45 30.07 2031.97
39 | 14/05/11 | 11/06/11 | No8 | U147 Lafarge Soilcrete 300 45 26.50 1814.98
40 | 14/05/11 | 11/06/11 | No8 | U148 Lafarge Soilcrete 300 75 27.04 1891.11
41 | 14/05/11 | 11/06/11 | No8 U149 Lafarge Soilcrete 300 7.5 29.87 2133.88
42 | 14/05/11 | 11/06/11 No8 U150 Lafarge Soilcrete 300 7.5 29.42 1671.59
43 | 14/05/11 | 11/06/11 No8 U151 Lafarge Soilcrete 300 10.5 28.36 2148.25
44 | 14/05/11 | 11/06/11 No8 U152 Lafarge Soilcrete 300 10.5 26.47 1975.07
45 | 14/05/11 | 11/06/11 No8 U153 Lafarge Soilcrete 300 10.5 24.32 1862.80
46 | 14/05/11 | 11/06/11 No9 U154 Lafarge Soilcrete 280 4.5 25.82 1304.15
47 | 14/05/11 | 11/06/11 No9 U155 Lafarge Soilcrete 280 4.5 29.52 2170.83
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48 | 14/05/11 | 11/06/11 No9 U156 Lafarge Soilcrete 280 4.5 31.10 2635.32
49 | 14/05/11 | 11/06/11 No9 U157 Lafarge Soilcrete 280 7.5 33.52 2840.83
50 | 14/05/11 | 11/06/11 No9 U158 Lafarge Soilcrete 280 7.5 28.15 1804.49
51 | 14/05/11 | 11/06/11 No9 U159 Lafarge Soilcrete 280 7.5 32.03 2390.67
52 | 14/05/11 | 11/06/11 No9 U160 Lafarge Soilcrete 280 10.5 21.23 1985.56
53 | 14/05/11 | 11/06/11 | No9 ui6l Lafarge Soilcrete 280 105 18.15 2082.12
54 | 14/05/11 | 11/06/11 | No9 U162 Lafarge Soilcrete 280 105 19.17 1828.53




