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MO DAU

1. Tinh cap thiét cia dé tai

Hai Phong 13 thanh phd duyén hai, ndm & ha luu cta hé thong séng
Thai Binh thudc dong bang séng Hong co vi tri ndm trong khoang tir 20°35
dén 21°01° vi @6 Béc, va tir 106°29° dén 107°05° kinh d6 Pong; phia Bic va
DPéng Bic giap tinh Quang Ninh, phia Tay Bic giap tinh Hai Duong, phia Tay
Nam giap tinh Thai Binh va phia Déng 1a bién Pong véi dudng bd bién dai
125km, noi c6 5 ctra song 16n 1a Bach D@fmg, Cua Cam, Lach Tray, Van Uc va
song Thai Binh.

Hai Phong tir 1au da noi tiéng 1a mot cang bién 16n nhat & mién Bic,
mot dau mdi giao théng quan trong voi hé théng giao thong thuy, bd, duong
sat, hang khong trong nudc va qudc té, 1a ctra chinh ra bién cta tht d6 Ha Noi
va cac tinh phia Béc; 13 diu méi giao théng quan trong ciia Vung Kinh té
trong diém Bic B0, trén hai hanh lang - mot vanh dai hop tac kinh té Viét
Nam - Trung Quéc. Chinh vi vdy, trong chién lugc phat trién kinh té — xa hoi
vung chau thd séng Hong, Hai Phong duoc xac dinh 1a mdt cyc ting trudng
ctia vung kinh té dong luc phia Bac (Ha Noi — Hai Phong — Quang Ninh); 1a
Trung tdm kinh té - khoa hoc - ki thuat tong hop ctia Ving duyén hai Bic Bo
va 12 mot trong nhitng trung tim phat trién cua Ving Kinh té trong diém Bac
B0 va ca nudc.

Trong diéu kién thuin loi nhu vay, Hai Phong da va dang phat trién
manh mé& vé moi mat, dic biét 1a cac nghanh cong nghiép va dich vu. pé dap
rmg nhu cau phat trién va xay dung hé théng co s ha ting dong bo, thanh phd
da trién khai hang loat cac dy an phat tién ha tAng quy mo 16n, quan trong, va
c¢6 y nghia chién lugc doi véi thanh phd ciling nhu ca ving kinh té trong diém

phia Bic nhu : Dy 4n Céang cira ngd qudc té Hai Phong; dudng 6 t6 cao tdc



Ha Noi - Hai Phong; dy an dudng cau 6 t6 Tan Vii - Lach Huyén; Khu kinh té
Pinh Vii - Cat Hai, Du 4n cai tao, nang cp Khu bay Cang hang khong quéc té
Cat Bi.

Tuy nhién, do dia hinh gan bién, lai 12 noi ¢6 5 cira séng 16n 1a Bach
Ping, Ctra Cam, Lach Tray, Van Uc va song Thai Binh nén Hai Phong 13 noi
co dia chat yéu, anh huong dén strc chiju tai cling nhu sy van hanh an toan cua
cong trinh. Do d6, nghién ctru va tmg dung cac cong nghé xir Iy nén dat yéu
trong qué trinh x4y dyung cac cong trinh trén dja ban thanh phd Hai Phong 1a
rat can thiét, nham han ché tdi da sy anh huong cua diéu kién ty nhién dén qua
trinh thi cong, gia thanh va su an toan, tudi tho ctia cong trinh.

2. Muc dich ciia dé tai

Muc dich ctia dé tai 1a nghién ctru cac phuong phap xt 1y nén dat yéu,
tir d6 4p dung trong viéc thiét ké va thi cong cac cong trinh cong nghiép va
dan dung trén dia ban Hai Phong, dua ra giai phap toi vu nhat cho quéa trinh
thi cong va van hanh cong trinh.

3. Poi twong va pham vi nghién ciru

- Bdi twong nghién ctru : Cac phuong phap xir Iy nén dét yéu dang duoc
ap dung ¢ Viét Nam va thé gioi.

- Pham vi nghién ctru : Ap dung céc phuong phap xur Iy nén dat yéu cho
cac cong trinh dan dung va cong nghi¢p vung ndi thanh va ving ctra song, ven
bién Hai Phong.

4. Phwong phap nghién ciru

Phuong phép tinh toan thiét ké 1y thuyét két hop véi cac tai liéu trong
va ngoai nudc. Trién khai tmg dung cac tinh toan thiét ké dé t6i uu hoa xur 1y
nén dat yéu vao cong trinh cu thé, tir d6 dwa ra cac kién nghi trong cong tac
thiét ké dé toi wu hoa cong tac xir Iy nén dat yéu trong cc cong trinh dan dung
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va cong nghi¢p trén dia ban Hai Phong.
5. Y nghia khoa hoc ciia dé tai

Két qua nghién ctru cia dé tai s& mang y nghia khoa hoc va thuc tién
cao. Gop phan vao cong tac nghién ciru xir Iy nén dat yéu khi xay dung céac
cong trinh dan dung va céng nghiép trén dia ban thanh phd Hai Phong. Qua tai
liéu khoa hoc nay nguoi ky su cling nhu cac nha nghién ctru c6 thém tai li¢u

dé phuc vu cho cong tac nghién ctru ciing nhur thiét ké.



CHUONG 1I: TONG QUAN VE NEN PAT YEU VA CAC PHUONG
PHAP XU LY NEN

1. Tong quan vé dat yéu

1.1 Khai niém vé dat yéu

Hién nay, ton tai hai quan diém vé dat yéu. Quan diém thr nhét (c6 tinh
tuyét d6i), dat yéu 1a loai dat khong thich hop st dung lam nén cho bat ky
cong trinh nao. Theo céc tiéu chuan xdy dung hién hanh cia Viét Nam, dat
yéu 1a loai dat ¢ trang thai ty nhién c6 d6 4am gan bang hodc 16n hon gidi han
chay, hé s6 rong 16n, goc ma sat trong nho (¢ < 10°), ¢6 lyc dinh két theo két
qua cat nhanh khong thoat nudc C < 0,15 kG/em2, ¢6 luc dinh két theo két
qua cit canh tai hién truong Cu < 0,35 kG/cm2. Phan 16n cac nude trén thé
gidi déu c6 quan diém thong nhat vé dat yéu nhu sau:

+ Pat co trang thai chay, déo chay Is > 0.75;

+ DAt bao hoa nude hodc hoan toan bio hoa nudc;
+ Strc khang cit khong thoat nudc Su < 40kPa;

+ Tri s6 xuyén tiéu chuan (SPT) N <4,

Theo quan diém tht hai (c6 tinh tuong ddi), dat yéu dugc gan véi doi
tugng xay dung cu thé. Theo 46, dat yéu 1a loai khi dugc sur dung lam nén cho
mot cong trinh s€ khong dap tmg duoc cac yéu cau vé on dinh, bién dang va
tham mat nude (véi dé, dap), nén trudce khi xay dung phai cai tao, gia cd.

Trong céc tiéu chuan phan loai dét trén thé gioi (Anh, My, Nga) cling
nhu & Viét Nam, khong co phan loai riéng cho dat yéu ma dat yéu duoc _phan
loai, danh gia trong h¢ thdng phan loai chung cua dét. Trong ty nhién, dat yéu
thuong 13 dat co thé khong chira hodc ¢o chira hitu co (v6i ham luong hiru co
khac nhau), ¢ trang thai chdy, déo chdy, khéi luong thé tich nho, d6 am, do
rong rét cao, c6 do bén khang cat thép, do bién dang 16n, khong thuan lgi cho
xay dung cong trinh.

1.2 Céac loai dit yéu thwong gip trén dia ban Hai Phong va dic diém caa
chang

1.2.1 Dat sét mém

bat sét mém 1a loai dat sét hoac a sét tuong doi chat, bao hoa nudc va
c6 cuong do cao hon so véi bun.
Dat sét mém c6 nhitng diac diém riéng bi€t nhung cling c6 nhiing tinh

chat chung cua nhitng dat da loai sét. Dat sét gom chu yéu 13 cac nho nhu
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thach anh, fenspat (phan phén tan thd) va cac khoang vat sét (phan phan tan
min), nhitng khoang vét nay lam cho dat sét c6 dic tinh riéng cta nd. Cac
khoéang vat sét 1a dau hiéu biéu thi cac diéu kién moi truong ma né hinh thanh
va c6 anh hudng quyét dinh dén cac tinh chit co Iy cua dat sét. Vi vay khi
danh gia vé mat dia chat cong trinh can nghién ctru thanh phan khoang vat sét.
Trong truong hop chung dat sét 1a hé _phén tan ba pha (hat khoang, nudc 16
rong va hoi). Tuy nhién, do dat sét yéu thuong bdo hoa nudc ¢ thé xem 1a
mot hé hai pha: cot dat va nude 15 rong.

Cac hat sét va hoat tinh cta chung cung v6i nudc trong dat 1lam cho dét
sét mang nhimg tinh chat ma nhiing loai dat khéc khong c6 nhu: tinh déo va
su ton tai cua gradien ban dau, kha nang hép thy, tinh chat luu bién... tir 46 ma
dat sét co nhitng dic diém riéng vé cudong do va tinh bién dang.

Trong tinh toan nén moéng cong trinh gém céc loai dét c6 tinh chét luu
bién, nguoi ta dung phuong phép tinh theo d¢ bén lau dai hodc tinh theo bién
dang tir bién, trong ca hai truong hop déu phai xét dén anh hudng ciia nhan to
thot gian.

Bang 1.1. Tinh chdt co Iy ciia ddt sét mém ¢ mét sé dia phwong mién Bdc

Luong |Trong lugng

Tendia | "™ | thétich | e | W | W, L | 0@ | C(Kpa)
phuong nude | (KN/cm?)
2900 | 167  |318 |5L00 |31,00 |090 [832 | 15
61,00 | 160  |180 |- i 100 |300 | 20
HaNoi |2380 | 187  |0,70 |2550 |16,00 |082 |1402 | 10
3040 | 197  |091 [3270 |194 083 |1816 | 22
Hai |- 216|045 |2640 |1542 |060 |1725 | 64
Phong | 963 | 195 077 |2716 |1539 |112 |1300 | 36
Thanh 2530 | 181  |080 |250 |1315 |087 |- ;
Hoa
Nghe 13083 | 190 086 3250 1950 |087 |- ;
Tinh 12953 | 182  |108 |4447 [2372 [076 |845 | 38




1.2.2 Bun

Theo quan diém dia chét thi bun 1a 16p dat duoc tao thanh trong moi
truong nudc ngot hodc méi truong bién. Thanh phan ¢ hat chil yéu 1a hat cac
hat rit nho (< 200 pm), ban chit khoang vat thay doi, thuong co két ciu to
ong. Ty 1& % céc chét hitu co néi chung dudi 10 % va ¢ do 16 réng > 1,5 (bun
sét); > 1,2 (bun sét pha), dat ¢ trang thai chay.

Bun duoc hinh thanh chi yéu do su boi lang tai cac day blen ving,
vinh, séng, hd hodc cic bii bdi cira séng. Bun ludn no nudce va rat yéu vé mat
chiu luec.

Bang 1.2. Tinh chdt co Iy ciia bim & mét sé dia phirong mién Bic

Luong | Trong D6 s . A Géc
g NS )0 Gi6i Gi61 Chisé| Do A ;
Tén dia har,n h,J:(,mg the ong | han han déo | déo nhéo nf')tl ma | Lyc dinh
phuong | IUOC | tich chavW sa C (Kpa)
woo | (KNem?) | @ TIEWe e D a0)
HaNoi| 61,90 | 99 168 | 46,20| 2810 | 1810] 187 | 5 6
Hai 47,61 | 10,10 158 | 47,13| 26,00 | 21,13 1,00 | 4 10
Phong
Thanh 52,63 | 10,50 1,46 | 44,58 | 29,49 | 15,09| 1,53 - -
Hoa
Nghé An| 48,50 | 11,00 1,50 | 40,85| 22,25 | 18,60 1,43 5,58 16

1.2.3 Than bun

Than bun 14 loai dat yéu c6 nguon gbc hitu co, duoc tao thanh do két
qua phan huy cac di tich hitu co (chu yéu 1a thyc vat) tai cac ddm lﬁy Than c6
dung luong kho rat thip (349 KN/m3) ham luong hitu co chiém 20480,5,
thuong c6 mau den hodc nau sam, cau trac khong gian min, con thdy tan du
thuc vat. Trong diéu kién tu nhién than bun c6 d6 am cao, trung binh 85495%
. Than bun 14 loai dat c6 hé sb nén lun 1au dai, khong déu va manh nhét (c6
thé dat tir 3,8 - 10 cm2/ daN).
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Bang 1.3 - Phdn loai than bun theo tinh chdt co' Iy.

. TINH CHAT CO LY
boa " ' Chét
A 2 ‘ - — 4
than DO ON T anh phan| Ham [HESO |55 C
: dinh lugng | TONg tgo o | luwong
bun tro% |e B (daN/cm®)
Ham
Tuong nhiéu hat
| | déion | KNOANGCO | gog0| 3 05 |007 | 004 Tuong
. cap phoi doi tot
dinh S
gan voi1
cat nho
Ham
nhiéu hat
Khéng | khoang Tuong
1| én dinh | chi yéu 15-60| 10 54 0,05 0.03 461 kém
do hat sét
tao thanh
Ham it hat
i | o
Il khong \ " 10-15| 15 10,3 0,03 0.01 Kém
6n dinh | Da0h 10
: chat hiru
CcO

1.2.4 Cat chiy

La loai cat hat min c6 két cau roi rac, khi bdo hoa nuéc cé thé bi nén
chit hodc bi pha lodng dang ké, co chtra nhidu chat hitu co hodc sét. Loai cat
nay khi chiu tac dong chan dong hodc tmg suit thuy dong thi thi chuyén sang
trang thai 16ng nhdt goi 1a cat chay. Trong thanh phan cta hat cat chay: ham
lwong hat bui (0,0540.002 mm) chiém khoang 60-70% hoic 16n hon.

O trang thai ty nhién cat chay c6 cuong d6 va kha nang chiu lyc tuong
dbi cao nhung khi bi pha hoai két cau thi khong con kha nang chiu luc va
chuyen sang trang thai 1ong rat nguy hiém cho céc cong trinh xay dyng trén
nén dat nay. Trén dia ban Hai Phong cat chay chi yéu phan bd ¢ cac ving
ven bién nhu Pd Son, Kién Thuy...

1.3 Nguyén nhén hinh thanh dit yéu
1.3.1 Loai ¢6 ngudn gbc hiru co

Thuong hinh thanh tur dam lay, noi nudc thuong xuyén tich dong, muc
nudc ngam cao. Tai day cac loai thuc vat phat trién, thdi rira va phan hay, tao
ra cac vat lang hitu co 13n véi cac tram tich khoang vat. Loai nay thuong goi
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la dat dam lay than bun, ham luong hiru co chiém t6i 20 - 80%, thuong co
mau den hay néu sam, cdu trac khong min (vi 14n cac tan du thuc vat). Pat
yéu dam lay than bun con duoc phan theo ty 1& lugng hitu co c¢6 trong chung:

Luong hitu co co tir 20 - 30%  : Dat nhiém than bun
Luong hitu co co tir 30 - 60%  : DAt than bun
Luong hitu co trén 60% : Than bun

1.3.2 Loai ¢6 ngudn gbc khoang vat

Loai co nguon gbc khoang vat thuong la set hodc a sét tram tich trong
nudce & ven bién, vang vinh, dam hd, ddng bang tam giac chau; loai nay co thé
14n hitu co trong qua trinh tram tich (ham luong hitu co c6 thé téi 10 - 12 %)
nén c6 thé c6 mau nau den, xam den, c6 mui. Pdi véi loai nay, dugc xac dinh
la dat yéu néu & trang thai tu nhién, do am cla ching gén br?lng hoac cao hon
gidi han chay, hé sb rong 16n (bun sét € > 1,5, bun sét pha & > 1.2), luc dinh C
theo két qua cat nhanh khong thoat nude tir 0,15 daN/cm2 tré xubng, goc ndi
ma séat ¢ tir 0 - 10° hodc luc dinh tir két qua thi nghiém cit canh hién truong
Cu < 0,35 daN/cm2. Ngoai ra & cac vung thung liing con ¢ thé hinh thanh
dat yéu dudi dang bun cat, bun cat pha (hé sb rong € > 1,0, d6 bio hoa G >
0,8).

1.4 Anh hwéng ciia nén dat yéu dén cong trinh xdy dung va yéu ciu thiét
ke trén nén dat yeéu

1.4.1 Anh hwéng ciia nén dit yéu dén cong trinh xay dung

Nén dat yéu 1a nén dat khong du stre chiu tai, khong da do bén va bién
dang nhiéu, do vay khong thé 1am nén thién nhién cho cong trinh xay dung.
Khi xay dung cac cdng trinh dan dung, cau dudng, thuong gip cac loai nén
dat yéu, tiy thudc vao tinh chét coa 10p dat yéu, dic diém ciu tao cua cong
trinh ma ngudi ta ding phuong phap xtr Iy nén méng cho phu hop dé ting strc
chiu tai cua nén dat, giam d6 lin, dam bao diéu kién khai thac binh thuong

cho cong trinh.

Trong thuc té xdy dung, c6 rat nhiéu cong trinh bi lan, sap hu hong khi
xay dung trén nén dat yéu do khong c6 nhimng bién phap xtr Iy pht hop, khong
danh gia chinh xac duoc céc tinh chit co 1y ctia nén dét. Do vay viéc danh gia
chinh x4c va chat ché& céc tinh chat co 1y ciia nén dat yéu (chu yéu bang céc thi

nghiém trong phong va hién trudong) dé lam co sé va dé ra cac giai phap xir ly
12



nén mong phu hop 1a mot van dé hét strc kho khin, nd doi hoi su két hop chit
ché giira kién thirc khoa hoc va kinh nghiém thuc té dé giai quyét, giam duoc

tbi da cac sy cd, hu hong cong trinh khi xay dung trén nén dat yéu.
1.4.2 Céc yéu cau thiét ké trén nén dat yéu

Cac cong trinh xay dung trén nén dat yéu cé nhi€u van dé dugc dit ra
nhu suc chiu tai cuong do cua dat nén khong da 16n, do Ian 16m, d§ 6n dinh
thap, muc nudc ngam khdong 6n dinh...

Do d6, khi thiét ké cac cong trinh nay phai dap ung day du, chit ché cac
yéu cau sau

a) Cac yéu cau vé khao sat phuc vu thiét ké

- Phai diéu tra xac dinh duoc pham vi phan bd cua cac ving dat yéu vé
phan b, chiéu sau, ngudn gy am, kha ning thoat nudc. .

- Lay mau va tién hanh cac thi nghiém trong phong va thi nghiém hién
truong dé xac dinh loai dat yéu, chi tiéu phuc vu cho tinh toan.

b) Cac yéu cau vé thiét ké thi cong

- V& 6n dinh : nén dép trén nén dat yéu phai dam bao 6n dinh, khong bi
pha hoai do trugt troi trong qua trinh thi cong xay dap (dap phan nén theo thiét
ké hoac dap cao hon cao dg thiét ké dé gia tai trudc) va trong suot qua trinh
dua vao khai thac str dung sau do.

- V& tinh toan lan: (d6 ln du - @6 lun sau khi thi cong)

- Tinh toan dy bao duoc do lin tong cong ké tir khi bit dau dép nén cho
dén khi lan hét hoan toan dé dap phong lun.

- B4 tri hé théng quan tric trong qua trinh thi cong.

- Xac dinh chinh xac cac tai trong tinh toan: tai trong tinh toan khi kiém
tra On dinh va du bao 1Un ctia nén dap nhu: tai trong dap nén, dap gia tai trudc,
tai trong xe c¢g, tai trong dong dat ...

Cho dén thdi diém hién nay, & trong nuoc van chua xdy dyng day du
dugc nhitng Tiéu chuan riéng cua Viét nam vé tinh toan thiét ké cting nhu Quy
trinh cong ngh¢ thi cong moéi dé xir Iy nén dat yéu ma déu dya chu yéu vao cac
tai liéu & nude ngoai chuyén giao. Tai Viét Nam dang thiét ké va thi céng theo
mot s6 quy trinh, quy pham nhu:

- Quy trinh k¥ thuat thi cong va nghiém thu bac tham trong xdy dung
neén duong trén dat yéu: 22TCN 236-97.

- Quy trinh thiét ké xir 1y dat yéu bang bac thim trong xay dung nén
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dudng: 22TCN 244-98,

- Vai dia ky thudt trong xay dung nén dip trén dat yéu — Tiéu chuan
thiét ké thi cong va nghi¢m thu: 22TCN248-98.

- Quy trinh khao sat thiét ké nén duong 6 to dip trén dat yéu — Tiéu
chuan thiét ké: 22TCN-2000.

1.5 Céc giai phap xir Iy cong trinh trén nén dit yéu

Pé giai quyét bai toan xay dung cong trinh trén nén dat yéu ching ta cd
cac giai phap nhu cac gidi phap xu ly nén dat, cac gidi phdp vé moéng va két
cau cua cong trinh.
1.5.1 Céc giai phap vé méng va két cAu ciia cong trinh

Lua chon st dung cac loai méng hop 1y, ty theo tinh hinh thuc té cia
cong trinh nhu méng be¢, méng bang, méng bang giao thoa, mong coc...

Thay doi kich thuéc, do sdu chén moéng. Bién phap nay duogc st dung
khi chiéu day cac 16p dat phan bo khac nhau, khong dong nhat, nham muc dich
lam cho chiéu day vung chiu nén cua 16p dat dudi ddy mong nhu nhau. Co thé
thiét ké ddy mong c6 chi€u rong thay doi lam cho bi€u d6 phan bod tng suat
dudi day mong c6 gia tri khac nhau tai cac diém.

B6 tri khe ltn 13 bién phéap rat co hiéu qua khi xay dung nhung cong
trinh c6 tai trong khac nhau trén nén dat c6 tinh nén ltn 16n va nén lan khong
déu. Khe lun phai dugc b tri dam bao cho nhitng bd phan cta cong trinh co
kha nang lam viéc doc 1ap, c6 du cuong do va do cting khi chiu luc, khong

gay ra nhitng vét nit khi nén dat c6 bién dang 16n va bién dang khong déu

Z
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Hinh 1.1. Thay déi chiéu siu chén méng
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Hinh 1.2. Thay déi kich thwéc méng

KHE LUN

N\

LOP DAT YEU

LOP DAT TOT

Khe lUn Khe lin

h

2 LOP DAT YEU \\\
LOP BAT TOT §§§
7 O

Hinh 1.3. B6 tri khe lin

Trong nhiéu truong hop, khe lun dugc két hop véi khe co gidn. Tuy
vay, khe Iin cling gdy nhiéu kho khan, phirc tap trong thi cong ciing nhu trong
van hanh, st dung cong trinh, ton kém vi phai c6 thém méng ngang, cot,

tuong, do d6 chi lam khe Itn trong nhiing trudng hop can thiét nhu
- Khi dat nén c6 tinh nén ltn 16n

- Khi cong trinh c6 hinh dang phiic tap, c6 tai trong, chiéu cao ting

chénh Iéch

- Khi cong trinh c6 chiéu cao 16n, c6 kha nang xay ra lun khong déu

(thong thudng 1 nhitg cong trinh c6 chiéu dai 16n hon 60m).
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Ngoai ra, khi thiét ké cong trinh trén nén dat yéu, can phai nam duoc
cac hinh thtrc két cu chiu lyc trén cua cong trinh ciing nhu tinh nhay cta no
ddi v4i do 1an cta nén dit. Po nhay 1Un cta cong trinh chu yéu phu thudc vao
d6 ctng, tiy theo do cing cua cong trinh ta c¢6 thé phan chia 1am ba loai két

14
A

cau .

- Két cau tuyét doi cung : Loai két cau nay c6 do cung khong gian rat
16m, khong bi uon, do vay chi ¢6 kha nang Iin déu hodc nghiéng. D6i véi két
cau nay, tinh nhay lun kém, khong y€u cau nang né vé xu li két cau, chi can

tinh toan giam baot do nghiéng, néu cd, cua cong trinh.

- Két chu mém : Céc loai két cau nay c6 dang nhu ban day céc bé chua,
céng, au thuyén va cac ciu kién doc 1ap khop nhu c6t trén méng don lién két
tr do voi dan hoac ddm ngang.... Cac cong trinh loai ndy c6 thé bi uén cong
cung cap véi kha nang bién dang ciia dat nén do d6 khong gay nén nhimng noi
lwc phu trong két cau va khong anh huong dén viée sir dung cong trinh. Dac
diém cua loai két cau nay 1a c6 tinh nhay lun kém khi nén dat bién dang khong

déu.

- Két cau c6 do cing gidi han: D6 1a cac khung siéu tinh trén mong
don, dam lién tuc nhiéu nhip, vom khéng khdp...cac cong trinh loai nay
thuong hay gip trong thuc té. Khi nén dit bién dang khong déu, dong thoi
dudi ¢é moéng co su phan bd lai tng sudt tiép xuc thi trong két ciu mong va
két cAu chiu lyc s& xuat hién ndi luc phu cuc bd. Néu két cau khong co kha
nang tiép thu ndi luc phu thi & céc tiét dién yéu s& xuat hién vét nit. O nhiing
tiét dién ndy, do cung cta két cau s& giam dang ké. Pac diém cua loai két cau
nay 1a co tinh nhay lun 16n do d6 can c6 nhiing bién phap xir Iy thich hop.
1.5.2 Cac giai phap xir li nén dat yéu
1.5.2.1 Cac giai phap co hoc

La mdt trong nhimg nhom phuong phap phd bién nhat, bao gém cac
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phuong phép lam chit bang sir dung tai trong tinh (phuong phap nén trudc),
st dung tai trong dong (dam chin dong), st dung cac coc khong thim, st

dung luoi nén co hoc va st dung thudc nd sau.

Str dung tai trong dong kha phd bién véi diéu kién dia chéat dat cat hoac
dat so6i nhu dung may dam rung, dam lin.
1.5.2.2 Cac giai phap thay thé (giai phap két ciu)

Cac giai phap thay thé bao gdm cac giai phap sau :

- Chon céc kiéu két ciu it nhay ltn, lam khe lan, giang bé tong cot thép,

du trir d§ cao bang do lan cua cong trinh;

- Lya chon d¢ sau chon mong va kich thuéc mong hop 1y, st dung vat
liu, cac 16p cach nude ngin nglra nudc dang mao dan theo cic khe hé trong
dat;

- Quy dinh va chip hanh nghiém ngit cac quy trinh dao dap dat.
1.5.2.3 Cac giai phap gia c6

Hién nay, nhém cac giai phap gia c6 duoc sit dung phd bién va bao
gom nhiéu phuong phap dugc ap dung. Theo da phat trién cia khoa hoc k¥
thuat, cac phuong phap d6 phét trién ngay cang da dang va hiéu qua. Cac
phuong phap st dung coc khong thdm nhu coc tre, coc clr tram, coc gd
thudng dugc ap dung véi cac cong trinh dan dung, cac cong trinh c¢6 chiéu cao

thép, tai trong nho.

Phuong phap lam chit bang giéng cat, cac loai coc vat lidu roi (coc cat,
cOC X1 mang dat, coc voOi...) dang duogc st dung rdng rai trong cac cong trinh
giao thong, dé diéu, va cac khu cong nghiép.

Phuong phap str dung vai dia k¥ thuat, phuong phap dém cat...dé gia cb
nén bang céac tic nhan co hoc.

Phuong phap st dung coc tiét dién nho hién nay dugc su dung rong rai
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trong cac cong trinh dan dung, cong nghiép, giao thong, dé diéu...Coc tiét
dién nho duge hiéu 1a cac loai coc ¢d duong kinh hodc canh tur 10 dén 25¢cm.
Coc nho c6 thé duge thi cong bang cong nghé dong, ép, khoan phun. Coc nho
1a mot giai phap tét dé xur 1y nén dat yéu vi mang lai hiéu qua kinh té va k¥
thuat. Cong nghé coc nhd cho phép gidm chi phi vat li€u, thi cong don gian,
ddng thoi truyén tai trong cong trinh xudng céac 16p dat yéu hon, giam do lun

tong cong va do Iun 1éch cua cong trinh.

Coc khoan nhdi diung dé gia c6 nén dat va lién két v6i mong giir on
dinh cho cong trinh. Pay 13 mot phuwong phap tién tién nd c6 thé d& duge cac

cong trinh 16n trén cac nén dat yéu.

Coc khoan nhdi 1a mét trong nhiing giai phap méng dugc ap dung rong
rdi trong xdy dung nha cao tang & trén thé gidi va & Viét Nam. Ching thuong
duoc thiét ké dé mang tai 1on nén chat lugng ctia coc ludn ludn 1 van dé dugce

quan tAm nht.

Coc khoan nhdi c6 tiét dién va d6 siu miii coc 16n hon nhiéu so véi coc
ché sin do vay strc chiu tai 16n hon nhiéu so véi coc ché tao sin. Kha ning
chiu luc cao hon 1,2 1an so véi céc cong ngh¢ khac thich hop vdi cac cong
trinh 16n, tai trong ning, dia chat nén mong la dat hodc c6 dia tang thay doi

phtrc tap.

Uu diém ndi bat cta viée thi cong coc khoan nhdi 1a ¢6 d an toan trong
thiét ké va thi cong cao, két cau thép dai lién tuc 11,7 mét, bé tong duoc d6
lién tyc tu day hd khoan 1én trén tao ra mot khdi coc bé tong dulc lién khéi nén
tranh dugc tinh trang chép ndi gitra cac to hop coc nhu ép hoac dong coc, do
d6 tang kha nang chiu luc va do bén c6 mong clia cac cong trinh cong nghiép,
tda nha cao tang, cau giao thong quy md nho,.. .

1.6. Nhén xét chung vé diéu kién dia chat Hai Phong va kha ning ap dung
cac gidi phap hop ly
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1.6.1 Nhan xét chung vé diéu kién dia chat Hai Phong

Hai Phong 1a mot thanh phd ddng bang ven bién, c6 doi, nli xen k& véi
ddng bang va nga thap dan vé phia nam ra bién. Dia hinh Hai Phong da dang,
chu yéu 1a dong bang xen 1an d6i nui thap, nai da voi, da cat két va cac bai
ngap triéu.

Soéng ngodi & Hai Phong kha nhiéu, mat d6 trung binh tir 0,6 - 0,8 km/1
km?. Do dbc kha nho, chay chu yéu theo hudng Ty Bic - Pong Nam.

Qua khdo sét, nghién ctru va thyc tién thi cong ta théy dac diém dia chét
ctia Hai Phong co cac 10p dat phia trén 1a dat yéu, thuong c6 thanh phan va
tinh chat dic biét, dugc hinh thanh tir cic nguon gdoc khac nhau, dién tich phan
bd ciing nhu chiéu day cac 16p khéng dong déu. Do d6, tinh chét co 1y ciia cac
16p dat khong dong déu giy khé khan cho cong tac khao sat, thiét ké ciing nhu
thi cong cac cong trinh xay dung. Pay 14 cac 16p dat yéu, kha ning chiu luc
kém, gy bat loi cho cc cong trinh xay dung.

Sau khi nghién ctru cac hd khoan khao sat cia mot s6 cong trinh da va
dang thi cong, cling nhu cac cong trinh di hoan thanh phan khoan, khao sat
thudc khu vuc ndi thanh va khu vuc cadc quan Hai An, Duong Kinh va Huyén
Kién Thuy ta c6 thé rat ra nhitng két luan co ban sau dy :

- Khu vyc ndi thanh bao gdm cac quan Lé Chan, Hong Bang, Ngo
Quyén 14 noi c6 nén dat twong dbi yéu, chi gip dat tét ¢ d6 sau 30m trd 1én.
Do sau dudi 30m 1a cac 16p dat yéu, tir 30 - 50m 1a 16p cat va trén 50m 1a da
phong hoa.

Céu tao mot hd khoan hinh tru tiéu biéu nhu sau :

1. Lop dat 1ap : Do sau trung binh 1,5m

2. Lop bun sét : B sau trung binh 3,5m, d6 day 16p trung binh 2,0m.

3. Lop bun sét pha : B§ sau trung binh 6,5m, d§ day 16p trung binh 3m
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4. Bun sét : B sau trung binh 12,1m, d6 day lép trung binh 4,8m.
5. Lop sét pha : D0 sau trung binh 16,9m, d6 day 16p trung binh 4,8m

6. L6p sét déo mém : Do sdu trung binh 23,2m, do day 16p trung binh
6,3m

7. Lop sét déo chay : BJ sau trung binh 28,7m, d§ day 16p trung binh
5,5m

8. Lop sét pha : D6 sau trung binh 30,5m, d6 day 16p trung binh 1,8m.

9. Lop cat hat min : B§ sau trung binh 37m, dd day 16p trung binh 6,5m

10. Lép cat hat trung, tho : PQ sau trung binh 48,2m, d§ day l6p trung
binh 11,2m

11. Lép sét pha xen kep cat min: DO sau trung binh 49,5m, d¢ day l6p
trung binh 1,3m

12. Lép sét déo cung xen 1an s6i cudi : Do sau trung binh 51,2m, do day
16p trung binh 1,7m

13. L6p da phong hoa : Khoan dén 54,5m van 1a 16p nay.

Khu vuc cac quan Hai An, Duong Kinh va huyén Kién Thuy 1a noi co
nén dat tuong ddi yéu, chi gap dat tot & do sau 36m trd 1én. Do sau dudi 37m
1a cac 10p dat yéu, tir 37 dén 54m 1a 16p cat va trén 53m la d4 cat két hat min,
da phong hoa nhe.

C4u tao mdt hd khoan hinh try tiéu biéu nhu sau :

1. Lép dét lap : P9 sau trung binh 2m, d day 16p trung binh 2m

2. Lop sét pha mau nau gu, nau xam, do sau trung binh 5,5m, d§ day
16p trung binh 3,5m

3. Lép bun sét mau xam den, xam tro, d6 siu trung binh 18,5m, chiéu

day l6p trung binh 13m
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4. Lop sét pha mau xdm vang, ndu gu, do sau trung binh 22m, chiéu day

16p trung binh 3,5m

5. Lop sét mau nau gy, ndu xam, chiéu sau trung binh 27m, do day

trung binh 5m

6. Lop sét pha mau nau xam, xam tro, chi€u sau trung binh 33m, chiéu

day 16p trung binh 6m

7. Lop cat hat trung, hat thd mau xam, xdm vang, xam tréng, do sau

trung binh 42m, d6 day trung binh 9m

8. Lop da cat két hat min mau xam xanh, xAm trang, nau tim phong hoa

manh, chiéu siu trung binh 56m, do day 16p trung binh 14m

9. Lop da cat két hat min mau xam xanh, xam trang, nau tim phong hoa

nhe, chiéu tir 56 m dén 60 m, van 13 16p nay.
1.6.2 Kha niing ap dung cac giai phap xir Iy nén hop ly

1.6.2.1 Cac giai phap xir Iy nén, méng da dwoc ap dung trén dia ban Hai

Phong

Qua nghién ctru cac cong trinh da xay dung va dua vao sir dung trén dia
ban Hai Phong ta c6 thé dua ra mot sb nhan xét tong két vé cac giai phap xir Iy

nén, méng dac trung nhu sau
A ) Doi voi cac cong trinh dan dung

V6i cac cong trinh 12 nha dan dung, nha & tir 2 - 5 tang, giai phap chung
la xtr ly mong nong 1a ddy mong duge dat ¢ do sau tur 1 - 1.20m so vo1 mat
dat ty nhién, nén duoc gia ¢ coc tre dai 2,7 - 3 m, mat do 25 - 30 coc/m2, két
cdu méng bé tong cot thép (BTCT) hodc méng gach dudi tudng va moéng try
doc 1ap BTCT dudi cot. Co thé ké ra mot sb cong trinh nhu Nha lam viéc cong
ty Tham Len Hang Kénh ting; Nha chung cu Ly Thuong Kiét 4 ting; Nha

chung cu 83 Du Hang 3 tang; Nha & chung cu 92 Tam Bac 4 tang.
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Mot sb cong trinh nén gia ¢ dém cat dam chat day 1.5 - 2.0m, moéng
dat trén dém cat. Co mot sd cong trinh nén gia cb béng coc cat hodc coc nhdi
xi mang cat. Nhin chung 16p gia ¢6 nén dudi méng duogc gia ¢ day tir 3 - 4m,
nam trong pham vi 16p dat bun sét hodc bun sét pha. Co thé ké ra nhu khu
chung cu Péng Qudc Binh 5 ting, Khu chung cw Van My 5 tang; Khu chung
cu Cau Tre 5 tang, Khu chung cu Van My, Quan Toan déu str dung mong be

dém cat.

Qua viéc quan sat hién trang bang mat thuong va do do lin bang thiét bi
do chuyén nganh thi thay rang cic cong trinh 2 - 3 tang, véi cac giai phap
méng nhu trén ndi chung cong trinh nhiéu nam sir dung déu 6n dinh, do lun
nam trong giéi han cho phép, chua thiy cong trinh nao lun nghiéng qué 16m,

anh hudéng dén viéc st dung cua cong trinh.

Pbi voi cong trinh 4 tang, ciing giai phap nén moéng nhu trén thi cong
trinh nao ding mong bé trén nén gia ¢d coc tre chua thay hu hong do lun
nhiéu hoic ln 1éch qua pham vi cho phép. Cong trinh nao ding méng don,
mong bang dit trén nén gia ¢ coc tre thi da thdy xuat hién lan nhiéu, lan 1éch

c6 thé thay bang mat thuong.

Pbi v6i nha 5 tang dung phuong 4n méng bang hodc mong bé trén dém
cat hodc coc tre thi ¢ nhiéu cong trinh 1an qua pham vi cho phép hodc lin
1éch 1am anh huéng cong trinh 14n cin hodc pha v& cuc b két cdu cong trinh,
nhat 13 hé thong duong ong k¥ thuat 1am anh huéng dén diéu kién sir dung
binh thudng cta cong trinh, vi du nhu khu nha ¢ chung cu Péng Quéc Binh,
Van My, Quan Toan.

Dbi voi loai nha & tir 6 - 8 ting, c6 ca mot s6 nha cao 5 tang dung mong
sau la moéng coc €p, tiét dién 0.2x0.2m hodc 0.25x0.25m, ngap sau vao dat tur
15 - 20m thi thay rang, sau khi xdy dung va sir dung, cong trinh van 6n dinh,
d6 lun nam trong pham vi cho phép, cong trinh vin dam bao sir dung binh
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thuong. Co thé ké ra cac cong trinh nhu Cuyc thué thanh phé 7 tang, Chi cuc
thué quan Lé Chan 5 tang, Trung tdm thuong mai sé 18 Trin Hung Pao 7

tﬁng.

Pbi v6i loai nha tir 9 - 11 tAng ding moéng coc tiét dién 0.35x0.35m, siu
36 - 40m. Sau khi xay dung va dua vao str dung, cong trinh on dinh, do lun
nam trong pham vi cho phép va chua thiy biéu hién anh huéng t6i viéc su
dung cong trinh. C6 thé ké ra cic cong trinh nhu Trung tdm Thu vién tong
hop 10 tang, Khach san 11 ting cong ty Du lich Hai Phong, Khach san Tray
Hotel 9 tang, Toa nha Khanh Héi 11 tang, Nha & tai dinh cu ngd 5 san bay Cat
Bi 11 tang, Vin phong trung tim thuong mai 22 Ly ty Trong 9 ting..vv.

Dung moéng coc khoan nhdi, duong kinh tir 800 - 1200, chiéu siu coc tir
60 - 70m. Sau khi xay dung va dwa vao st dung, cong trinh 6n dinh, d6 lin
nam trong pham vi cho phép va chua thay biéu hién anh huong téi viéc sur
dung cong trinh. Co6 thé ké dén cac cong trinh tiéu biéu nhu : Toa nha TD
Plaza 18 tang, Trung tim thuong mai va Diéu hanh dy an khu d6 thi ngd 5 san

bay Cat Bi 21 tang.

C4c cong trinh dan dung tir thap dén cao ting déu co két cu dic trung
13 mong bé tong cot thép dit trén nén gia ¢b coc tre hodc mong coc bé tong ct
thép, phan than c6 két ciu hé khung cot bé tong cbt thép db tai chd két hop
vach cing chiu lyc, san suon toan khoi bé tong ot thép dd tai chd, tuong xay
gach chi bao che.

B) Vi nha cong nghi€p va cong trinh cong cong

Cdc cong trinh nha xuwong, kho cé khau dg nhé, khéng cé cau truc :

Véi loai cong trinh ndy khau do tir 12 — 15 m, budc cot 6 m, dinh mai
thap hon 8 m, mai lop phibréd XM, khéng cé cau truc, tai trong chan cot khong
16n, ding moéng doc 1ap tua trén nén gia ¢d coc tre v&i Umg suat day mong <

0.8kg/cm2 thi hau hét 14 6n dinh, chua thiy c6 su ¢d do méng.
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Cdc cong trinh nha xuwong co dam cdu truc, cac cong trinh cong cong
cO tai trong chdan twong va cot lon :

Loai cong trinh cong nghiép, c6 khau do 16n hon 15m, c6 dam cau truc
nén tai trong chan cdt rat 1on, dung gidi phap méng sau, coc méng dugc ha
vao dat & dg sau 30 - 50m. Céc cong trinh dua vao st dung déu 6n dinh chua

thay su co xdy ra.

Co thé ké ra cac cong trinh nhu nha may thép Viét tc, Viét Han, Viét
Nhat, nha xudng cia cac doanh nghiép trong khu cong nghi¢p Nomura Hai

Phong ..vv.
C) Pdi v6i cac cong trinh giao thong va co sé ha tang

Phan 16n cac tuyén duong 6 t trén dia ban thanh phd duoc xiy dung
trén nén dat ciu tao boi cac 16p dat co dic diém dja chit cong trinh yéu, twong
doi yéu. Thé hién boi strc chéng cat nhd, tinh nén lan 16n, c6 d6 cd két thép
(thuong chua dat d6 cb két) va co bé day 1on. Pic diém chung cia cac cong
trinh giao thong dudng bo 13 dang tuyén trai dai qua nhiéu dang dia hinh, trén
nén dat ciu tao boi cac 16p dat yéu co bé day khac nhau. Mot s giai phap xur

1y nén yéu thuong chon:

- Giai phap thoat nudc thang dung két hop gia tai truéc nham ting do

co két cua dat nén,

- Giai phap dung giéng cat thoat nude thang dtimg va coc cat lam chit

dat két hop véi viée chat tai tam thoi,
- Giai phap str dung vai dia k¥ thuat két hop thay thé dat hoic dém cat,

- Giai phap su dung coc bé tong cot thép, coc khoan nhdi (doi vl céac
cong trinh cau can, cau vuot...)
D61 véi cac cong trinh ha tang co s& cong cong, ha tang co sé cac khu

cong nghiép, cac giai phap xir Iy nén thuong dwoc chon :
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- Giai phap sir dung bac tham, két hop dam nén co hoc
- Giai phap cb két bang hit chan khong,
- Giai phap xtr dung coc vat li€u ro1, coc xi mang dat.

Qua nghién ciru mot s giai phap xtr Iy nén méng dic trung da dugc

thuc hién trén dia ban Hai Phong, rat ra mdt s6 két luan so bo sau :

- Cac cong trinh nha ¢ xay dung trén dia ban Hai Phong tir 2 - 3 ting
hau hét déu str dung méng nong giéng nhau, nén dat dugc gia c¢d coc tre, dém
cat, chi khac nhau 6 bé rong mong dé dam bao tng suat day mong tir 0.6 -

0.7kg/cm2, déu 6n dinh, st dung an toan.

- Céc cong trinh nha & 4 - 5 tang cling st dung mong nong dat trén nén
gia ¢0 coc tre, coc tre va dém cat da nhiéu nam dua vao st dung, cho dén nay
do 1an va lun 1éch lam gay v& cac duong ong k¥ thuat anh hudng di€u kién su

dung binh thudng cua cong trinh.

- Cac cong trinh nha ¢ tor 5 - 11 tang dung méng coc dua sau vao nén

dat 15 - 40m. Cong trinh dam bao on dinh, sir dung binh thudng.

- Céc cong trinh tir 12 - 20 tang dung méng coc khoan nhdi, dua sau

vao nén dat 60 - 70m. Cong trinh dam bao 6n dinh, sir dung binh thudng.

- Péi v6i nha cong nghiép va cong trinh cong cdng co tai trong tap
trung 16n & chan cot : Dung mong coc BTCT ha sau vao nén dét chiu lyc 1a
hop 1y.

Tir két qua nén tinh thiy rang : Sau khi gia cd bang coc tre, cuong do
dat nén lay bang 0.6 - 0.7 kg/cm2, EO = 40 - 60 kg/cm?2 dung thiét ké mong 1a

c6 thé chap nhan duoc.

Pbi v6i mong coc BTCT tiét dién tir 0.3 - 0.35m ha siu vao nén dat
>5m tai trong dau coc léy < 50 tan va coc tiét dién 0.35 - 0.4m ha siu vao nén

dat > 40m, tai trong dau coc lay bang < 70 tan 1a c6 thé chap nhan duoc.
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bdi véi mong coc khoan nhoi, tiét dién tr 0.8 - 1.2m ha siu vao nén dat
> 60m, tai trong dau coc < 500 tan 1 ¢6 thé chép nhan duoc.
Dbi v6i cac cong trinh giao théng va co so ha tang, cac giai phap xu ly

deu dat két qua kha quan, trong qua trinh sir dung khong thiy xuit hién cac su
cd.

1.6.2.2 Pé nghi céac giai phap xir Iy nén, méng hep 1y trén dia ban Hai
Phong

Hai Phong 1a thanh phé c6 cac mo da trir lugng 16n, chét luong tot &
cac huyén Thuy Nguyén, An ldo. Cat bé tong c6 cac bai cat & Cay S6 Bay
Puong Nam, bai Cau Rao, Cau Niém trit lugng 16n, chat luong tot, gia thanh
ré vi dugc chuyén ché tir cac mo cat ¢ Viét Tri, Ha Bac vé Hai Phong bang

duong song.

Hai Phong c6 cac nha may san xuat xi ming 16n, chat luong hang dau
Vi¢t Nam nhu nha may xi mang Hai Phong, nha may xi mang Chinh Phong,
san lwong hang triéu tAn/nam. Dic biét Hai Phong co rat nhiéu nha may thép
v6i san luong hang triéu tAn/ndm tai khu cong nghiép Quéan Toan nén gia xi

ming, sat thép Hai Phong rat ré so véi cac dia phuong khéc.

Ngoai ra, Hai Phong 1a dia phuong c6 nhi€u ctra song, ctra bién san
lugng khai thac cat hang ndm rat 16n. Cac mo khai thac dat nai voi san luong

16n tai cac huyén Thuy Nguyén, An Lao...

Vi vay, cac phuong an xir Iy nén, mong trén dia ban Hai Phong duogc dé

nghi st dung cac giai phap nhu sau :

- P01 vbi1 cac cong trinh dan dung tir 5 tang trd xudng, tai trong nho,
chi€u cao khong 16n : dé nghi st dung mong ndng trén nén gia cd bang coc

tre;

- Pdi voi cac cong trinh tir 5 ting trd 1én, cac cong trinh chung cu, nha
lam viéc cao tﬁng, cac cong trinh cong cong co6 dién tich 1on, tai trong lom...:
dé nghi sir dung giai phap gia ¢ nén, mong bang giai phap sir dung coc bé
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tong cot thép (Coc bé tong cdt thép tiét dién nho, coc khoan nhdi...);

- P6i v6i cac cong trinh cong nghiép (Cac nha xudng, ha tang co sd cac
khu cong nghiép...) : dé nghi xir dung cac giai phap : Gia c¢b nén bang phuong
phap c6 két chan khong, Gia cd nén bang bac thim, xir 1y nén bang coc bé
tong tiét dién nho két hop vai dia k¥ thuat, Gia ¢d nén béng coc vat liéu roi
(coc cat, coc xi mang dat...)...

- Pdi v6i cac cong trinh giao thong, cong trinh cong cong dé nghi sir
dung cac giai phap: Gia cd nén bang bac thim két hop gia tai trudce, gia ¢b nén
béng vai dia k¥ thuat két hop thay dat (hodc dém cat), Gia cd nén br?lng coc vat

liéu roi (Coc xi mang dat, coc cat, coc da...).
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CHUONG Il : MOT SO GIAI PHAP XU LY NEN PAT YEU, PIEU KIEN
VA PHAM VI AP DUNG

2.1 Phwong phép xir Iy nén bing dém cat

L6p dém cat sir dung hiéu quéa cho cac 16p dat yéu ¢ trang thai bio
hoa nudc (sét nhao, sét pha nhao, cat pha, bun, than bun...) va chi€u day cac
16p dat yéu nhé hon 3m.

Bién phédp tién hanh: Pao bé mot phin hodc toan bo 16p dit yéu
(truong hop 16p dat yéu cé chiéu day bé) va thay vao d6 bang cat hat trung,
hat tho dam chat.

Viéc thay thé 16p dat yéu bang tang dém cét co nhiing tac dung chu
yeu sau:

L6p dém cat thay thé 16p dat yeu nam truc tiép dudi day mong, dém
cat dong vai tro nhu mot 16p chiu tai, tiép thu tai trong cng trinh va truyén tai
trong d6 cac 16p dat yéu bén dudi. Giam dugc do lin va chénh 1éch Iin
cta cOng trinh vi ¢6 sy phan b lai ing suat do tai trong ngoai gy ra trong
nén dat dudi tang dém cat. Giam dugc chi€u sau chon mong nén giam dugc
khéi luong vat ligu Iam mong. Giam dugc ap luc cong trinh truyén xuong dén
tri s6 ma nén dat yéu co thé tiép nhan dugc. Lam ting kha nang 6n dinh
clia cong trinh, ké ca khi c6 tai trong ngang tac dung, vi cat duoc nén chit lam
tang luc ma sat va suc chong trugt.

Tang nhanh qua trinh ¢ két cta dat nén, do vay lam ting nhanh kha
nang chiu tai cua nén va tdng nhanh thoi gian 6n dinh vé lan cho cong trinh.

V& mit thi cong don gian, khong doi hoi thiét bi phuc tap nén duogc sir
dung tuong doi rong rai.

Pham vi ap dung tot nhat khi 16p dat yeu c6 chiéu day nho hon 3m.
Khoéng nén su dung phuong phap nay khi nén dat cO myc nuoce ngim cao va

nudce co ap vi s& ton kém vé viéc ha muc nude ngdm va dém cat s& kém 6n
dinh.

Tinh toan dém cat
Kich thudc dém cat duge x4c dinh tir dicu kién:
Pzz=hd t Pds z-h+ha < RZ
Trong do:
pz,z=hd : &p luc phu thém do tai trong cong trinh tai do sau z = hd, (kPa);
Dzz=na = 0P - Yh)
Trong do:
28



o hé sb phu thudc vao m = 2z/b va n = 1/b, dugc tra bang
P’ - ing sudt tiéu chuan trung binh duéi ddy mong.
Pd.~hha - - ap luc do trong luong ban than cua dat

tai d0 sau z = h + hd, (kPa);

Rz — cudng do cua 16p dat yéu tai cao do day dém cat.

| Paz=h+ha|Pzz-hd b, |
1 f 1

Iz

Hinh 2.1 - So d6 tinh toan dém cat.

(GOC o = 30 - 40° véi cat; 40 - 45° véi dém da)

Kiém tra d6 lun

S=S1 +S2 <Sgh
Trong do:

S1 - 30 lun cua dém cat;
S2 - do lun ctia cac 10p dat nim dudi dém cét trong ving chiu nén;
Sgh - @6 lun cho phép.

2.2 Phwong phap dam chit 16p dat mit (co két dong)

~ Khi gap truong hop nén dat yéu nhung c6 do 4m nhé (G < 0,7) thi ¢6
thé stir dung phuong phap dam chat 16p dat mat dé lam cuong d6 chong cat
cua dat va lam giam tinh nén lin.

, Lop dat mat sau khiq duoc dam chit s& co tac dung nhu mot tﬁnquém
dat, khong nhiing ¢6 uu diém nhu phuong phap dém cat ma con c6 vu diém la
taflp dung dugc nén dat thién nhién dé dat mong, gidm dugc khoi luong dao
dap.
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Phuong phap dam chit 16p dat mit dugc chia 1am hai loai : Pam chit
nong va dam chat sau.

* PAm nén nong

- Pam nén bang con lan rung : con lan rung 13 mot bién phap kha hiéu
qua dé 1am chat dat hat. Mot hé thong rung co thé gin chit voi banh tron bang
cao su hodc banh riang cwa dé truyén rung dong vao dat. Con lan cé trong
luong 1a 55,7kN va céi tréng co kich thudc 1,19m. Bén canh do, do chat cua
nén dat phu thude nhiéu vao sb 1an banh xe 13n. Thi nghi¢m cho théy, sau 15
lan 1an banh qua, hiéu qua khong ting 1én dang ké cho nhiing 1an lan banh
sau. Trong lugng kho dat duogc gia tri cuc dai tai do sau 0,5m va sau do giam
dan voi chiéu sdu ctia nén dat. Piéu nay co thé giai thich dugc 1a do thiéu luc
ngang ddi véi dat gﬁn mit dat. Mot khi quan h¢ gitra d§ sau va do chat dugc
xéc dinh thi s6 1an lan banh qua cling c6 thé tinh toan dugc.

- Pam dat bang ban rung dong : mot bua dam thuy lyc duoc st dung
trong trudng hop chiéu cao dat dap vao khoang 2 dén 6,1m, Pudng kinh cua
ban dam nay vao khoang 1,5m va trong luong vao khoang 10 tan cho khu vuc
cat va ha canh cua duong bang va 7 tan cho cac khu vuc khac. S6 luong lan
dam tai mot vi tri 1a 20 1an va chiéu cao nang ban dam l1a 1,5 m. Khoang cach
dam 1a 2,1m va ap luc nudc 16 rong duoc kiém tra trong qué trinh dam.

* Pam nén sau

Pé dam chat 16p dat , nguoi ta c6 thé dung nhiéu bién phap khac nhau,
thuong hay dung nhat 13 phuong phap dam xung kich: Theo phuong phap nay
qua dam trong luong 1 - 4 tan (co khi 5 - 7 tAn) va dudng kinh khong nho hon
Im. Pé hiéu qua tét khi chon qua didm nén dam bao ap luc tinh do qua dam
gay ra khong nhé hon 0,2kg/cm2 véi loai dat sét va 0,15kg/cm?2 voi dét loai
cat.

C6 két dong cho phép tang cuong do va stre chiu tai va giam d6 lan cua
nén. Cong nghé nay duoc dung dé gia c¢b nén dat yéu & Ha Noi, Hai Phong va
TP. HCM. Qua dam bang khdi bé tong duc san c6 trong luong tir 10 - 15 tan
duoc nhac 1én bé“mg cau va tha roi xuéng bé mit tir d6 cao 10-15m dé dam
chit nén. Khoang cach gitta cac vét dam 1a 3x3, 4x4 hodc 5x5m. Do sau anh
huong cia dam chat co két dong dugc tinh bﬁng:

D=0,5 VWH

Trong do:

D - d¢ sau hitu hiéu dugc dam chit
W - Trong lugng qua dam (tan)
H - Chiéu cao roi ctia qua dam (m)

Muc dich cua viéc dam 1a tao nén lop dat c¢6 do chit 16m, day tor 1,5 —

3,5m. Tuy thudc vao trong luong, kich thudc, chiéu cao va s 1an dam. Chiéu
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day ctia 16p mit duoc dam chit c6 thé tinh theo cong thirc:
h=K.D
Véi: D - Puong kinh mat day qua dam;
K — Heé sd, 1ay bang 1,55 véi dat cat,
K=1,45 d6i v6i dat 4 sét,
K=1,2 v&i dat loai & sét va K=1 ddi véi dat sét.
b6 ha thép mit dat sau khi dam:

e, —0,5(e, +¢€y) h
1+€, ’

Ah =

Véi: e, — Hé s6 rong tu nhién;
ew — Heé sb rong thiét ké ¢ day 10p dém dat mat (& d6 sau h);
em - Hé s6 rong sau khi dam.

Sau khi dAm chat tai mét diém mot vai 1an, cat va da dugc d6 dﬁy hé
dam. Phuong phap c6 két dong dé gia cd nén dat yéu don gian va kinh té,
thich hop vé6i dat méi san 1ap va dat dap. Can thiét kiém tra hiéu qua cong tac
dam chat trudc va sau khi ddm bang cac thiét bi xuyén hodc nén ngang trong
hé khoan.

2.3 Phwong phap gia tai nén trudc

Trong mot sd truong hop phuong phap chat tai trude khong dung giéng
thoat nudc thang dimg van thanh cong néu diéu kién thoi gian va dat nén cho
phép. Tai trong gia tai trudc c6 thé bang hodc 16n hon tai trong cong trinh
trong tuong lai. Trong thoi gian chat tai 6 1an va ap lyc nudc duoge quan tric.
Lép dat dap dé gia tai duoc do khi do lin két thic hoic d co ban xay ra.
Phuong phéap nay co thé sir dung dé xtr 1y khi gip nén dat yéu nhu than bun,
bun sét va sét pha déo nhao, cat pha bao hoa nudc. Dung phuong phap nay co
cac uu diém sau:

Tang nhanh stc chiu tai ctia nén dat;
Tang nhanh thoi gian cd két, ting nhanh dd 1tn 6n dinh theo thoi gian.

Cac bién phap thuc hién:
Chét tai trong (cat, soi, gach, da...) béng hodc 16n hon tai trong cong
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trinh dy kién thiét ké trén nén dat yéu, dé chon nén chiu tai trudc va lan trude
khi xdy dung c6ng trinh. DUng giéng cat hoic bac thim dé thoat nudc ra khoi
16 rdng, tang nhanh qué trinh cb két ciia dat nén, ting nhanh toc do lun theo
tho1 gian.

Tuy yéu cau cuy thé cua cong trinh, diéu kién dia chat cong trinh, dia chat
thuy van cua noi xdy dung ma dung bién phap xir Iy thich hop, c6 thé dung
don 1¢ hodc két hop ca hai bién phap trén.

Tinh toan tai trong nén truoc:

Do 16n cua ap lyc nén trude dugce lya chon nhu sau:

- Dung tai trong nén trudc ding bang tai trong cong trinh s& xay dung.
Dung tai trong nén trudc 16n hon tai trong cong trinh s€ xay dung (I6n hon
khoang 20%) dé ting nhanh qua trinh c6 két rat ngan thoi gian gia tai, tuy
nhién ciing khong 16n qua dé gay phl hoai nén dat yéu.

- B6 lan du kién dugc xac dinh theo cong thirc kinh nghiém sau:

S, :S—L
o+t

Trong d6: St — BJ lin du tinh & thoi gian t, voi t 1a thotl gian nén
trudc.
o — Hé s6 kinh nghiém;
o= it1 -t
1
Véi: S — Do 1an 6n dinh trong qua trinh nén trudc, xac dinh theo tai li¢u
quan trac thyc té.
t,—t,
t, t,
Se Su

Stl, St2: d6 lun quan tric tng voi thoi gian t1, t2.

Bién phép thi cong: dé thi cong gia tai nén trudc ta cé thé dung hai cach
Sau:
- Céch 1: Chat tai trong nén trudc 1én mat dat tai vi tri xay mong, doi
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mot thoi gian theo yéu cau thiét ké dé d6 lan dat 6n dinh dé dat d6 lan 6n dinh
roi d& tai dé dao hd mong va thi cong moéng (voi chidu sau chén moéng h <
1m). Néu chiéu sau chén mong 16n thi dao hé méng dén do su bé hon cot day

mong 50cm roi chat tai trong nén.

- Cach 2: C6 thé xay dung moéng trude, sau d6 chat tai 1én moéng dé
moéng lan dén tri s6 6n dinh, sau d6 d& tai va xay dung két cAu bén trén. Trong

hai bi¢n phép trén, tuy theo diéu kién cu thé ma chon bién phép thich hop.

Tai trong nén trude phai duoc ting dan timg cip, mdi cip twong duong
tai trong mot tAng nha hodc bang khoang 15 — 20% tong tai trong cong trinh.

Can b6 tri moc d€ quan trac lun trong sudt thoi gian gia tai.

Phuong phap gia tai trude thuong 1a giai phap cong nghé kinh te nhat
dé xir Iy nén dat yéu. Gia tai trude la cong nghé¢ don gian, tuy vay can thiét
phai khao sat dat nén mot cach chi tiét. Mot s6 16p dat mong, xen kep kho xac
dinh bang cac phuong phap thong thuong. Nén str dung thiét bi xuyén tinh co
do ap luc nude 16 rong dong thoi khoan lay mau lién tuc. Trong mot s6 truong
hop do thoi gian gia tai ngan, thleu d6 quan trac va danh gia day du, nén sau
khi xdy dung cong trinh, dat nén tiép tuc bi 1an va cong trinh bi hu hong.

2.4 Phwong phap xir Iy nén dét yéu bang bac tham

La phuong phap k¥ thuat thoat nude thang ding bang bac thdm két hop
v6i gia tai trude. Khi chiéu day dat yéu rat 16n hodc khi do thim cta dat rat
nho thi co thé bd tri duong thém thang dung dé tang tbe do cb két. Phuong
phap nay thuong dung dé xir Iy nén duong dap trén nén dat yéu. Phuong phép
bac thim (PVD) ¢6 tac dung tham thang dung dé tang nhanh qua trinh thoat
nudc trong cac 16 rong cia dat yéu, lam giam do rong, d6 am, tang dung
trong. Két qua 1a lam tang nhanh qua trinh c6 két ciia nén dat yéu, ting stc
chiu tai va lam cho nén dat dat d6 lin quy dinh trong thoi gian cho phep.
Phuong phap bac tham c6 thé str dung doc 1ap, nhung trong truong hop can
tang nhanh toc do ¢ két, ngu’m ta c6 thé str dung két hop dong thot bién phap
xu ly bang bac tham voi gia tai tam thoi, tic la dap cao thém nén duong so
v6i chiéu day thlet ké 2 - 3m trong vai thang r0i s& ldy phan gia tai do di ¢
thoi diém ma nén dudng dat duge do 1un cudi cing nhu trudng hop nén dap
khong gia tai.

Bic thim duoc cdu tao gdm 2 phan: Lai chat déo (hay bia ctng) dugc
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bao ngoai bang vat liu tong hop (thuong la vai dia k§ thuat Polypropylene
hay Polyesie khong dét...). Bac thAm co céc tinh chat vat 1y dic trung sau:

Cho nudc trong 16 rong ctia dat tham qua 16p vai dia k¥ thuat boc ngoai
vao 16i chat déo. LGi chat déo chinh la duong tip trung nudc va dan ching
thoat ra ngoai khéi nén dat yéu bao hoa nudc.

) ) Thi&t bj do 4p luc
M¢6c do 1dn | nudce 16 rong
AT s aanst
2 A1 /1/’// o LSS glatdi nén trude
LA A 2
/“*J [RENEN AT / — /\.2\?‘ v Nén dép
L‘..- R Lot \. N .‘ - . U ':'.\*.‘_A'.\\ de 4
Vii dia k¥ thuat e~ o T NSRRI - S T oo CAL
T ST i R A1 =~
VWV — Ty i gy
{— — R et e R et e N amiten N
Néndgiyéul I— ~— |~~~ 11~ ~— < —~ 711 Bdc thdm
l— - |[’_"'_J||'_"_/’"[(”—"'
N Santten f e suf Easliandite ¥ fEandian
\— ~—— 7 T T g T
b e/ oy T T o T
B B ettt B e N i ¥ SR ¥

Hinh 2.2 So dd bd tri xtr Iy nén dat yéu bang bac thim

Lop vai dia k¥ thuat boc ngoai l1a Polypropylene va Polyesie khong dét
hay vat liéu gidy tong hop, co chirc ning ngin cach giita 161 chat déo va dét
xung quanh, déng thot 1a bo phan loc, han ché cat hat min chui vao lam tic
thiét bi. Ldi chat déo c6 2 chire nang: Vira dd 16p bao boc ngoai, va tao duong
cho nudc tham doc chung ngay ca khi ap lyc ngang xung quanh lon. Néu so
sanh hé s6 tham nudc giita bac thaAm PVD véi dat sét bao hoa nude cho thay
rang, bac thim PVD c6 hé s6 thim (k = 1 x 10”*m/s) 16n hon nhiéu 1an so voi
hé sb thim nudc cua dat sét (k = 10 x 10°m/ngay dém). Do do, cac thiét bi
PVD dudi tai trong nén tic thoi di 16n c6 thé ép nudc trong 16 rong cia dat
thoat tu do ra ngoai.

* Tinh to4n, thiét ké bac thim

Noi dung thiét ké hé thong giéng cat, bic thAm gdm c6 viéc xac dinh
duong kinh giéng cat hodc duong kinh twong duong ciia bac tham khi da biét
cac didc trung cta dat yéu va thoi gian can thiét dé dat do cb két cho trude (tirc
1a tinh toan d6 lun theo thoi gian trong truong hop ¢ bd tri duong tham thang
ding).

Trinh tu tinh toan nhu sau:
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+ Chon hinh thtic bd tri hé théng giéng cat hodc bac tham theo mang
luoi tam giac hodc chit nhat, xac dinh duong kinh d va khoang cach gitra cac
giéng cat hodc bac tham L.

Dbi voi bac thAm PVD thi d tinh nhu sau:

Theo Hanbo (1979 ) thid = =——

Theo Hanbo (1979 ) thi d = a_;b

Véi: a— Chiéu day ctia PVD, thudng tir 3-5mm (ca bi¢t a=10mm);
b — Chiéu rong ctia PVD, hién nay b=100mm;
Tinh ban kinh d&nh hudéng D cua SW hodc PVD.
D=oa.lL
Véi L - Khoang cach tir tam dén tam cua PVD, chinh la chiéu dai ctua
canh tam gidc déu néu bo tri theo ludi tam giac déu hodc la chiéu dai cua
canh hinh vuong néu bo tri theo ludi hinh vudng.
o = 1,05 - Néu bd tri PVD theo ludi tam gidc déu;
o = 1,13 - Néu bo tri PVD theo luéi hinh vudng.
Tinh nhén t6 thoi gian

N= 2

V&i: Cr - La hé sb cb két huong tam, t — thoi gian cd két;

Tra toan dd hinh dé xac dinh do cd két hudng tam Ur theo Nr va n;
+ Tinh nhan 6 thoi gian Nz va do cb két thang dimg Uz
N _C.t
2 =5
Tinh d¢ ¢ két chung theo cong thirc:
1-U=(1-Ur).(1-Uy)
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Hinh 2.3 :Todn dé xdc dinh d@é ¢é két Ur, Uz theo Nr va Nz va n=D/d

2.5 Coc tre va coc tram

Coc tre va coc tram la giai phap cong nghé mang tinh truyén thong dé
xu ly nén cho cong trinh c6 tai trong nho trén nén dat yéu. Coc tram va tre c6
chiéu dai tir 3 - 6m duoc dong dé gia cudng nén dat véi muc dich lam ting kha
nang chiu tai va gidm do lan. Theo kinh nghi€m, thuong 25 coc tre hoac coc
tram dugc dong cho 1m2. Tuy vay, nén dy tinh stc chiu tai va do lin cua
mong coc tre hodac coc tram bang cac phuong phap tinh toan theo thong I¢.
Vi€e str dung coc tram trong dleu kién dat nén va tai trong khong hop 1y doi
hoi phai chéng lun bang coc tiét dién nho.

S| el
11

Cu tram dong v bén  Cir tram dong Cir tram d6éng réng
trong canh méng  ngang canh mong ra bén ngoai mong

Hinh 1 ---fﬁ— _— : )
,'.:" T ';J Iooan nay khéng
Cung trugt (M- ! { _T' : biéndang vicutram
néu khang ' [pdedl |- -~ | ¥a mong két hop
céeutram ‘L U U J Al B | thanh mot khoi
N ? Lun ¢ mai cuf tram
Cung trugt | wa xubng

Hinh 2.4 : M6 hinh gia c6 coc tram
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Hinh 2.5 : Coc tre, coc g5

Coc tre duoc sir dung ¢ nhimg ving dat ludn luén am uét, ngdp nudc.
Néu coc tre lam viéc trong dat luén am w6t thi tudi tho s& kha cao (50-60 nim
va lau hon). Néu coc tre 1am viéc trong ving dat kho udt that thuong thi coc
rat nhanh bi muc nat.

2.6 Phwong phap xir ly nén bz‘“lng coc cat

Khac voi cac loai coc cimg khac (bé tong, bé tong cot thép, coc go coc
tre...) la mot bo phan cua két cdu mong, 1am nhiém vu tiép nhan va truyen tai
trong xudng dat nén, mang ludi coc cat lam nhiém vu gia ¢b nén dat yéu nén
con goi la nén coc cét.

Viéc str dung coc cat dé gia c6 nén c6 nhing vu diém nodi bat sau:

+ Coc cat 1am nhiém vu nhu giéng cat, gitp nudc 16 rdng thoat ta
nhanh, lam tdng nhanh qua trinh c6 két va do lin 6n dinh dién ra nhanh hon.

+ Neén dit duoc ¢p chdt do 6ng thép tao 16, sau do lén chat dat vao
16 1am cho dat dugc nén chat thém, nudc trong dat bi ép thoat vao coc cat, do
vay lam tang cuong do cho nén dat sau khi xtr 1y.

+ Coc cat thi cong don gidn, vat li€u ré tién (cat) nén gia thanh ré hon
so vo1 dung cac loai vat liéu khac.

Coc cét thuong dugc dung dé gia cd nén dat yéu co chiéu day > 3m.

* Thiet ke nén coc cat
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Khi thiét ké so bd co thé chép nhan gia thiét réng coc cat chi nén chat
vung dat, thé tich nén chat ding bang thé tich coc.

Dung cu: Ong thép hay coc gb dong ha dén d6 sau thiét ké.

L

Lop dém cat

Coc cat

Hinh 2.6 : So' @ bb tri coc cat

Yét liéqz Thqdng dung cé:c vang, ha‘g trung, hay th@, 11,'10 dau do tur ]/2-
2/3 chiéu dai 6ng roi rung hay dam chat, dong thoi keo dan ong 1€n, va (dam)
rung dén khi hoan thanh coc cat.

~ Trudce khi thiét ké coc cat, can bjét hé sb ,r6r~1g tu nhién ep cta 1op dat
yéu. Sau khi nén chit bang coc cat thi dat c6 hé so6 rong nén chat la enc.

Pbi voi nén dat cat, sau khi gia c¢o thi phai dat enc = 0,65 — 0,75.
Déi v6i nén dat dinh duge nén chit bang coc cat thi:
enc =AWd +05¢)(v6i ¢=Wnh —Wq)

Dién tich can nén chat Fnc rong hon ddy mong, theo kinh nghiém dién
tich can nén chat rong hon day mong > 0,2b (b - B& rong mong) vé cac phia:

Fnc =1,4b(a+0,4b)

Trong do: a,b - La canh dai va rdng ctia ddy méng.

0,2b b 0,2b

| |l = |

T T 4
N
o

1 -

| |

\ \

1 1

i -

1 f 1

\ \

L e | _
o
N
o

Hinh 2.7 : B tri coc cat va pham vi nén chit dit nén
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Ty 1é dién tich tiét dién cua tit ca cic coc cat Fc dbi véi dién tich dat
nén duoc nén chit Fne dugc xac dinh nhu sau:

F €0 —€nc
F L4k e,

S6 lugng coc cat can thiét dé nén chit nén dat yéu dudi day moéng
QF,,
f

c

n=

Trong do: f; - Dién _tich tiét dién ngang ctia mdi coc cat (1iy bang dién
tich tiét dién dng khi tao 15).

Coc cat thuong duoc bo tri theo ludi tam giac déu, day 13 so dd bb tri
hop 1y nhat dé dam bao cho dat duoc nén chit déu trong khoang cach gifra cac
coc cat.

Hinh 2.8 : B6 tri coc cat theo so do tam giac

- Khoang cach gilta cac coc cat doi vai dat dinh:

L = 0,95d
Vne =70

- Khoang cach gitra cac coc doi voi dat roi

L=0,95d |1+
€0 —€c
Trong d6: d — Buong kinh coc cat (400-500mm)
Vne = A (1+0aw)
1+e

W — d6 4m tu nhién cta dat;
39



vo — Dung trong tu nhién cta dat;
A - Ty trong cua dat;
- Trong lugng can thiét cia cat cho mdi mét dai cua coc.

G= A 11 00m)
l+e

Véi: AC— Ty trong cua cat trong coc;
Wl— Do am cua cat khi thi cong coc; g chiéu dai cta coc:
+ V61 mong chit nhat : lC 2b
+ V61 mong ban: I, > 4b
Khi b>10mthi: lc>9m + 0,15b (nén sét)
I >6m + 0,10b (nén cat); o ‘
Theo kinh nghiém chiéu dai ctua coc cat thuong lay dén do sau ctia nén
duéi day méng duoc xem 13 hét lun (tai do sau cd ogl <020ht).

2.7 Phwong phap xir Iy nén bing coc vdi va coc dat voi

Coc voi thuong duogc dung dé xur 1y, nén chit cac 16p dat yéu nhu: Than
bun, bun, sét va sét pha ¢ trang thai déo nhao.

Viéc str dung coc voi ¢6 nhitng tac dung sau:

Sau khi coc voi duoc dam chit, dudng kinh coc voi s& ting 1én 20%
lam cho dit xung quanh nén chat lai.

Khi v6i dugc toi trong 16 khoan thi né tdéa ra mot nhiét luong 16n lam
cho nudce 16 rong bdc hoi 1am giam d6 4m va ting nhanh qua trinh nén chit.

Sau khi xtr Iy bang coc voi nén dat duoc cai thién dang ké:

- D6 am cua dat giam 5-8%;

- Lyc dinh tang 1én khoang 1,5 —3 lan;

- Modun bién dang ting 1én 3-4 lan;

- Cuong do cua dat gilra cac coc voi co thé tang Ién dén 2 1an;

Vi nhitng wu diém nhu trén cho thay rang xir Iy nén dat yéu bang coc
voi ¢6 hiéu qua dang ké. Tuy nhién khi gip cac nén dat qua nhao, yéu (dat co
B> 1) thi hiéu qua nén chit cta coc voi bi han ché. Vi cac loai bun gdc sét
nhio yéu thi hiéu qua nén chit cang it vi voi toi va dat sét déu thim nudc yéu
nén viéc ép thoat nude 16 rong kho, kém hiéu qua.

Viéc tinh toan va thiét ké coc voi tuong tu nhu coc cat, tuy nhién can
cht y kha nang thoat nudc cia chung khic nhau. Véi coc cat thi kha nang
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thodt nudc déu va trong thoi gian dai con véi coc voi thi kha nang thoat nude
nhanh trong thoi gian dau va sau do6 giam di nhiéu.

Thi cong coc voi : Dé thi cong coc voi trude hét phai khoan tao 15, 16
khoan tir 240-400mm, néu thanh 13 khoan bi sat 1& thi ha 6ng thép, sau do6 cho
ting 16p voi sdng day khoang 1m xudng 16 khoan va dam chit timg 16p cho
dén hét chiéu sau. Két hop vira dam vira rat ong 1én. Hiéu qua nén chit cua
cot voi phu thudc vao chit lvong dam chit va thanh phan héa hoc cua voi. Do
chat va cuong do cua nén coc voi co thé kiém tra nhu ddi véi nén coc cat.

Viéc ché tao coc dit — voi kha phuc tap va phai st dung cac may
chuyen dung (Hinh 4.14). Cau tao may gom hai b phan: Phan may diéu khién
va xi 16 dung voi bot. (may Alimak ciia Thuy Dién san suat)

=

Can khoan

Ong dan

4y diéu khién Xild

[ ]

@

AN NN AN PINIINI I IIINT I I PN I I PN I PPN I I I I I NI PN IN PPN I PPN PN PN NN NN

Hinh 2.9 : M4y thi cong coc voi — dat
Khi tao coc voi dit thi cuong d6 cua coc ndy phu thudc vao luong
vOi va thoi gian.
Két qua nghién ctru cho thiy luong voi cang nhiéu thi do cimg cua
coc cang tang nhanh.

O nudc ta voi dat yéu c6 do Am ty nhién tir 40-70% thi dung ham lyong
voi tur 6-12% 1a hop 1y. Vo1 ty 1€ do6 thi cuong do coc dat 50% sau 1 thang va
70 — 80% sau 3 thang.

Coc dat — voi xur ly lam tang cuong do chéng cat cua dat 1én hang 10
lan, co thé sir dung coc dat voi nay lam tudng cir hodc lam nén cho cong trinh.
Khoang cach giita cac coc voi tiy thudc dic diém nén va tai trong, theo kinh
nghiém 1ay bang 0,75m, chiéu dai coc phai vuot chiéu sdu chiu nén cia dat,
luéi coc trim ra dién tich day mong 1a b/4 vai b 1a bé rong mong.
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Viéc kiém tra sic chiu tai cia nén khi xir Iy can xac dinh bang thi
nghiém nén tinh tai hién truong, voi kich thudc ban nén 1a 100x100cm.

2.8 Phwong phap gia c6 nén bang coc xi ming — dat

Coc xi méang dat 1a hén hop gitra dat nguyén trang noi gia cb va xi
ming dugc phun xubng nén dat boi thiét bi khoan phun.

Coc xi ming dat (XMD) 1a mot trong nhimg giai phap xu Iy nén dat yéu
voi kha nang ng dung tuong dbi rong rai nhu: Lam tudng hao chdng thAm
cho d¢ dap, gia c6 nén mong cho cac cong trinh xay dung, sta chira tham
mang cong va day cdng, 6n dinh tuong chén, chong truot mai dbc, gia cb dat
yéu xung quanh duong ham, gia ¢6 nén duong, md cau dan.

Clng nhu cac phuong phap cai tao, gia cb nén dat yeu khac, phuong
phap gia co nén dat yéu bang coc xi ming dit nham thay doi tinh chat co Iy
ctia dat theo hudng nang cao st chiu tai, giam bién dang cta nén.

Nguyén 1y dét tron xi mang: Xi mang sau khi tron véi dat s& xay ra mot
loat cac phan tmg hod hoc gay dong cung, dong ran khoi dat dugc tron, cac
phéan tmg hoa hoc chu yéu la:

+ Phéan Umg thuy hod ctuia ximang: Ximang + nudc = Hydroxyd ngam
nudc

+ Téac dung cuia hat dat sét voi cac chat thuy hod ciia ximang: tao thanh
cac chat thuy hoa cua ximang, tu dong ran thanh két cau khung xuong da
ximang.

+ Téc dung Cacbonat hod: Hydroxid calxi + khong khi = Cacbonat
canxi (két tia ran).

* Tinh toan cgc xi ming dat

HiOn nay vEn ®) t¥nh sgc chbu tJi vp bidn d'ng
cfia nOn ®Et gia cé b»ng trd xi m'ng ®Et vEn cBn 1lp
vEn ®0 tranh luEn nhiOu. Nh-ng tuu chung ca 3 quan
®i0m ch¥nh nh- sau:

- Quan ®i0m trd lum viOc nh- cdc (t¥nh to.n nh-
mang cac)

- Quan ®ilOm trd vp ®Et lpm viOc ®3ng théi (t¥nh

to.n nh- ®1i vii nOn thi®n nhi?®n)
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- Mét sé nhp khoa hic 1'i ® nghP t¥nh to.,n theo
cY{ hai quan ®iOm tr®n, nghUa 1lp sgc chbu tJi thx
t¥nh to.,n nh- cdc, cBn bidn d'ng thx t¥nh to,n nh-
nOn.

Sé dU c,c quan ®i0m tr®n cBn ch-a théng nhEt wvx
bIn then vEn ®) phgc t'p, nh+ng nghi®n cgu vO 1y
thuyOt vp thuc nghidm vO vEn ®0 npy ch-a nhiOu.

a) Ph--ng ph,p t¥nh to,n theo quan ®iOm trd lpm vilOc
nh- cac

Theo quan ®iOm npy ®Bi hidi trd phii cad ®& cong
t--ng ®i 1lin vp c,c ®Cu trd nuy ®-ic ®-a vpo tCng
®Et chbu tJi. Khi ®3i luc truyOn vpo mang sI chii yOu
®1 vpo c,c trd xi m'ng- ®Et ( ba qua su lum vilc cfia
nOn d-ii ®,y mang). Trong tr-&ng hip trdé kh«ng ®-ic
®-a xuéng tCng ®Et chbPu luc thx cd th0 ding ph--ng
ph.p t¥nh to.,n nh- vii cdc ma s, t.

* § nh gi, @&n ®Pnh c,c trd gia ce theo trl'ng th,k6i
giii h'n 1

KhY n"ng chbPu luc cfila c«ng trxnh phd thuéc vpo
sé 1-ing vu c,ch bé trY c,c trd trong khéi miang. KOt
qui ph@n tYch t¥nh to,n thO hidn th«ng qua néi luc
t,c dbng 1%n trdé: M, N, Q.

§O0 mang trd ®Im bJo an toupun cCn thida m'n c.c
®i0u kiOn sau:

- Néi luc 1lin nhEt trong mét trd: N, <Q,/F
- M« men lin nhEt trong mét trbd: me<[Mw]
cfia vEt 1i0u lum trd
- ChuyOn vP cfia khéi mang: Ay<[Ay]
43



Trong ®&: Qur— Soc chbu tdi giii h'n cfia
cic xi m'ng ®Et
wa}— M« men giii h'n cfia cac xi
m'ng ®Et;
F,- hO sé an toun.

ViOc t¥nh to.,n néi luc trong thOGn cét M, N, Q vp
chuyOn vP mdng cét [Ay] ca thO ding c.c phCn mOm hiOn
ca ® t¥nh to,n. Trong tr-&ng hip kh«ng cd phCn mOm
® t¥nh to.n c.c ®@i0u kiOn &n ®bnh tr?n ca thd vildt
1'i nh- sau:

- Tr-éng hip t{i trang ®ng tOm:
Nmax<zr‘;N s?:“"

Trong ®a:
N~ tiIi trang t,c déong 1°n m¢i cét;
EEN-— teng t9i trang t,c déng 1°%n O®ui
cét;
n.— se l-ing cac trong mang.

- Tr-éng hip tJi trang 10ch tOm:

N ZN My Qult
Ty ZX F,

Trong ®a:
M,;M - m« mem uen do tdi trang gy ra ®ei vii
c,c tréc ch¥nh cfia ®,y ®ui céc;
X;¥;— khoing c,ch t® tréc ch¥Ynh cfia ®ui cidc ®0n
mci trdc cac;
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x, y — khodng c,ch t® trdc ch¥nh cfia ®ui cidc ®0n
trdc cac khdo s, t.
* § nh gi, @®n ®Pnh c,c trd gia ce theo tr'ng
th,i giii h'n 2
TYnh to,n theo tr'ng th,i giii h'n 2 ®Im
bJo cho mdng trd kh«ng ph,t sinh bibOn d'ng vp 16n

qu, lin:

>8 <[Sq]

Trong ®a:

S~ ®& 16n gilii h'n cho phbp;
S,- ® 16n teng céng cfla mdng cac.

Ndi chung trong thuc t0 quan ®iOm npy cd nhilu
h'n ch0 vp cd& nhiOu ®i0m ch-a rad rpng. Ch¥Ynh vx
nh+ng ly do ® n®n Yt ®-ic ding trong t¥nh to.n.
b) Ph--ng ph,p t¥nh to,n theo quan ®i6m nh- nOn
t--ng ®--ng

NOn tré vp ®Et d-ii ®,y midng ®-ic xem nh- nOn
®&ng nhEt vii c,c sé 1i0u c-éng ®& ¢,;C,;E, ®-1ic nOGng
cao (®-ic t¥nh t& ¢,C;Ecfia ®t nOn xung quanh tré vu
vEt 1i0u 1lum trd). C«ng thec quy ®xli t--ng ®--ng
»4,Cq;E, dia tr®n ®& cgng cfia cét xi m'ng- ®Et, O®Et
v diOn t¥ch ®Et ®-ic thay th0 béi cét xi m'ng- GEt.
Gdi m 1lp t@ 10 gi+a didOn t¥Ych cét xi m'ng- ®Et thay
thO tr®n diOn tY¥ch ®Et nOn.

m=—+=

A

Py = m¢cot + (1_ m)@nen
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Cy=mC, +(1-m)C

E, =mE_, +@-m)E.,
Trong ®a:
A, - diOn tYch ®Et nOn thay thO b»ng céc
xi m'ng ®Et
A - diOn t¥Ych ®Et nOn cCn gia cé.
Theo ph--ng ph.p t¥nh to,n npy, bupui to,n gia cé
®Et ca 2 ti%u chuEn cCn kiOm tra:

- Ti®*u chukn vO c-éng ®&: ¢,,C, cfia nOn ®-ic
gia cé phii thda m'n ®0Ou kilOn sgc chbu tgi d-ii t.c
déng cfila t9i trang c«ng trxnh.

- Ti%u chukEn bidn d'ng: M« ®un bidn d'ng
cfia nOn ®-ic gia cé E, phdi thada m-'n ®iOu kidOn 1lén
cfia c«ng trxnh.

ca thd ding c,c c«ng thegc gifi t¥ch vp c.,c phCn
mOm ®Pa kit thuEt hidOn cad ® gifi quy0t bui to.n nuy.
c) Ph--ng ph,p t¥nh to,n theo quan ®i0m hcn hip

* C.ch tYnh to,n cfia ViOn kii thuEt ch©u , A.I.T

+ Sgc chbu t9i cna cac ®-n

KhY n"ng chbPu tJi cfla cdc xi m'ng ®Et ®-3ic quylt
®bnh béi sgc kh.,ng c%t cfia ®Et sbt y®u bao quanh
(BEt bP ph, ho'i) hay sgc kh,ng c¥4t cfia vEt 1i0u cic
xi m'ng ®Et (cdc xi m'ng ®Et ph, ho'i). Lo'i ph,
ho'i ®Cu phdé thuéc cY vpo sgc ciIn do ma s.,t mEt
ngoui cidc xi m'ng ®Et vp sgc chbPu ch@Gn cic xi m'ng
®Et, lo'i sau cBn phd thuéc vpo swgc kh,ng c¥3t cha

vEt 1i0u cdc xi m"'ng ®Et. Khd n'ng chbu tJi giii h'n
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cfia cdc xi m'ng ®Et ®n trong @®Et sbt yOu khi ®Et
ph, ho'i ®-ic t¥nh theo bilu thec sau:
Qgngar = (7dH_ +2, 257d°)C,

Trong ®a:

d- ®-&ng k¥Ynh cfia cidc xi m'ng ®Et;

H.— chiOu dpi cdc xi m'ng GEt;

Cy— ®& DbOn c¥%t kh«ng tho,t n-ic trung
bxnh cfia ®:t sPt bao quanh, ®-1ic x,c ®bnh b»ng thY
nghiOm ngopi hidn tr-é&ng nh- thY nghilm c%t c ,nh wvp
xuy®n c«n.

Gid thidt 1p seoc cin mEt ngopi b»ng ® bOn cit
kh«ng tho.,t n-ic cfia ®Et sbt C, vp swc chbu chGn &
chOn cidc xi m'ng ®:t t--ng ong 1lu 9C,. Swc chbu &
chGn cidc xi m'ng ®Et treo kh«ng ®ing vpo tCng nbn
chZt, th-éng thEp so vii mEt ngopi. Swc chbu & chOn
cic xi m'ng ®Et sI 1in khi cidc xi m'ng ®Et c¥%t qua
tCng Pp 1lén vpo @®Et ceng n»m d-ii cd sgc chbu tJi
cao. PhCn 1lin t4i trdng t,c déng sI truyOn wvpo lip
®Et & d-ii qua ®,y cdc xi m'ng ®t. Tuy nhi®n sgc
chbu & chOn cidc xi m'ng ®Et kh«ng thO v-it qua ®é
bOn nbn cfia bdn thOn cidc xi m 'ng ®Et.

Trong tr-&ng hip cdc xi m'ng ®Et ® - bbP ph, ho'i
tr-ic thx c,c cidc xi m'ng ®Et ®-3ic xem t--ng tu nh-
mét lip ®Et sbt ceng net nI. §é& bOn c¥4ut cfia hen hip
sbt & d'ng céc hay hip thO ®Ec tr-ng cho giii h'n
tr®n cfla ® bOn. Khi x,c ®bnh bw»ng thY¥ nghilOm xuy®n
hay c*%t c,nh, giii h'n npy vpo khoing td 2-4 1Cn ®é
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bOn c%t didc theo mEt 1i®n kOt khi x,c ®bnh béi thy
nghiOm nPn cd né h«ng.

§-&ng bao ph, ho'i cfla cidc xi m'ng ®Et trong ®Et
d¥nh ®-ic thO hiOn tr®*n Hxnh 2.10.

UNG SUAT CAT, T

|

|

A A v N
= T — DO BEN| CAT LON NHAT

- N Ccoc, MAX

\ —

DO BEN NEN CUA cOC UNG SUAT PHAP.G
L DUGC KHAI QUAT L

Hxnh 2.10 : S- ® ph, ho'i cfia ®t d¥nh gia ce
b»ng cdc xi m'ng ®Et
§-éng bao ph, ho'i t--ng gng tr®n hxnh 2-10. Kh{
n'ng chbu tJi giii h'n ng¥%n ngpy do cdc xi m'ng G®Et
bP ph, ho'i & ® sOu z ®-ic t¥nh t® quan hO:
Qgn.coc = Aboc (3:5C +307,)
Trong ®4&: Coe— luc d¥nh kOt cfia vEt 1i0u céac
xi m'ng ®Et;
co,- .p luc ngang teng céng t,c ®ng 1l°%n
cic xi m'ng ®Et t'i mEt c¥}%t giii h'n.
Gid thidt gidc ma s.t trong cfia ®t 1p 30°. HO sé
t--ng ong hO sé ,p luc bb ®éng K, khi @y, =30°.
Gid thiOt 1ln: o,=0,+5C,
Trong ®a:

o,- .p luc teng cfla c,c lip phii b®n tr®n;
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C,- ® bOn c4t kh«ng tho,t n-ic cfia ®Et sbt
kh«ng @&n ®Pnh bao quanh.

C«ng thgc npy ®-ic ding khi thiOt kO ca xbt .|p
ldc teng cfla c¢,c lip phfi b®n tr®n, vx ,p luc ®Et bb
®éng thay ®xi khi chuybn vP ngang lin.

Do hiOn t-ing r-o, ®& bOn giii h'n 1lOu dpi cfia
cic xi m'ng ®Et thEp h-n ® bOn ng¥%n h'n. §& bOn r-o
cfia cdc xi m'ng G®Et

Qrao,coc = (65% _85%)Q

gh.coc *

Gif thidt quan hO biOn d'ng- t9i trédng 1p tuyOn
t¥nh cho tii khi r-o nh- Hxnh 2.11. C& th0 ding gquan
hO npy ®) t¥Ynh su phOn bé tJi tréng O, VE M« ®un
Pp co cfia vEt 1i0u cidc xi m'ng ®t t-—-ng gng ®& déc
cfla ®-éng quan hO. Khi v-it qu, ® bOn r-o, tJi &
cidc xi m'ng ®Et ®-3ic coi 1lp h»ng seé.

UNG SUAT G,y

8COC coC
‘ RAO
1
BIEN DANG,E
Hxnh 2.11 : Quan hO gng sukEt- biln d'ng vEt 1lidu xi
m 'ng- ®Et

* KhY n"ng chbu t9i giii h'n cfla nhdm cac xi m'ng

®Et
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A) PHA HOAI KHOI

RS

B) PHA HOAI CAT cucC BO

Hxnh2.12 : Ph, ho'i khei vp ph, ho'i c3%t cbéc bé

KhY n"ng chbPu t9i giii h'n cfla nhdm cdc xi m'ng
®Et phd thuéc vpo ® bOn c¥4t cfia ®Et ch-a x6 1y giza
c.c cidc xi m'ng ®Et vp ® bOn c¥4t cfia vEt 1idu ciac
xi m'ng ®Et. Su ph, ho!'i quydt ®Pnh bé&i khJ n'ng
chbu tJi cfia khéi vii cdc xi m'ng GEt.

Trong tr-éng hip ®Cu, s@c cheng c%t dac theo mEt
ph, ho'i c¢3%t qua topn bé khéi sI quyOt ®bnh khi n'ng
chbu t9i vp khY n"'ng chbu t9i giii h'n cfila nham cac
xi m'ng ®Et ®-ic t¥Ynh theo:

Qyuonom = 2C,H[B+L]+(6+9)C,BL
Trong ®i: B, L vp H- chiOu réng, chiOu dpi wp

chiOu cao cfia nhdm cidc xi m'ng ®t. HO sé 6 ding cho
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madng ch+ nhEt khi chiOu dpi 1lin h-n chiOu réng nhilu
(tgc 1p L>>B). CBn hO sé 9 ding cho mang vu«ng.

Trong thid0t kO kiOn nghP kh«ng ding khd n'ng
chbu t9i giii h'n vx phYi huy ®&ng sgc kh,ng t9i
tridng lin nhEt lpm cho biOn d'ng kh, 1lin, b»ng 5-10%
bO réng ving chbu tqi.

KhY n'ng chbPu tJi giii h'n, cd& xbPt ®n ph, ho'i
céc bé & rxa khéi cidc xi m'ng ®Et, phd thuéc vpo ®é
bOn chéng c¥%t trung bxnh cfia ®t didc theo mEt ph,
ho'i gCn trBn nh- trong hxnh 1.21. §& bOn chéng c34t
trung bxnh c& thO t¥Ynh nh- khi tYnh @n ®bPnh m,i déc.
KhY n'ng chbPu t{i giii h'n c& chdé y ®&n ph, ho'i cbc
bé ®-ic t¥Ynh theo bibu thegc:

%h:55CmO+Q2%)

Trong ®a:

b, L- chiOu réng vp chiOu dpi ving chbu
tq9i cbc bé;

Co- ® bOn cut trung bxnh didc theo bO
mEt ph, ho'i gif ®Pnh. §é& bOn c%t trung bxnh cfia
ving @&n ®bnh chbu Inh h-&ng cfia diOn tY¥ch t--ng ®é&i
cfla cidc xi m'ng ®Et a, (bxl) vp ®é bOn c%t cifia vEt
1i0u cdc xi m'ng ®:t. SO nghP kh«ng ding hO sé an
toun 1p 2,5 khi t¥Ynh to,n thidt kO.

* TYnh to,n bidn d'ng
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TAI TRONG DON VI TAC DUNG, q

1R

Ah1

CHIEU DAI
coc, H

Hxnh 2.13 : S— ® t¥nh to,n bidn d!ng.

Teng ®& 16n cfla c«ng trxnh xOy dung tr®n nOn ®Et
gia cé b»ng cidc xi m'ng ®t nh- tr®n Hxnh 2.13. Teng
® 16n lin nhEt 1Ey b»ng teng ® 16n cdc bé cfia toun
khéi nOn ®-ic gia c-&ng (Ah) vp ® 16n cdbc bé cfia
tCng ®Et n»m d-ii ®,y khéi ®Et ®-ic gia c-é&ng phYa
tr?n (Ah,))

Toc 1lp: Ah=Ah+Ah,

Khi t¥Ynh to.n AM ca thd xJy ra 2 tr-éng hip:

+ T9i tang ngoui t,c dbéng t--ng ®i nha vp céac
xi m'ng ®t ch-a bbP r-o:

NOu ® 16n dac trdc c,c trd t--ng gng vii ® 16n
phCn sbt yOu xung quanh, thx su phOn tJi trang dac
tréc cdc sl phé thuéc vpo m« ®un 16n chia vEt 1i0u
cidc vp cfia ®t ®- gia c-éng, ®-ic t¥nh theo c«ng
thgc sau:

QCOC q
GCOC = =
Ao as(19)0-2)

coc

Trong ®i: g- tJi trang ®n vb, kG/cm’;
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a- dilOn t¥ch t--ng ®&i cfia céc;
My VP Meoe - M« ®un bidn dlng cfia ®Et nOn
xung quanh vp cha vEt 1i0Ou céc.

TYi tridng phGn bé ®u g (do c«ng trxnh hay nOn
®Et ®4p b%n tr®n truyOn xuéng), mét phCn truyOn cho
trd q;, phCn kh,c truyOn cho ®Et g,. NOu trd vp ®Et
xung quanh cd cing chuyOn vP t--ng ®&i c& th0 ding
quan hO sau:

G __ 9
aM_,  (1-a)M,

coc
§& 16n cbc bé cfia khéi ®Et sau khi ®-ic gia
c-&ng b»ng cdc xi m'ng ®Et 1ln:

_ qH
aM_. +(1-a)M,

ah

§& 16n cbc bé cfia tCng ®Et d-ii moi cdc Ah, ca
th0 t¥Ynh to,n theo ph--ng ph,p th«ng th-é&ng, hay ca
thO t¥nh to.,n theo c«ng thgc sau:

Ah, = AR,

Trong ®&: Ah- ®& 16n cuéi cing cfia tCng ®Et
d-ii moi cac;

B- tl sé gi+a teng ® 16n cfia khéei ®Et ®- gia
c-éng b»ng cidc xi m'ng ®t vii teng ® 16n cfia ch¥nh
khei ®Et ®1 & tr'ng th,i tu nhi®n:

Md
aM_. +(@-a)M,

p=

+ T9i trang ngopi t,c dbébng lin vp cac xi m'ng

®Et bb r-o:
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Nh- tr-éng hip 1, t9i g ®-1ic phGn ra lum 2 phCn
g, truyOn cho cidc vp g, truyOn cho ®Et xung quanh
cidc, chébng ®-ic t¥Ynh to,n nh- sau:

n Qrao ,CoC

BL Q, = (q _Q1)

0, =

Thpunh phCn g; ding ®) t¥nh ® 16n cbéc bé Ah,, wvp
thpnh phCn g, ding ® t¥Ynh Ah .

Cong nghé thi cong :

Hién nay ¢ Viét Nam pho bién hai cong nghé thi cong coc xi ming dat :
Cong ngh¢ tron kho (Dry Jet Mixing) va Cong ngh¢ tron udt (Wet Mixing hay
con goi la Jet-grouting) la cong nghé cua Nhat Ban.

- Tron kho 1a qua trinh phun tron xi ming kho voi dat co hodc khong co

chét phu gia.
- Trén u6t 1a qué trinh bom tron vita xi ming voi dat ¢ hodc khong co
chét phu gia.
gl:l:lﬁ ﬁ @
3 88
@)
1 2 3 4

o

)

SSSSERSSSSEESRERs
CECOCED )< BE BSOS
D < S 3¢ BO)
5 6

7 8

Hinh 2.14 : Mt s6 cach bé tri coc xi ming dat
Uu nhuoc diém cua coc xi mang dat
« Uu diém:

So v&i mot sb giai phap xur ly nén hién co, cong nghé coc xi mang dat
¢6 wu diém 1a kha nang xu ly sau (dén 50m), thich hop voi cac loai dat yéu (tur
cat tho cho dén bun yéu), thi cong duogc ca trong diéu kién nén ngap sau trong
nude hodc diéu kién hién truong chat hep, trong nhiéu truong hop da dua lai
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hiéu qué kinh té rd rét so véi cac giai phap xur ly khac. Néu st dung phuong
phap coc bé tong ép hodc coc khoan nhdi thi rat ton kém do tang dat yéu bén
trén day.

Uu diém ndi bat caa coc xi mang dét 1a: Thi cong nhanh, k¥ thuat thi
cong khong phirc tap, khong c6 yéu té rui ro cao. Tiét kiém thoi gian thi cong
dén hon 50% do khong phai chd dic coc va dat da cuong do (Vi du tai du an
Sunrise). Tbc d6 thi cong coc rat nhanh. Hiéu qua kinh té cao. Gia thanh ha
hon nhiéu so véi phuong an coc dong, dac biét trong tinh hinh gié vat liéu leo
thang nhu hién nay. Rét thich hop cho cong tac xir Iy nén, xtr Iy méng cho cac
cong trinh & cac khu vuc nén dat yéu nhu bai boi, ven song, ven bién. Thi
cong dugc trong diéu kién mat bang chat hep, mat bang ngap nudc. Kha nang
Xu 1y séau (co thé dén 50m). Pia chét nén 1a cat rat phu hop voi cong nghé gia
cd ximang, do tin cay cao.

* Nhuoc diém:

So v61 mong coc vai chiéu dai coce 1on thi nd s€ 1un nhiéu hon nhung
van dam bao gidi han cho phép.

Phu thudc nhiéu vao cong nghé thi cong nén yéu cau c6 hé thdng quy
chuan, quy dinh cac quy trinh thi cong nghiém ngét va quy trinh nghiém thu
kiém tra hoan thién. Can nghién ctru thém vé cong nghé may moc, thiét bi
hién dai.

2.9 Phwong phap c6 két chan khong

Phuong phap nén trude bang chan khong 1a mét trong nhiing phuong
phap gia c6 nén dat sét yéu, theo do, ap sudt chan khong duoc ap dung 1én mot
dién tich nén dugc bao bdi céc tam (mang) vat liéu kin khi (airtight
membrane), d¢ bom thoat nudc 18 rdng chira trong nén 1am cho dat cb két
nhanh.

Cong ngh¢ nay dugc thyc hién thong qua vai lan lam ap luc bé‘mg chan
khong két hop véi sb 1an bién d6i ning luong thich hop dé dong nen tr d6 ha
thap ty 1é chira nudc trong dat, nang cao mat do dat strc tai ciia nén, giam su
sut Itn sau khi thi cong va sy sut 1un sai khac o nén dat. Theo cac chuyén gia
trong linh vuc xtr 1y nén dat thi phuong phap nay sé tao ra duoc mot ap luc
(trén 1 atmosphere) khong ché stic tai cia mat dat, tao do day can thiét theo
yéu cau k¥ thuat, khéng ché duoc d6 1an va tao do lan dong déu cho mat dat.

Phuong phap nay dugc thira nhén la hiéu qua nham gia cb dat rat yéu,
dac biét khi thiéu vat li¢u gia tai.

Phuong phap hut chén khong thay thé cho phan gia tai trong cong ngh¢
o két tic 1a van c6 cot thoat nudce thang ding (Truong hop cén thoat nude
nhanh hon van st dung ca gia tai). Qua trinh cb két cua dat duoc mé ta tren

hinh 2.15. Tai hinh 2.15, a, khi chat tai don thuan, Ap 12 4p luc nuéc 16 rong
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khi chiu tai, khi dat bdo hoa nudc, ép luc nudce 16 rong 16m troi ban dau Au
tuong tu nhu Ap khi chat tai don thuan dan dan ap lyc nude 16 rdng 16n troi
va tai trong chuyen tir nudc sang cot lidu dat (dang 16 xo). Lu:()’ng tang img
suat hiru hiéu bang lugng giam ap luc nude 16 rong, khi két thuc giai doan ¢
két Au = 0. Khi tai trong chan khong dugc st dung nhu hinh 2.15, b, &p luc
nudée 16 rdng trong dat giam, tmg suat hitu hiéu trong dit ting, dan dan 1o xo
bi nén, nghia la cot liéu dét da tao ra ung suét hiru hiéu. Luong tang ung suét
hiru hiéu bang luong giam 4p luc nude 16 rdng (Tai chan khong thudng bang
80% ap suat khi quyén, bang 80 kPa) [1].

N —An
T T T au Ps ———
pat Ap ,
Au : i %
I ; .

=t o

time
— (111

time

Hime

lI""[.' = lna

Ao = p,+Ap—(u,+Au)=Ap - Au Aa=p, —(u,—Mu)=Au

(a) (b)
Hinh 2.15 : M6 hinh hoa kiéu 10 xo cho qué trinh cé két.
(a) Duéi tc déng cua chat tai don thuan;
(b) Duoi tac dong cua gia tai chan khong

Hé thong gia tai chan khong dién hinh gici thiéu trén hinh 2.16. Ong
bac tham va cac ong ngang dugc dung dé phan b ap lyc chan khong va lam
mat nudce 16 réng, ong ngang va dau trén coa bac tham nam trong Iop cat gia
tai, truyén chan khdng vao cac ong bac tham Céc 6ng chira bac tham duong
kinh tir 50-100 mm c6 gan go dung lam 6ng ngang, nhiing ong nay co duc 16
¢ than ong va duoc quan bang vai thAm nugc. Ong ngang néi véi 6ng chu dé
phan b ap luc chan khéng. Ba I6p PVC (nylon) méng phu trén mat khu vuc
hat chan khéng c6 mép ngoai dat trong rénh theo 4 canh bao quanh khu vuc
hit chan khong, do d6 ving can hit chan khdng duoc chia thanh cac khu nho
dé dat cac lop nylon.

Phuong phap cb két chan khong d3 duoc ap dung thanh cong & mot so
nudc nhu Nhat Ban, Trung Qubdc, Han Quoc va da dat duoc hiéu qua cao vé
kinh té. Tai Viét Nam, cong ngh¢ ¢ két bang hat chan khéng ciing di duoc
ap dung tai mot ) cong trinh nhu Khi dién dam Ca Mau, Cang Pinh Vi, nha
may so soi Polyester Pinh Vii, nha may dién Nhon Trach — Pong Nai. Theo
danh gia cua cac chuyén gia, viéc ap dung cong nghé¢ nay da lam gidm déng
ké thoi gian va chi phi thi cong, d6 14 mot trong nhing wu diém vuot trdi cua
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cong nghé cb két nén dat yéu bang hut chan khong. Tuy nhién, ngoai uu diém
thi phuong phéap nay c6 nhiing nhugc diém nhu sau :

- Rat kho 1am kin khi

- C6 gidi han vé do sau gia cb

- Hiéu qua thap ddi v6i nén gdm céc tang cat voi hé sb thim cao nam
xen kep

I |
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Hinh 2.16 : Hé théng hut chan khéng
1 - Ong bdc thdm ; 2 - Ong ngang ; 3- Lép phi ; 4 — Puong thodt nudc ;
5 — Van mét chiéu ; 6 — Chan khong ké ; 7 — Bom phut ; 8 — Bom ly tdm ;
9 — Ranh ; 10 - Ong chu dé hat chan khéng ; 11 — Mang che chan.
2.10 Giai phap sir dung coc bé tong cot thép
Coc bé tong cbt thép 12 loai coc dang dugc str dung rong rai nhat trong
xay dung hién nay. Coc bé tdng cot thép c6 do ben cao, c6 kha nang chiu tai
trong 16n tir cong trinh truyén xudng, do d6 né duoc tmg dung rong rai trong
xtr ly nén mong cua cac cong trinh dan dung va céng nghiép, giao thdng van
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tai va cac cong trinh c0 tai trong 16n.

Dung coc bé tong cot thép khi gip nén dat yéu (bun, cét chéy .) khéng
chiu dugc tryuc tiép tai trong tir cong trinh. Tuy theo cach lam viée, chia coc
thanh hai loai: coc chéng va coc ma sat. Coc chdng truyen tai trong qua mii
coc Ién 16p dat cung hodc da. Coc ma sat (coc treo) co mili coc twa Ién 16p dat
bi nén co, truyén tai trong vao dat mot phan 16n qua ma sat & cac mit bén va
mot phan qua miii coc.

Cac loai coc bé tong cbt thép thuong ding hién nay bao gém coc bé
téng tiét dién nho, coc khoan nhdi, coc bé tdng du tng luc... Coc tiét dién nhod
duoc hiéu 1 cé4c loai coc ¢6 duc‘)rng kinh hodc canh tir 10 dén 25cm. Coc nhod
c6 thé duogc thi cong bang cbng nghé dong, ép, khoan phun. Coc nho dugc
ding dé gia cb nén méng cho cac cong trinh nha, duong sa, dat dap va Cac
dang két cau khac. Coc nho 12 mot giai phép tot dé xtr Iy nén dat yéu vi mang
lai hiéu qua kinh té va ky thuat. Cong nghé coc nho cho phép giam chi phi vét
liéu, thi cong don gian, dong thoi truyen tai trong cong trinh xubng c4c 16p dat
yéu hon, giam d6 1Un tong cong va do 10n 1éch cua cong trinh. Coc khoan nhdi
c6 tiét dién va do sau miii coc 16n hon nhiéu so véi coc ché sin do vay suc
chiu tai 1én hon nhiéu so véi coc ché tao sén. Kha nang chiu lyc cao hon 1,2
1an so v&i cac cong nghé khéc thich hop véi cac cong trinh 10n, tai trong ning,
dia chat nén moéng 1a dat hodc c6 dia tang thay doi phuc tap. Coc bé tong du
tmg luc 1a loai coc st dung bé tong cudng do cao, cbt thép du tmg luc, tiét
kiém vat liéu (Do di¢n tich cot thép nhd, hinh dang coc thudng 1a coc tron,
rong). Coc bé tong du tng luc duge sit dung ngdy cang rong rii do tinh kinh
té, dé thi cong...

*Tinh toan coc bé tong cot thép

a) Tinh toan sirc chiu tai theo vat li€u coc

Hau hét truong hop thiét ké thuc té 1a coc chiu luc nén ding tam do dai
truyén vao tir cong trinh bén trén, vat lidu coc bétong cdt thép thuong. Ding
cong thuc tinh toan nhu cu kién bétong chiu nén ding tdm ctia TCVN
5574:2012 nhu sau:

Pvi=0(RpAp+RsAs)
Dién giai cong thirc:

Aq la téng dién tich cbt thép doc trong coc
Ay 1a dién tich bétong trong cung tiét dién coc
R 12 cuong dd tinh todn vé nén cta cbt thép
Rb 14 cudong d6 tinh todn vé nén cua bétdng coc, bang cuong do tinh
toan gdc ctia bétdng nhan véi cac hé sé diéu kién lam viéc ycb.y’cb nhu sau:

vcb=0,85 ké dén d6 batdng trong khoang khdng gian chat hep cua hd
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khoan, éng vach

y'cb ké dén phwong phép thi cdng coc, truong hop phd bién 1a coc
khoan nhdi tuong ung truong hop ghi trong TCVN 10304:2014 14 trong cac
nén, viéc khoan va d6 bétdng vao 1ong hé khoan duéi dung dich khoan hoic
dué6i nude chiu &p luc du (khéng dung dng véch) y'cb=0,7.

Véi coc bétdng cbt thép dic sin dong, ép, cac hé sb yeb=y'cb=1.

¢ 12 hé s6 giam kha ning chiu lyc do anh huéng ctua udn doc, theo
TCVN 5574:2012:

V6i A <28, ¢=1
Véi 28 <1<120, ¢ = 1,028 - 0,000028822 - 0,0016)

Khi tinh todn theo cuong d¢ vat liéu, xem coc nhu mét thanh ngam
2

cling trong dat tai chiéu sau cach ddy dai mot khoang: 1y =l +

|, 13 chiéu dai doan coc ké tir ddy dai dén cao do san nén
_ [,

o — 5

¢ 7.El
k 14 hé sb ty 1€, phu thudc vao loai dat bao quanh coc theo bang A.1 ctua

TCVN 10304:2014 ‘

E 1a module dan hoi cua vat liéu lam coc (bétong)
v.=3 1a hé s0 di€u kién lam viéc db1 voi coc doc lap

2 khéng duoc vuot qua chiéu sdu dén mili coc tir day dai h
aé‘
A= 1 la d0 manh cua coc, r =\/; la ban kinh quan tinh cta tiét dién
r

coc.
Luu ¥ véi coc thi nghiém, cuong d§ chiu nén géc cua bétong coc can
nhan véi hé s6 diéu kién 1am viéc yb, = 1,1 do tinh chét tai trong nén tinh 13
tam thoi, ngén han.
Trong trudng hop vt liéu coc dung bétong cdt thép tng suit trude, stc
chiu tai theo vat liéu coc tinh toan theo huéng dan ctia TCVN 7888:2008.

b. Tinh toan strc chiu tii coc theo dat nen
Strc chiu tai cia coc theo dat nén xac dinh doé1 véi coc chiu nén nhu sau:

RCU
Qa:y—o—"WC
yn yk

Ry 1a stre chiu tai trong nén cyc han
W. 1a trong lugng ban than coc ¢6 ké dén hé s do tin cay bﬁng 1,1
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Yo la hé s6 diéu kién 1am viéc, ké dén yéu td tang muc do déng nhét cta
nén dat khi sir dung mong coc, lay bang 1 ddi vé6i coc don va lay bang 1,15
trong mong nhiéu coc

Ynla hé s tin cay vé tAm quan trong cla cong trmh lay bang 1,2; 1,15
va 1,1 tuong Gmg voi tam quan trong ctia cong trinh cap I, II va III ( Phy luc F
ctia tiéu chuan)

Yk 12 hé s do tin cay theo dat x4c dinh theo diéu 7.1.11 cua tiéu chuan

Trong thuc hanh thiét ké hién nay phé bién tinh toan stc chiu tai coc
theo két qua thi nghiém xuyén tiéu chuan (SPT) diung 2 cong thirc Meyerhof
va cong thuc cua Vién kién tric Nhat Ban nhu sau:

Cong thirc Meyerhof:

Strc chiu tai trong nén cuc han:
Reu= QpAptu) fili (kN)

gb 14 cuong do sirc khang cua dat dudi miii coc gp=k;N,
ki 12 Hé sd, ky=40h/d < 400 véi coc dong/ép va k1=120 véi coc khoan
nhoi
h 14 chiéu sau ha coc
N, 14 chi s6 SPT trung binh trong khoang 1d phia dudi mili coc va 4d
phia trén miii coc
f, 1a cuong d6 stc khang cua dét theo than coc
+ trong céc 16p dat roi fj = koNg;;
+ trong céac 16p dat dinh f; = acy;
K, 13 hé s lay bang 2,0 véi coc dong/ép va bang 1,0 v6i coc khoan nhdi
o 12 hé s6 xéc dinh theo biéu d6 trén hinh G.2 cta tiéu chuan
N;la chi s6 SPT trung binh cua 16p dét thir i trén than coc
Cyila cuong do strc khang cat khong thoat nudc cua 16p dat thir i trén
than coc Cy i = 6,25N.; (kPa)
Nila chi s& SPT trong dat dinh ctia 16p dat thir i trén than coc.

Cong thire ctia Vién kién trac Nhat Ban:

RC,u:qub+uZ(fC,iIC,i+fS,iIS,i) )

Op 1a cuong do stc khang cua dat dudi miii coc, xac dinh nhu sau:

+ Khi miii coc nam trong 16p dat roi g, = 300N, cho coc dong/ép va qp
= 150N, cho coc khoan nhdi

+ Khi miii coc nam trong 16p dat dinh ¢, = 9, cho coc dong/ép va
Ob = 6¢y cho coc khoan nhoi
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fsila cuong do stc khang trung binh trén doan coc nam trong 16p dat

roi thir i fgj = 10N /3

f.;1a cuong do strc khang trung binh trén doan coc nam trong 16p dat
dinh thir i fc,i = (lprCu'i

op la hé s6 diéu chiph cho coc dong/ép va f|‘_ 14 hé sb diéu chinh thf;O d(:)
manh h/d cua coc dong, bang 1 cho coc khoan nhoi, xac dinh nhu céc biéu do
sau cua ti€u chuan:

a)

B
1) S—
[(1.0.0.39) 3
08 |- - s 16 =
(1,0, 50)
(0.5.08)
04 L + 08 ~
b
‘ 0,7 . 120}
0.2 I ! 04 | |
02 04 08 06 32 20 40 80 160 320
Sic khang cit / 4p e higy qui thing &ng : ¢, /a', Chiéu sdu cocf dudng kinh coc - L/d

ls; 12 chiéu dai doan coc nam trong 16p dat roi thir i

l..; 14 chiéu dai doan coc nam trong 16p dét dinh thi i

N, Ddi véi cac loai dat cat, néu tri s6 N, > 50 thi chi 1ay N, = 50, néu tri
s6 Ng; > 50 thi lay Ng; = 50
P6i voi nén da hodc cudi soéi trang thai chat, khiN, > 100 thi
1y 0,=20MPa cho coc dong/ép va coc khoan nhdi c6 bién phap lam sach miii
coc tin cdy va bom vira ximang gia cuong dat dudi mii coc.

Thong thuong dbi v6i nén co nhidu 16p dat dinh doc theo than coc, gia
trj sttc chiu tai dat nén tinh theo cong thirc Nhat Ban thuong 16n hon cong
thirc Meyerhof. Nguoi thiét ké nén chon gia tri 1am strc chiu tai dy béo theo
mot trong hai cong thire trén, tir d6 quyét dinh gié tri tai trong thi nghiém nén
tinh max 1am cén ¢t diéu chinh cho coc dai tra sau nay.

NHAN XET :

- Qua xem xét, tim hiéu cac giai phap xir Iy nén dat yéu da va dang
duoc &p dung trong va ngoai nudc, két hop véi nghién ctru dia chét, dia hinh,
diéu kién tu nhién cta thanh ph Hai Phong ta thay :

+ Hai Phong 1a mgt thanh phé c6 dia hinh, dia chat phtc tap, nén dat

yéu, khong chiu dugc tai trong khi xay dung cac cong trinh, dic biét 1a ving
cura song, ven bién.
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+ Cac cong trinh xay dung, dac bi¢t 1a cac cong trinh co tai trong 16n,
can c6 bién phap xtr Iy nén phu hop dé dam bao su 6n dinh cta cong trinh
trong ca qud trinh thi cong va véan hanh, stir dung.

+ Véi didu kién dia chat, thuy vén cua thanh phd, ta nhén thiy cac
phuong phap xu ly nén sau nhu : gia ¢ nén bang coc bé tong cot thép; gia ch
nén bang bac tham; gia ¢ nén bang coc xi ming - dat; gia cd nén bang vai dia
ky thuat.. la phu hop, va dat hiéu qua cao. Trong giai doan khao sat, thiét ké,
can nghién ctru ky ludng va két hop cac phuong phap xir Iy nén dé dat két qua
mong muon.

CHUONG 1II : UNG DUNG CAC PHUONG PHAP XU LY NEN DAT
YEU TRONG XAY DUNG CAC CONG TRINH TREN DIA BAN HAI
PHONG : CONG TRINH CANG HANG KHONG QUOC TE CAT BI
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3.1. Giéi thi¢u vé cang hang khong quoc té Cat Bi

Cang hang khong Cat Bi nam trén dia ban Quan Hai An, phia Pong
Nam thanh phé Hai Phong. Véi vi tri dia Iy thuan loi, dugc sy quan tdm cia
bang, Chinh phu, B6 Giao thong van tai, nganh Hang khéng dan dung va
UBND thanh phd Hai Phong, Cang hang khdng Cat Bi ngay cang phat trién
manh m&. Tt lGc chi ¢6 01 chuyén bay/tudn vao nim 1985 tir Hai Phong di
thanh phé H6 Chi Minh va nguoc lai, voi loai tu bay 1L18, TU134, IAKA40,
hién nay, mdi ngay c6 tir 22 dén 26 lan chuyén bay tir Cang hang khong Cét
Bi di TP.H6 Chi Minh, Pa Ning, Buén Ma Thudt va nguoc lai véi cac loai
tau bay tién tién, hién dai nhu A320, A321, ATR72...

Nham mo rdng va nang cao kha ning tiép nhan may bay cua Cang hang
khong Cat Bi, tr ndm 2013, UBND TP. Hai Phong da trién khai du an dau tu
xay dung dudng cat ha canh c6 kha ning tiép thu may bay B747-400 va tuong
duong; trién khai giai doan | dau tuw mé rong san dau may bay dé tang vi tri
dau may bay tir 02 vi tri 18n 10 vi tri, du kién giai doan | s& hoan thanh vao
thang 12/2015.

3.2. Quy mé du 4n Céang hang khong qudc té Cat Bi

1. Tén Dy an: Quy hoach ,téng thé Cang hang khong q}léc té Cat Bi -
thanh pho Hai Phong giai doan dén nam 2015 va dinh hudéng dén ndm 2025.

2. Pia diém: Cang hang khong quéc té Cat Bi - thanh phd Hai Phong.
3. No6i dung quy hoach:

) Cép san bay: 4E (theo ma 9hu§n ctia T6 chirc hang khong dan dung
quoc té ICAO) va san bay quan su cap 1.

b) Vai tro, chirc nang trong mang cang hang khong dan dung toan qudc:
la Cang hang khong qudc té.

¢) Tinh chat str dung: sin bay dung chung dan dung va quan su.
d) Phuong 4n tong thé: chon phuong an 1 trong hd so quy hoach.
d) Quy hoach khu bay:

- Pudng cat ha canh:

+ Giai doan dén nam 2015 kéo dr%li, nang cép duong cit ha canh hién c¢6
dat kich thudc 3050 x 50 m, dam bao ti€p nhan may bay A321, B767 va tuong
duong.

63



+ Giai doan dinh hudng dén nam 2025 nang cap dap tmg loai may bay
B747-400 (han ché tai trong), B777 va tuong duong.

- Hé thong duong lan: giai doan den nam 2015 dau tu hé thong duong
lan gdm 01 dudng lin song song dudng cat ha canh va 05 dudng lan ndi.

- Hé thong san mady bay: giai doan dén nam 2015 su dung san dd
hién c6 va xdy madi 01 san d6 dap Gng 08 vi tri d6 may bay cac loai. Dinh
hudng dén nam 2025 moé rong dap tng 11 vi tri do.

e) Quy hoach khu hang khong dan dung:
- Nha ga hanh khéch:

+ Pén nam 2015 xay dung moi nha ga dap tng cong suat 800 hanh
khéch/gio cao diém.

+ Dinh hudng dén nim 2025 md rong nha ga dap tng 1.440 hanh
khach/gior cao diém. Nha ga 2 cao trinh. Tinh chét str dung: quéc té va noi dia.

- Nha ga hang hoa:

+ Pén ndm 2015 xay dung nha ga cong suat 17.000 tan hang/nam.

+ Pinh huéng dén nim 2025 mo rong dat cong suat 82.000 tin/nam.
- Nha diéu hanh:

+ Pén nam 2015 xay dung nha diéu hanh dién tich st dung khoang
1.500 m2.

+ Pinh huéng dén nim 2025 mo rong dat 2.100 m2.
- Khu thuong mai, dich vu cang hang khong:
+ Pén ndm 2015 b tri trong nha ga hanh khach véi dién tich 2.000 m2.

+ DPinh huéng dén nim 2025 xay méi khu thwong mai, dich vu ¢ dién
tich 4.000 m2.

- Khu ché bién suét an:

+ Pén nam 2015 xay dung khu ché bién suat an dién tich 760 m2.
+ Pinh huéng dén nim 2025 md rong dat dién tich 3.030 m2.

- Khu khi tugng:
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+ Dén,ném 2015 xay dung voi tong dién tich 225 m2, bao gdm 01 trung
tam va h¢ thong thiét bi quan trac khi tuong tu dong.

- Nha xe ngoai truong:

+ Giai doan dén nam 2015 xay dung véi dién tich 1.200 m2 va sin
5.400 m2.

+ Pinh huéng dén nam 2025 mé rong dat dién tich nha 2.250, san 5.400
m2.

- Tram ctru nguy, ctru hoa: cip 9 (theo phéan cip ctua ICAO).
- Khu cép nhién liéu:

+ Pinh huéng dén nim 2025 xay dung kho nhién liéu. Phuong thirc
nhép liéu cho may bay: dung phuong thirc hong nap nhién li¢u tai san do.

- Quy hoach cap dién: 14y dién tir lu6i qudc gia.

+ Dén nam 2015 hé,théng cap dién dat cong suat 3.000 KVA, may phat
du phong ¢6 tong cong suat 1.000 KVA.

+ DPinh huéng dén nim 2025 nang cdp mé rong dat cong suat 5.800
KVA.

- Quy hoach cap nudc: ngudn nude 1ay tir hé thong cap nudc cua thanh
pho Hai Phong.

+ Pén nim 2015 xay dung hé théng cap nudc dat 800 m3/ngay dém.
+ Pinh huéng dén nim 2025 nang cap dat 1.400 m3/ngdy dém.
- Quy hoach thoat nudc: thoat nude mit khu bay theo hé thong muong.

+ Pén nam 2015 xdy dung 01 hd diéu hoa va 01 tram bom c6 cong suat
3.600 m3/gio.

+ Pinh hudng dén nam 2025 xay dung thém 01 tram bom cong suét
3.600 m3/gid. Thoat nudc mat cac khu khéc qua hé thong muong ho, kanevo.

- Tuong rao bao vé: dugc xay dung trong giai doan dén nam 2015,
chiéu dai 12.000 m.

g) Quy hoach hé thong quan 1y diéu hanh bay:
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- Cac cong trinh thong tin, dan duong: sir dung dai K1, K2 va hé thong
dan duong DVOR/DME hién hiru.

- Pén nam 2015 dau tu g(éy moi hé théng trang thiét bi ha canh ILS va
dén dém CAT-I; Trung tdm Diéu hanh chi huy bay ATC.

- Pén nam 2025 nang cap, x@y dung hé ‘ghéng trang thiét bi ha canh
chinh xac ILS datﬂ cap CATH-II, hé’ thong dé,n tiép can dau 07 duong cat ha
canh theo ti€éu chuan CAT-II, h¢ thong dén ti€p can gian don dau 25,

h) Quy hoach giao thong:

- Buong truc ra vao Cang hang khong: dén nam 2025 sir dung dudng
truc da c6 hién nay (do thanh pho dau tu xay dung).

- H¢ ’th(*)ng duong nd1 by, duong cong vu: duoc xay dung ngay trong
giai doan dén nam 2015.

- San do o to:

+ Giai doan dén nam 2015 xay dung dat dién tich 12.440 m2 trudc nha
ga hanh khach va 5.000 m2 trudc nha ga hang hoa.

+ Giai doan dinh huéng dén nam 2025 mé rong san trude nha ga hanh
khach dat 22.440 m2 va san truéc nha ga hang hoa dat 19.000 m2.

i) Quy hoach str dung dat dai:

Téng dién tich toan Cang hang khong: 491,13 ha

Trong do:

- Dién tich quy hoach dung chung 211,00 ha

- Dién tich dat do Hang khong quan 1y: 78,00 ha

- Dién tich dat quy hoach cho quén sy: 202,13 ha.

4. Cac chi ti€u dat dugc cua quy hoach:

a) Pén nam 2015:

- Cap san bay: 4E (theo phan cap ctia ICAO), san bay quéan su cép I.
- S6 may bay tiép nhan tai gio cao diém: 08 may bay.

- Loai may bay tiép nhan: A321, B767, B747-400 (han ché tai trong) va
tuong duong.
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- Luong hanh khach tiép nhan: 2.000.000 Iwot hanh khach/nam.

- Luong hang ho4 tiép nhan: 17.000 tin/nam.

- Luong hanh khéach gio cao diém: 800 hanh khach/gid cao diém.

- Tiép can ha canh: thiét bi ha canh chinh xac theo tiéu chuan CAT-I.

- Cép ctru nguy, ctru hoa: cép 9.

b) Pinh huéng dén nam 2025:

- Cép san bay: 4E (theo phan cép ctia ICAO), san bay quén sy cap 1.

- S6 may bay tiép nhan tai gio cao diém: 11 may bay.

- Loai mdy bay tiép nhan: A321, B767, B747-400 va tuong duong.

- Luong hanh khéch tiép nhan: 4.000.000 luot hanh khach/nam.

- Luong hang ho4 tiép nhan: 82.000 tAn/nam.

- Luong hanh khéch gio cao diém: 1.440 hanh khach/gio cao diém.

- Tiép can ha canh: thiét bi ha canh chinh xé4c theo tiéu chuan CAT-II.

- Cap ctru nguy, ctru hoa: cép 9.

3.3. Piéu kién tir nhién ciia cong trinh
3.3.1 Piéu kién dia chat cong trinh:
a. Két qua khoan khao sat, thi nghiém va phan 16p nhu sau:

Theo két qua khao sat dia chat cong trinh hién truong va két qua thi
nghiém cac mau dat, da trong phong. Tai khu vuc khéo sat, theo thir tu tir trén
xubng dudi khu vuc nghién ctru, dia ting dia chit dugce phan thanh cac 16p
nhu sau:

- Lép 1: Lop phii bé mat: Hon hop sét pha mau xdm vang, ndu vang,
xdm den ldn gach dd vun, than vé thwce vit, doi ché la bin ddy ao ldn miin
hitu co.

Lop 1 phan bd trén toan bd mat bﬁng khu vuc du kién xay dung, nam

ngay trén bé mat ty nhién. Lép 1 c6 chiéu day trong khoang 0.4m (HKTK3)
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dén 2.7m (HKTK9). Trung binh 16p diy khoang 1.4m. L6p ndy c6 ngudn gbc
nhan sinh, thanh phan khong déng nhat. Chiéu sau gip mit 16p, day 16p va bé
day 16p duoc tong hop trong bang 1:

Bing 1: Chiéu sdu gip mdt l6p, ddy I6p va bé day lop 1

STT | Tén hé khoan Chiéu siu glp| Chicu siu g3p Bé day l6p
mat lop (m) | day lop (m)
1 HKTK1 0.0 1.6 1.6
2 HKTK2 0.0 1.7 1.7
3 HKTK3 0.0 0.4 0.4
4 HKTKA4 0.0 0.5 0.5
5 HKTK5 0.0 1.5 1.5
6 HKTK6 0.0 0.6 0.6
7 HKTK7 0.0 2.5 2.5
8 HKTKS8 0.0 1.2 1.2
9 HKTK9 0.0 2.7 2.7
10 HKTK10 0.0 1.7 1.7
11 HKTK11 0.0 1.7 1.7
12 HKTK12 0.0 2.0 2.0
13 HKTK13 0.0 1.8 1.8
14 HKTK14 0.0 2.2 2.2
15 HKTK15 0.0 1.5 1.5
16 HKTK16 0.0 0.7 0.7
17 HKTK17 0.0 0.7 0.7
18 HKTK18 0.0 0.8 0.8
19 HKTK19 0.0 1.3 1.3
20 HKTK20 0.0 1.5 1.5
21 HKTK21 0.0 1.5 1.5
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- Lop 2: Sét, sét pha mau xam den, ghi den, ndu den, doi ché lin min
thuee vit, vé s6, vé hén vé vun va xen kep nhitng l6p mong cdt hat min, trang
thdi chdy dén déo chay, déi ché déo mém.

L6p 2 nam dudi 16p 1 phan bd toan bd khu vuc khao sat. Bé day cua 16p
bién d6i tir 9.6m (HKTK11) dén 30.8m (HKTK16, HKTK17), trung binh 16p
nay day 19.3m. Thanh phan caa 16p 13 sét, sét pha mau xam den, ghi den, nau
den, ddi chd 1an mun thuc vat, vo s, vo hén v vun va va xen kep nhiing 16p
mong cat hat min, trang thai chay dén déo chay, d6i chd déo mém. Trong 16p
da tién hanh 161 1an thi nghiém xuyén tiéu chuan SPT cho gia tri N30 = 3
bua/30cm va liy 163 mau, thi nghiém 160 mau. Chiéu sau gap mat 16p, day
16p va bé day 16p duoc tong hop trong bang 2, cac chi tiéu co 1y ca 16p duoc

téng hop trong bang 3:
Bing 2: Chiéu sdu gip mat l6p, ddy I6p va bé day lép 2
. | Chiéu sau |Chiéu sau| _,;
sTT | Tenho | o matlép| gap day | B¢ 44y Ghi chi
khoan |%*P (ni) op %O,g (mgl 16p (m)
1 | HKTK1 1.6 20.4 18.8
2 | HKTK2 1.7 19.8 18.1
3 | HKTK3 0.4 19.3 18.9
4 | HKTKA4 0.5 18.9 18.4
5 | HKTK5 1¢5 19.2 17.7
6 | HKTK®6 0.6 18.2 17.6
7 | HKTK7? 2.5 19.3 16.8
8 | HKTKS 1.2 19.1 17.9
9 | HKTK9 2.7 15.2 12.5
10 | HKTK10 1.7 12.7 11.0
11 | HKTK11 1.7 11.3 9.6
12 | HKTK12 2.0 19.1 17.1
13 | HKTK13 1.8 17.3 15.5
14 | HKTK14 2.2 29.6 27.4
15 | HKTK15 1.5 31.2 29.7 |Két thuc tai 31.2m, chua gip
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stT | Tenhod ghll(:ll:lts ?}l Cl;iéudzsiﬁu Bé day Ghi ch
khoan |%*P (ni) op %011: (m%l 16'p (m)
day 16p

16 | HKTK16 0.7 31.5 30.8

17 | HKTK17 0.7 31.5 30.8

18 | HKTK18 0.8 30.4 29.6

19 | HKTK19 1.3 19.5 18.2

20 | HKTK20 1.5 19.2 17.7

21 | HKTK21 1.5 22.5 21.0

Béng?Cdc chi tiéu co ly cua lop 2
, Ki Gia Tri
STT Cac chi tiéu o Pon vi
hi¢u Max | Min TB

1 Do 4m tu nhién Wo % 68.8 | 245 | 458
2 Gi6i han chay W, % 66.3 | 26.1 | 49.0
3 Gi6i han déo Wp % 342 | 196 | 278
4 Chi s6 déo Ip % 343 | 64 21.2
5 Do sét B - 1.75 | 051 | 0.85
6 | Khodiluong thé tich tw nhién | v, glem® | 197 | 152 | 1.73
7 Khéi lugng thé tich kho Ye glem® | 158 | 090 | 1.19
8 Khéi luong riéng hat P glem® | 272 | 2,67 | 2.70
9 D6 16 rong n % 66.5 | 41.0 | 56.0
10 Hé s6 16 rong € - 1.989 | 0.694 | 1.271
11 Do bao hoa % 100.0 | 84.1 | 97.3
12 G6c ma sat trong bo 16 37" | 355 6 58'
13 Luc dinh két ¢ | kG/cm? | 0.156 | 0.069 | 0.097
14 Hé s nén lin a, | cm¥kG | 0.154 | 0.047 | 0.086
15 Hé s6 cb két Cy C”l‘g_i X1 411 | 036 | 104
16 Hé s6 thim cb két Ky CT@ 091 | 006 | 0.33
17 Chi s6 nén Cc - 0.589 | 0.066 | 0.344
18 Chi s6 nén C - 1.222 | 0.014 | 0.087




STT CAC chi tiéu Ki pom vi Gia Tri

hi¢u Max | Min B
19 Ap luc tién cb két Pc | kG/cm* | 1.70 | 0.10 | 0.86
20 Luc dinh két (so d6 UU) C | kG/cm® | 0.248 | 0.139 | 0.172
21 | Goéc ndi ma sat (so dd UU) ® Do 0°0° | 0°0° | 0°0°
22 Luc dinh két (so 6 CU) C | kG/cm® | 0.146 | 0.101 | 0.109
23 | Goc ma sat trong (so d6 CU) o) Do 1720 | 1412' | 1553
24 | Luycdinhh.qua (sod6 CU) | C’ | kG/cm® | 0.121 | 0.088 | 0.095
o5 | GOocMS tmg%?'q“é‘ (s0do | o | by | 2642 | 2148 | 2415
26 Ham luong hitu co % 3.5 1.1 1.92
27 Ap lyc tinh toan quy uéc Ro | kGlem? 0.59
28 Mo dun téng bién dang Eo | kGlem? 26.0

- Lép 3: Sét pha mau xdm ndu, xim vang, ndu den, déi ché vin xdm
ghi, ghi xanh, déi ché xen kep I6p mong cdt hat min, trang thdi déo mém
dén déo ciing.

L6p 3 nam dudi 16p 2, phan bd khéng déu trong khu vuc khao sat, chi
gip ¢ h6 khoan HKTK20, HKTK21. Bé day cta 16p khoang 5.6m tai hd khoan
HKTK20, chua xac dinh dugc tai hé khoan HKTK21 vi két thic ¢ do sau
30,0m chua xuyén qua 16p nay. Thanh phan cta 16p 1a Sét pha mau xam nAu,
xam vang, nau den, doi chd van xam ghi, ghi xanh, ddi chd xen kep 16p mong
cat hat min, trang thai déo mém dén déo cimg. Trong 16p da tién hanh 6 lan thi
nghiém xuyén tiéu chuan SPT cho gia tri N30 =12 bua/30cm va lay 6 dé thi
nghiém. Chiéu sau gap mat 16p, day 16p va bé day 16p duoc tong hop trong
bang 4, cac chi tiéu co 1y cua 16p duoc tong hop trong bang 5:

Bing 4: Chiéu sdu gdp mt Iop, ddy l6p va bé day l6p 3

Chiéu sau|Chiéu siu
gap mat | gap day
16p 16p

Bé day
16p (m)

Tén ho

khoan Ghi chu

STT
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(m) (m)
1 | HKTK20 | 19.2 24.8 5.6
2 | HKTK21 | 225 300 | 75 |Ketthic " 2;)'1%?’ chua gdp
Bang 5: Cac chi tiéu co ly cua lop 3
STT Cac chi tiéu P_(Ai DPon vi Gia Tri
hi¢u Max | Min TB
1 | Do am ty nhién W, % 325 | 276 | 291
2 | Gi6i han chay W, % 421 | 39.7 | 408
3 | Gi6ihan déo Ws % 253 | 226 | 236
4 | Chisb déo Ip % 182 | 167 | 172
5 | Do sét B - 058 | 0.23 | 0.32
6 | Lhorluong (he tich vo | glem® | 195 | 189 | 1.92
Khéi luong thé tich kho ve | glem’ 1.52 | 143 | 1.49
Khéi lugng riéng hat P glem® 272 | 270 | 2.72
9 | Po15rdng n % 472 | 442 | 451
10 | Hé s6 15 rong €o : 0.893 | 0.792 | 0.823
11 | Do bdo hoa G % 98.3 | 933 | 959
12 | Gobc ma sat trong ¢ bo 1801' | 1409 | 1648’
13 | Luyc dinh két C | kG/em® | 0.231 | 0.182 | 0.217
14 | Hé s6 nén lin a1, | cmikG | 0.029 | 0.029 | 0.029
15 | Hé sb cb két Cy [cm*sx10® 0.39 | 0.10 | 0.27
16 | Hé sb thim cb két Ky [cm/sx107| 0.27 | 0.02 | 0.09
17 | Chi s6 nén Cc : 0.489 | 0.141 | 0.215
18 | Chi s6 nén C : 0.076 | 0.035 | 0.044
19 | Ap lyc tién cd két Pc | kG/em® | 1.65 | 0.93 | 1.36
20 | Ap luc tinh toan quy udc R | kGlcm? 1.47
21 | Mb dun tong bién dang Eo | kG/em® 127.0

- Lop 4a: Sét mau xam ndu, ndu vang, ndu do, xam ghi, xam xanh,

loang 10, doi ché lan dam san, trang thdi nira cirng.
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L6p 4a phan bd khong déu trong khu vuc khao sat, chi gap ¢ cac hd
khoan HKTK1, HKTK3, HKTK4, HKTK5, HKTK8, HKTK14, HKTK16,
HKTK17, HKTK 18, HKTK?20, ndm ngay dudi 16p 2. Bé day cua 16p dao dong
trong khoang 2.2m (HKTKS) dén 7.8m (HKTK3), trung binh 16p day khoang
4.5m (tai cac vi tri xac dinh dugc bé day). Thanh phan cta 16p chi yéu 1a Sét
mau x4m nau, nau vang, nau do, xam ghi, xam xanh, loang 15, d6i chd 1an dim
san, trang thai nira cing. Trong 16p di tién hanh 16 1an thi nghiém xuyén tiéu
chuan SPT cho gi tri N30 = 17 btia/30cm va ldy 16 mau, thi nghiém 15 mau.
Chiéu siu gip mit 16p, day 16p va bé day 16p duoc tong hop trong bang 6, cac
chi tiéu co 1y ctia 16p duoc tong hop trong bang 7:

Bing 6: Chiéu sdu gdp mdt lép, ddy I6p va bé day I6p 4a

Chiéu | . .
Tén hd | sdu gip Chiéu sau Bé day o
STT ., 0. | gap day |, Ghi chu
khoan |matlop | 16p (m)
(ni) 16p (m)

1 | HKTK1 20.4 24.4 4.0

2 | HKTK3 19.3 27.1 7.8

3 | HKTK4 18.9 24.5 5.6

4 | HKTK5 19.2 22.3 3.1

5 | HKTKS8 19.1 21.3 2.2

6 | HKTK14 | 29.6 32.0 2.4 |Két thuc tai 32.0m, chua gip day
16p

7 |HKTK16 | 315 33.7 2.2 |Két thuc tai 33.7m, chua gip day
16p

8 |HKTK17 | 315 34:0 2.5 |Két thuc tai 34.0m, chua gip day
16p

9 |HKTK18 | 304 34.0 3.6 |Két thuc tai 34.0m, chua gip day
16p

10 | HKTK20 | 19.2 30.7 5.9 |Két thuc tai 30.7m, chua gip day
16p

Bidng 7: Cac chi tiéu co ly cua lop 4a
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STT Cac chi tiéu Ifi Pon vi Gié_ Tri
hi¢u Max Min B

1 | D6 am tu nhién W, % 328 | 205 26.8
2 | Gi6i han chay W, % 439 | 279 | 401
3 | Gioi han déo Ws % 252 | 201 | 232
4 | Chisb déo I % 19.2 | 7.8 16.9
5 | Do sét B - 041 | 0.04 | 0.22
6 | Khoi luong thé tich ty nhién | y, | g/cm® | 2.04 | 1.89 | 1.96
7 | Khoi lugng thé tich kho ve | glem® | 1.69 | 142 | 1541
8 | Khdi luong riéng hat p | glem® | 273 | 269 | 272
9 | D616 rdng n % 477 | 371 | 432
10 | Hé s6 16 rdng € - 0.911 | 0.589 | 0.761
11 | D6 bdo hoa G % 98.4 | 914 | 956
12 | Gbc ma sat trong o) bo 1838" | 1355° | 1724
13 | Luyc dinh két C | kG/cm?* | 0.271 | 0.189 | 0.271
14 | Hé sé nén lun a1, | cm?kG | 0.028 | 0.025 | 0.027
15 | Heé sb cb két Cv CT;’.?SX 067 | 014 | 045
16 | He s thém cb két Ky CT(’)SjX 0.14 | 0.02 | 0.07
17 | Chi s6 nén Cc - 0.206 | 0.088 | 0.14
18 | Chi s nén C - 0.040 | 0.015 | 0.03
19 | Ap luc tién cd két Pc | kG/em? | 1.43 | 1.08 | 1.27
20 | Ap luc tinh toan quy udc R | kG/cm® 1.80

21 | Mo dun tong bién dang Eo | kG/cm? 157.0

thdi déo mém dén déo curng.

- Lép 4: Sét mau xam vang, xdm néu, déi ché xam ghi, ghi xanh, trang

L6p 4 nam dudi 16p 2, 16p 3 va 10p 4a, phan bd khong déu trong khu vuc

khao sat, gip ¢ cac hé khoan HKTK?2, HKTKS5, HKTK6, HKTK7, HKTKS,
HKTK9, HKTK 10, HKTK11, HKTK12, HKTK 13, HKTK19. Bé day cua 1p
dao dong trong khoang 8.2m (HKTK2, HKTK12) dén 12.6m (HKTKY), trung

binh 16p day khoang 9.5m (tai nhitng vi tri xac dinh dugc bé day). Thanh phan
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cua 16p 1a sét mau xam vang, xdm nau, doi cho xam ghi, ghi xanh, trang thai

déo mém dén déo cimg. Trong 16p di tién hanh 54 1an thi nghiém xuyén tiéu

chuan SPT cho gi tri N30 = 10 btia/30cm va 1y 53 mau, thi nghiém 51 mAu.

Chiéu siu gip mit 16p, day 16p va bé day 16p duoc tong hop trong bang 8, cac

chi tiéu co 1y cua 16p dugce tong hop trong bang 9:

Bing 8: Chiéu sdu gip mdt l6p, ddy I6p va bé day I6p 4

| Chiéu | Chieu |
STT| oomn | im0 oo
(m) (m)
1 | HKTK2 | 198 28.0 8.2
2 | HKTK5 | 223 31.2 8.9
3 | HKTKG6 18.2 30.0 11.8 |Két thic tai 30.0m, chua gap day 16p
4 | HKTKY 19.3 30.4 11.4 |Két thuc tai 30.4m, chua gip day 16p
5 | HKTKS3 21.3 30.0 8.7 |Két thiic tai 30.0m, chua gap day 16p
6 | HKTK9 | 15.2 278 | 126
7 |HKTK10 | 12.7 32.0 19.3 |Két thic tai 32.0m, chua gap day 16p
8 |HKTK11| 11.3 21.0 9.7
9 |HKTK12| 19.1 27.3 8.2
10 |HKTK13| 17.3 30.5 | 13.2 |Két thic tai 30.5m, chua gip day 16p
11 |HKTK19| 195 30.2 10.7 |Két thic tai 30.2m, chua gap day 16p
Bang 9: Cac chi tiéu co ly cua lop 4
STT Cac chi tiéu Iii Pon vi Gia -Tri
hi¢u ) Max Min B
1 | D6 am ty nhién W, % 500 | 26.8 | 34.2
2 | Gi6i han chay W, % 57.2 | 382 | 433
3 | Gi6i han déo Wp % 305 | 21.5 | 248
4 | Chisb déo lp % 26.7 | 151 | 185
5 | Do sét B - 074 | 0.16 | 0.51
6 | Khbi lugng thé tich tw nhién | 1y, glem® 1.96 | 1.70 | 1.86
7 | Khoi lugng thé tich kho Yo glcm® 154 | 1.14 | 1.39
8 | Khdi lugng riéng hat P glem’ 272 | 269 | 2.71




Ki

Gi4 Tri

STT Cac chi tiéu n Pon vi -
hi¢u Max Min B

9 | Po 16 rong n % 57.9 43.3 48.7
10 | Hé s6 16 rdng € - 1.377 | 0.762 | 0.951
11 | Do bdo hoa G % 995 | 935 | 975
12 | Goc ma sat trong ¢ bo 18 21'| 7132' | 1354
13 | Lyc dinh két C kG/em® | 0.290 | 0.098 | 0.129
14 | Hé sd nén lun a., | cm’kG | 0.049 | 0.029 | 0.035
15 | Hé s cb két Cv CT;’.%X 140 | 023 | 067
16 | Hé s6 tham cb két Ky fm/sX10- 0.42 | 0.05 | 0.19
17 | Chi sb nén Cc - 1.990 | 0.133 | 0.302
18 | Chi s nén C - 0.091 | 0.025 | 0.051
19 | Ap luc tién cd két Pc | kG/cm? | 1.70 | 0.79 | 1.13
20 | Ham lugng hitru co % 1.10 | 0.10 0.57
21 | Ap luc tinh toan quy udc Ro kG/cm? 1.04

22 | M6 dun tong bién dang E | kGlem? 108

Lép 5: Cdt hat nhé mau xdm ghi, ghi xanh, xam ndu, déi ché xen lin

I6p méng cdt pha, sét pha, trang thdi chit viva dén chit.

Lép 5 nam dudi 16p 4a va 16p 4, phan bd khong déu trong khu vuce khao
sat, chi gip tai cdc hd khoan HKTK1 HKTK2, HKTK3, HKTK4, HKTKS,
HKTK11, HKTK12. Bé day cua 16p chua xac dinh, vi tai d6 sau két thic cac

hé khoan nay i chwa gip day 16p. Thanh phan cua 16p chi yéu 1a Cat hat nho

mau xam ghi, ghi xanh, xam nau, doi chd xen 1an 16p mong cét pha, sét pha,

trang thai chat vira dén chat, trang thai chat vira dén chit. Trong lop da tién

hanh 18 1an thi nghiém xuyén tiéu chuan SPT cho gia tri N30 = 25 btia/30cm

va lay 17 mau, thi nghiém 14 miu. Chiéu sau gip mat 16p, day 16p va bé day

16p dugc tong hop trong bang 10, cac chi tiéu co 1y cua 16p duge tong hop

trong bang 11:
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Bing 10: Chiéu sdu gdp mdt Iép, ddy I6p va bé day lép 5

Tén hé |Chiéu shu Chidu siu o, day .
STT khoan | &3P mat gap day 16p (m) Ghi chu
16p (m) | 16p (m)

1 |HKTK1 29.4 32.4 8.0 |Két thuc tai 32.4m, chua gap day 16p

2 | HKTK2 28.0 31.7 3.7 |Két thuc tai 31.7m, chua gip day 1op

3 | HKTK3 27.1 30.0 2.9 [Két thic tai 30.0m, chua gap day 16p

4 | HKTK4 24.5 30.0 55 |Két thac tai 30.0m, chua gip day 16p

5 |HKTK5| 31.2 32.4 1.2 |Két thiic tai 32:4m, chua gip day 16p

6 HKTK11 21.0 31.0 10.0 |Két thic tai 31.0m, chua gap day 16p

7 HKTK12| 27.3 31.0 3.7 |Két thuc tai 31.0m, chua gip day 16p

Bang 11: Cac chi tiéu co' ly cua lop 5
o Ki , Gia Tri TB
STT Cac chi tiéu n Pon vi -
hi¢u ) Max Min B

1 Khéi luong riéng hat P glem® 2.69 | 266 | 2.67
2 Goc nghi w6t Ous do 25 22 23
3 | Poi Goéc nghi kho - do 3 | 33 | 34
4 Vf'“ Khoi lwgng thé tich X6p | prmin g/cm® 126 | 1.21 | 1.24
5 1;2?1 Khoi lugng thé tich chit | pmay g/cm® 161 | 155 | 1.58
6 | c4i | Heés6ronglénnhat | ppay - 1.198 | 1.111 | 1.145
7 Hé s réng nho nhat Prmin - 0.716 | 0.652 | 0.684
8 D6 am ty nhién W, % 285 | 19.1 | 248
9 Gidi han chay W, % 295 | 232 | 274
10 Gidi han déo Ws % 227 | 171 | 2038
11 | Poi Chi s6 déo Ip % 690 | 6.10 | 6.7
12 | Ve P sét B . 0.85 | 033 | 061
13 | “%° |K/lugng thé tich tw nhién| v, glem* | 1.98 | 1.91 | 1.94
14 Hclzf Khoi lwong thé tich kho | yc g/lcm’ 1.66 | 1.50 | 155
15 | pha Do 16 rdng n % 443 | 380 | 417
16 Hé s6 16 rong €o - 0.796 | 0.612 | 0.716
17 Do bio hoa G % 96.9 | 836 | 924
18 Goc ma sat trong ¢ bo 2021' | 1539 | 1710




STT Cic chi tiéu Kl ponvi Cia Tri TB

hi¢u ) Max Min B
19 Luc dinh két C kG/cm* | 0.141 | 0.105 | 0.129
20 Hé s6 ¢b két Cv |cm%sx10°| 268 | 0.38 | 1.24
21 Hé s thdm cb két Ky |cm/sx107 | 036 | 0.07 | 0.22
22 Chi sb nén Cc - 0.172 | 0.099 | 0.147
23 Chi sb nén C - 0.053 | 0.025 | 0.040
24 Ap lyc tién c6 két Pc kG/cm®* | 1.37 | 0.85 | 1.15
25 Ham lugng hitu co % 0.4 0.4 0.4
26 Ap luc tinh todn quy ude Ro kG/cm? 1.53
27 Mo dun téng bién dang Eo kG/cm? 162

- Théu kinh TK2: Sét pha mau xdm xanh, ghi xanh, xdm ndu, nau

vang, doi choé lan dam san, trang thdi cirng dén rdt cung.

Thau kinh TK2 chi xuét hién tai hd khoan HKTKO, nam ngay dudi 16p 4.

Bé day cua thau kinh chua xac dinh vi tai do sau két thic cac hd khoan nay

chua gip ddy thau kinh. Thanh phan cua thau kinh cha yéu 1a sét pha mau xam

xanh, ghi xanh, x4m nau, nau vang, d6i chd 1an dim san, trang thai ciing dén

rat cimg. Trong 1p da tién hanh 2 1an thi nghiém xuyén tiéu chuin SPT cho

gia tri N30 = 35 btia/30cm va ldy 2 miu dé thi nghiém. Chiéu sau gap mit 16p,

day 16p va bé day 16p duogc tong hop trong bang 12, cac chi tiéu co 1y caa 16p

duoc tong hop trong bang 13:

Bing 12: Chiéu siu gdp mat, ddy va bé day thiu kinh TK2

Chiéu sau | Chiéu siu )

Tén hi q Bé day

én ho ap mat ap da ,
STT SUP At | ST hu Ghi cha

khoan | thau kinh | thau kinh |

kinh (m)

(m) (m)
1 | HKTK9 27.8 31.0 3.2 [Két thic tai 31.0m, chua gip day|
thau kinh

78




Bing 13: Cdc chi tiéu co Iy ciia thau kinh TK2

STT Cic chi tiéu |§ Don vi Gid Tri
higu Max | Min | TB

1 D6 4m tu nhién W, % 286 | 26.2 | 27.4
2 Giéi han chay W, % 442 | 427 | 435
3 Gi6i han déo Ws % 265 | 263 | 26.4
4 Chi s6 déo lp % 17.7 | 164 | 17.1
5 Do sét B - 0.12 | -0.01 | 0.06
6 | Khoi lugng thé tich ty nhién | yo glem? 1.96 | 194 | 1.95
7 Khéi lugng thé tich kho Yo glem? 155 | 1.51 | 1.53
8 Khéi luong riéng hat P glem? 272 | 272 | 2.72
9 Do 16 rdng n % 445 | 429 | 437
10 Heé s6 16 rong €o - 0.803 | 0.751 | 0.777
11 Do bio hoa G % 96.9 | 948 | 95.9
12 GoOc ma sat trong ¢ bo 1809' | 1733 | 1751
13 Luc dinh két kG/cm® | 0.251 | 0.246 | 0.249
14 Heé s6 nén lun a1, | cmikG | 0.026 | 0.026 | 0.026
15 Hé sb ¢ két Cy |cm¥sx10°| 055 | 0.55 | 0.55
16 Heé s6 tham c6 két Ky | cm/sx107 | 0.14 | 0.14 | 0.14
17 Chi s6 nén Cc 0.153 | 0.153 | 0.153
18 Chi s nén C 0.048 | 0.048 | 0.048
19 Ap luc tién ¢ két Pc | kGlem® 124 | 1.24 | 1.24
20 Ap lyc tinh toan quy udc Ro kG/cm® 1.69

21 Mo dun tong bién dang Eo kG/cm? 172




b. Két qua thi nghiém xuyén tiéu chuin SPT.
Bing 14: Tong hop két qud thi nghi¢m xuyén tiéu chuin SPT

g [ Gia | Gia | Gia
> S6 | tri | tri | tri
hiéu X \ .
14 lan | nho | lén |trung
P nhit | nhit | binh
Lép2 | 161 | 1 8 | 3 s 86 SFT
0 10 20 30 40
| | |
3
Lép 3 6 9 16 | 12 Ej__L__J___L___
12 | |
ST SRS T sesst
Lop4a | 16 | 12 | 33 | 17 B |
—————
10
——1_ | _ 1
Lop 4 54 5 18 10 : ! 25 |
—— -4 ——-
. , 13
Lép5 | 18 | 5 | 41 | 25
LépTK2| 2 | 32 | 38 | 35

c. Két qua thi nghiém cét canh hién truong.

Trong cac hd khoan, tién hanh thi nghiém cit canh tai 16p dét yéu sb 2
bang thiét bi cat canh PILCON. Két qua dugc tong hop trong bang 9:

Bang 15: Tong hop két qua thi nghiém cit canh

o Gia tri trung binh
STT Tﬁ)?ﬂ" Strc khéng cit (kG/em?) D) nhay
7l T2 S,
1 | HKTKL 0.224 0.140 1.69
HKTK2 0.204 0.107 1.91
3 | HKTK3 0.167 0.082 2.04
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Tén Ho

Gia tri trung binh

STT khoan Strc khang cit (kG/cm®) D¢ nhay
Tl T2 S
4 HKTK4 0.167 0.088 1.88
5 HKTKS 0.146 0.085 1.72
6 HKTKG6 0.163 0.095 1.71
7 HKTKY7 0.204 0.116 1.77
8 HKTK8 0.160 0.092 1.75
9 HKTK9 0.207 0.105 1.96
10 | HKTK10 0.158 0092 1.72
11 | HKTK11 0.245 0.128 1.92
12 | HKTK12 0.250 0.138 1.81
13 | HKTK13 0.166 0.077 2.21
14 | HKTK14 0.210 0.112 1.88
15 | HKTK15 0.190 0.094 2.04
16 | HKTK16 0.167 0.090 1.85
17 | HKTK17 0.175 0.097 1.80
18 | HKTK18 0.190 0.114 1.69
19 | HKTK19 0.153 0:074 2.07
20 | HKTK20 0.204 0.092 2.22
21 | HKTK21 0.199 0.102 1.97

3.3.2 Piéu Kién vé thiiy viin va dia chat thuy vin:

hién trong hau hét cac hd khoan (trir cac hd khoan ngdp nudc), muc nude nay
dao dong tir 0.95m (HKTK11, HKTK12, HKTK13) dén 1.5m (HKTKS5), day

1a myc nude quan sat trong khoang thoi gian ngin, c6 thé thay d6i theo mua,

Tai cac hd khoan trong thoi gian khao sat quan sat thdy muc nudc xuét

dé c6 myc nude ngam chinh xac can quan trac trong thoi gian dai hon.
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vuc khao sat da xac dinh duoc béng thi nghiém va c6 két luan sau:

- Nudc trong khu vuc nay 1a nudc man dén rat man, tén nudce 1a Clorua
Natri (theo cong thic Kurlov).

- Nudc c6 d6 xam thuc yéu dén manh ddi voi bétong theo chi tiéu SO4,
(TCVN3994 - 1985).

Vé tinh &n mon cua mau nudc lay tai 2 giéng 1a giéng canh nha vom khu
bai gd va giéng canh miéu Cat Bi da xac dinh duoc bang thi nghiém va co két
luan sau:

- Nuéc trong 2 giéng niay déu c6 vi lo, tén nude 1a Bicacbonat, Clorua
Natri (theo cong thirc Kurlov).

- Nudc khong an mon ddi v6i bétong theo TCVN3994 - 1985.

3.3.3 Cac hién twong dia chat dong hre cong trinh:

Tai thoi diém khao sat chua théy xuét hién hién tuong dia chat dong luc
cong trinh véi quy mo 16n trong khu vuc khao sat.

Tuy nhién, can chi y téi hién twong lin khong déu khi tién hanh xay
dung, cai tao va mé rong cong trinh.

3.3.4 Thoi tiét, khi hiu:

Cang HKQT Cat Bi nam trong vanh dai nhiét doi gié mua chau A, sat
bién Pong nén chiu anh hudng cta gié mua. Mua gié Bic (mua Déng) lanh va
kho kéo dai tir thang 11 dén thang 4 nim sau. Mua gié ndm (mua He) mat mé,
nhiéu mua va kéo dai tir thang 5 dén thang 10;

Muia Pong gié thoi cha yéu theo huéng Béc, mua hé théi theo hudng
Pong. Toc do gié trung binh 3,8m/s, toc d6 gio 16n nhat 75m/s quan sat duogc
trong ngay 9/9/1968. Hé s6 sir dung duong CHC dat trén 98%;

Luwong muwa tip trung chi yéu vao mua mua, tir thang 5 dén thang 10.
Luong mua trung binh hang ndm 1.757mm. Luong mua ngay cuc dai
361,8mm quan sat duoc vao ngdy 31/8/1975. S6 ngdy mua trung binh hang
nam 153 ngay;
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Nhiét dp trung binh nim 1a 23°. Nhiét do t6i cao tuyét dbi: 38,7°C
(8/5/1991), tbi thap tuyét dbi: 4,9°C (15/12/1975). Nhiét d6 trung binh ngay
cao nhat ctia thang nong nhat: 32,1°C;

Dé dm trung binh: 85,1%. PO am t6i thap trung binh: 69,9%, tdi thap
tuyét ddi: 22%;

S6 gio ndng trung binh hang nim dat 1.631h, trung binh 136h/thang,
4,5h/ngay. Birc xa mit dat trung binh 117KCl/cm?.pht;

Lwong mdy tong quan trung binh 7,9. Luong may mat dit trung binh 6,1;

Ngay c6 thoi tiét dic bigt. Haing naim Cang HKQT Cat Bi c6 trung binh
29,1 ngay bi swong mu; 84,5 ngay c6 giong bao; 1 con bao; 15,6 ngay c6 mua

phun va 7.9 ngay b1 kho nong.

3.3.5 Panh gia chung vé diéu kién tw nhién:

Pham vi cai tao, ning cap dudng CHC, dudng lan, san d6 - Cang HK Cat
Bi nam trong khu vuc co:

1. Nén dat cua khu vuc gdm nhiéu 16p dat twong d6i dong nhat, 16p dat s6
2 ¢6 mdduyn tong bién dang < 50kG/cm?, hé sd rong cao, bdo hoa nudc - 13
16p dat yéu khong dam bao diéu kién lam nén moéng cong trinh, can cé giai
phap xtr Iy dao bo hodc gia cd nén;

2. Muc nudc ngﬁm cao, ham lugng mudi nhiéu, c6 tdc nhan idn mon vat
li¢u xay dung;

3. Dia hinh biang phang, cao rao so véi khu vic xung quanh, it bj ngap
lut;

4. Piéu kién thoi tiét thuan loi. S6 ngay c6 swong mu, bio, mua phun va
kho nong tuwong dbi it. Tuy nhién can chi ¥ mia mua vi vao giai doan nay
thuong c6 giong, cha yéu vao thang 8, thang 9;

3.4. Quy mé va cac giai phap thiét ké cia dw an

83



3.4.1 Quy mo xay dung du an
A. Duong CHC, san cho:
1. Puong cit ha canh méi:
a. Quy mo xdy dung:
- Puong cAt ha canh méi dai 3050m, rong 45m,;
- L& vat liéu hai bén duong cAt ha canh rong 7.5m;
- Dai ham phanh dau 07, dau 25 dai 100m, rong 60m;
- Dai bao hiém suon Bic, Nam dai 3050m, rong 50m,;
- Dai bao hiém dau 07, dau 25 dai 300m, rong 160m;
b. Vi tri xdy dung:
- Vi tri xay dung duong cit ha canh mdi cach dudng cat ha canh hién
hiru 200m vé phia Nam;
Kéo dai vé phia song Lach Tray (dau 07) khoang 600m;

Kéo dai vé phia phuong Trang Cat, quan Hai An (dau 25) khoang 50m.

2. San cho:

a. Sdn cho dau 07 (sdn quay):

- Trong giai doan dau tu dén nim 2015 khi duong lin song song chua
duoc dau tu xay dung hoan chinh, san chd dau 07 duoc dau tu xay dung lam
san quay dam bao cho céc loai may bay quay dau khi cit canh, ha canh trén
duong bang;

- San quay duoc thiét ké dang hinh thang:

+ Canh nho 1a 80m, canh 16n 130m;

+ Chiéu rong san quay la 80m;

+ Dién tich san quay: 12354.58m”.

- Vi tri xay dung: tiép gidp véi duong lan ndi dau 07.

b. Sin cho dau 25:

- Trong giai doan dau tu dén nim 2015 khi dudng cét ha canh hién hiru

chua duoc cai tao, nang cip thanh duong lin song song, san chd dau 25 dugc
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dau tu x4y dung 1am sin quay cho cac loai may bay co tai trong >68 tan, dam
bao cho céac loai may bay quay dau khi cit canh, ha canh trén dudng bang, dam
bao mot may bay cip E chd cit canh khi mot may bay cip ¢ c6 tai trong <=68
lan qua dudng lan ndi dau 25 1an vao dudng cat ha canh hién hiru va di vao san
dd may bay;

- San cho duoc thiét ké dang hinh thang:

+ Canh nho 1a 80m, canh 16n 189m;

+ Chiéu rong san quay 13 80m;

+ Dién tich san quay: 17722.93m’.

- Vi tri xay dung: tiép gidp v6i duong lan ndi dau 25 va ndi voi dau 25
duong cAt ha canh hién hitu.
B. DPwong lan:

1. Pwong lan song song:

- Cai tao mdt phan duong cat ha canh hién hitu thanh duong lin song
song;

- Vi tri x4y dung: ndm giira hai duong lan tat tir duong lin song song
vao sin dd may bay, cach dau 07 duong cat ha canh méi khoang 1500m;

Chiéu dai dudng ldn song song 457.4m;

Chiéu rong dudng lan 23m;

Lé& vat liéu hai bén rong 10.5m;

Ban kinh ti€p noi gitta duong 1an song song vdi duong lan ndi vao san
do va duong 1an no61 véi duong ha cat canh 30m;

- Chiéu dai doan vudt né1i mé rong: 68.8m,;

Dai bao hiém duong lan hai bén rong 25m;

Dién tich x4y dung 20537.25m?.

2. Pwong lin noi tir dwong cat ha canh vao dwong lin song song:

Xay dyng méi 01 duong lan ndi tir dudng cat ha canh vao duong lin

song song;
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1500m;

3.

Vi tri xdy dung: ndm cach dau 07 duong cit ha canh moi khoang

Chiéu dai duong ldn 166m;

Chiéu rong dudng lan 23m (chua ké phan mé rong bung);

L& vat liéu hai bén rong 10.5m;

Ban kinh tiép nbi giita duong 1in ndi véi dudng cat ha canh 30m;
Ban kinh tiép ndi giita dwong ldn ndi voi duong lan song song 30m;
Chiéu dai doan vudt ndi mé rong: 68.8m;

Dai bao hiém duong lan hai bén rong 25m;

Dién tich xay dung 6397.67m2.

Puong lin tit tir dwong lin song song voi san d6:

Xay dung moi 02 duong lin tit tir dudng lan song song vao san dd

may bay;

4.

2650m:;

Chiéu dai duong lin 77m;

Chiéu rong duong 1an 40m (bao gdm ca phan mé rong bung);

Lé vat liéu hai bén rong 10.5m;

Ban kinh tiép nbi gitta duong lan tit v6i san dd may bay 30m;

Ban kinh tiép nbi giita duong lan tat vi duong lan song song 30m;
Chiéu dai doan vudt ndi mo rong: 68.8m;

Dai bao hiém duong lan hai bén rong 25m,;

Dién tich x4y dung 5675.34m".

Niit dwong lin noi vudng goéc theo quy hoach:

X4y dung 02 nut duong ldn ndi voi dudng cat ha canh;

Vi tri xdy dung: nam cach dau 07 duong cat ha canh khoang 400m va

Chiéu dai duong ldn 90m (tinh tir tim dudng ct ha canh);
Chiéu rong duong 1an 23m (chua ké phan mé rong bung);

Lé vat liéu hai bén rong 10.5m;
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- Ban kinh tiép ndi giita duong lan voi dudng cat ha canh 30m;

- Ban kinh tiép ndi gitra dudng lan voi dudng lan song song 30m;

- Dai bao hiém duodng lan hai bén rong 25m;

- Dién tich xdy dung 6213.60m".

5. NUt dwong lan thoat nhanh theo quy hoach:

- Xay dung 02 nat duong ldn thoat nhanh véi dudng cat ha canh;

- Vi tri xay dung: nam cach dau 07 duong cat ha canh 1970m va 2070m;

- Chiéu dai duong 1an 90m (tinh tir tim duong cit ha canh);

- Chiéu rong dudng lan 23m (chua ké phan md rong bung);

- L& vat liéu hai bén rong 10.5m;

- Goc giao giita duong cit ha canh va dudng lan thoat nhanh: 30 do;

- Ban kinh tiép ndi gitra dudng lan ndi véi duong cat ha canh 550m;

- Dai bao hiém duodng lan hai bén rong 25m;

- Dién tich xay dung 10087.46m".

C. San d6 may bay:

- Mé rong san dd may bay dap ung 08 vi tri d6 mdy bay A321/gid cao
diém va ndi vé6i sin dd may bay hién hiru (twong dwong 8 vi tri dd may bay cac
loai: 04 vi tri may bay cap E, 01 vi tri dd may bay cap D, 03 vi tri dd may bay
cap C);

- Vi tri xay dung: tiép giap phia Tay san dd hién hiru;

- Chiéu dai san dd (doc theo duong cat ha canh): 345.65m;

- Chiéu rong san dd (vudng goc voi dudng cat ha canh): 163m;

- Pudng lan trén san dd dai 240m, rong 23m;

- Lé vat liéu san d6 rong 10.5m;

- L& vat liéu san dd tiép giap voi nha ga xay dung méi: 14.5m;

- Ban kinh tiép ndi giita san dd may bay véi duong lan nbi 30m;

- Chiéu dai doan vudt ndi mo rong 68.8m;

- Dai bao hiém san d6 rong 25m;
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- Dién tich xay dung: 64550.58m".

3.4.2 Cac giai phap thiét ké ciia dv 4n

1. Co sé va quan diém thiét ké:

- Dia thé khu vuc san d6 mé rong duoc thiét ké can ctr vao:

+ Ho so Béo cdo khao sat

+ San bay dan dung - Yéu cau chung vé thiét ké va khai thic TCVN
8753:2011;

+ Tiéu chuan thiét ké SNIP 32.03.96 va SNIP 2.05.08.85;

+ Khuyén céo ciia ICAO trong ANNEX 14 - 2009.

+ Pam bao khép ndi véi san dd may bay hién hiru va san dd may bay xay
dyng moi trong du 4n M& rong san dd mdy bay va dy an Xay dung nha ga
hanh khach - Cang hang khong qudc té Cat Bi do Tong Cong ty Cang hang
khong Viét Nam lam Chi dau tu;

+ Pam bao khéi luong dao dap dat hop 1y va kinh té nhat;

+ Pam bao canh quan - moi trudng, tiép ém véi dia hinh xung quanh, phu
hop vé1i dia hinh khu vyc;

+ Pam bao viéc on dinh nén dat dip, bao vé cac dong chay va chong x6i
lo,...

- Lua chon cao trinh duong CHC, duong lin, san 46 may bay:

+ Cao trinh duong cat ha canh hién hitu hién hiru:

- Theo két qua khao sat cao trinh trung binh ctia dudng CHC hién hiru 1a
2.2m;

- Trai qua hon 60 nam khai thac, dugc dam bao thoat nudc tdt khu bay
chua tirng bi ngap.

+ Cao d¢ duong truc vao Cang hang khong 2.3m;

+ Cao d6 san dd hién hitu 2.37m;

+ Muc nudc cao nhat quan trac tai tram Kién An & song Lach Tray trong
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vong 60 nam qua 1a 2.45m (nam 2005);

+ Mttc nudc cao trung binh hang nim quan tric tai tram Kién An ¢ song
Lach Tray trong vong 60 ndm qua la 1.85m:;

+ Muc nudc thip nhat trung binh hang nim quan trac tai tram Kién An ¢
song Lach Tray trong vong 60 nam quan 1a -1.51 m;

+ Cbt cao @6 san nén theo thiét ké quy hoach san nén khu vuc quan Hai
An 13 4.5 - 5.0m (theo cdt cao d6 Hai d0), twong duong véi cao do 2.3 - 2.8m
(theo cao d6 Qudc gia), khoang chénh léch giira hai cao d6 nay dugc Cong ty
ADCC do tham chiéu véi hé cao d6 Dy an Xay dung duong bao Bong Nam la
2.2Im;

+ Cao d6 tuyén duong giao théng va khu vuc dan cu phuong Trang Cat
trung binh 2.35m.

Kién nghi chon: Cao trinh san bay thiét ké hai dau dudng ha cit canh méi
13 2.5m, cao d¢ thiét ké cac dai bao hiém, sin dd may bay,... dam bao tiép giap
v6i cac cong trinh hién hiru.

2. Tiéu chuin thiét ké dia thé:

Tiéu chuan

STT Khu vue thiét ké SNIP
2 05.08.85 ICAO | Viét Nam
1 BPwong CHC

- Do doc doc 16n nhat: 0.0125 | 0.0125 | 0.0125

- Po doc ngang:

+ Doc ngang 16n nhat 0.015 0.015 0.015

+ Doc ngang nho nhat 0.008 0.008 0.008

- Ban kinh cong ding nho nhat (m) | 30 000 30 000 30 000

- Do gy goc 16n nhat 0.00133 | 0.00133 | 0.00133

2 |Lé vat liéu:

- Do doc ngang:
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+ Doc ngang 16n nhat 0.025 0.025 0.025
+ Doc ngang nho nhat 0.015 0.015 0.015
Ciac dai him phanh dau:

- Do dbc doc 16n nhat: 0.0125 0.008 0.008
- Po doc ngang:

+ Déc ngang 16n nhat 0.025 0.015 0.015
+ Ddc ngang nho nhat 0.008 0.008 0.008
Dai bao hiém dau:

- Do dbc doc 16n nhat: 0.02 0.02 0.015
- B doc ngang:

+ Doc ngang 16n nhat 0.02 0.03 0.015
+ Doc ngang nho nhat 0.007 0.005 0.005
Dai bao hiém swon:

- Do doc doc 16n nhat: 0.02 0.02 0.015
- Po doc ngang:

+ Doc ngang 16n nhat 0.025 0.025 0.025
+ Doc ngang nho nhat 0.007 0.007 0.007
Puong lin ndi:

- Do doc doc 16n nhat: 0.015 0.015 0.015
- B doc ngang:

+ Doc ngang 16n nhat 0.015 0.015 0.015
+ Doc ngang nho nhat 0.005 0.005 0.005
- Ban kinh cong ding nhé nhat (m) 3000 3 000 3000
- Do gy goc 16n nhat 0.0133 0.0133 | 0.0133
San d6 may bay

- Do doc doc 16n nhat 0.01 0.01 0.01

- Do doc ngang:
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+ Doc ngang 16n nhat

0.01

0.01

0.01

+ Doc ngang nho nhat

0.005

0.005

0.005

3. Két qua thiét ké:

a. Dia thé thiét ké dii bay:

- Puodng cat ha canh:

+ Do dbe doc nhé nhét: 0.01%
+ Do dbc doc 16n nhat: 0.03%;
+ Do dbe doc trung binh: 0.02%;
+ Do gy goc 16n nhat: 0.02%;

+ Do dbc ngang: 1.0%.

- Lé& vat liéu dudng cat ha canh:

+ Do dbe doc: theo dd dbe duong CHC;

+ Do dbc ngang: 1.5%.

- Dai him phanh dau:

+ Do dbc doc 16n nhét: 0.1%;

+ Do dbc doc nhé nhat: 0.06%:;

+Po doc ngang: 1.0%

- Da1 bao hiém suon:

+ Do dbe doc: theo dd dbe duong CHC;
+ P06 dbc ngang 16n nhat: 2.5%;

+ Do ddc ngang nho nhét: 1.0%.

- Dai bao hiém dau:

+ Do dbc doc 16n nhét: 0.1%;

+ Do dbc doc nhé nhat: 0.06%:;

+ Do doc ngang 16n nhat: 1.5%;

+ Do ddc ngang nho nhét: 0.5%.

b. Dia thé thiét ké dwong lin song song:
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- Puong lan:
+ Do dbc doc: 0.01%;
+ Po ddc ngang: 1.0%.
- Lé vat liéu duong lan:
+ Do dbe doc: theo dd dbe duong lan;
+ Do dbc ngang: 1.5%.
- Dai bao hiém suon:
+ Do dbe doc: theo dd dbe duong lan;
+ Do dbc ngang 16n nhat: 1.5%;
+ P06 dbc ngang nho nhat: 1.25%.

c. Dia thé thiét ké dwong lin néi:
- Puong lan:
+ Do dbc doc 16n nhét: 0.6%;
+ Do dbc doc nhé nhat: 0.35%;
+ Do gly goc: 0.95%
+ Do dbc ngang: 0.5%.
- Lé vat liéu duong lan:
+ Do dbe doc: theo dd dbe duong lan;
+ Do dbc ngang: 1.5%.
- Dai bao hiém suon:
+ Do dbe doc: theo dd dbe duong lan;
+ P06 dbc ngang 16n nhat: 1.0%;
+ Do dbc ngang nho nhat: 0.5%.
d. Dia thé thiét ké dwong lin thodt nhanh:
- Puong lan:
+ Do dbc doc trung binh: 0.026%;

+ Do doc ngang mot mai: 1.0%.
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- Lé vat liéu duong lan:
+ Do dbe doc: theo dd dbe duong lan;
+ Po ddc ngang: 1.5%

e. Dia thé thiét ké sin quay:

- Sén quay:
+ Do dbe doc: 0.0%:
+ Do dbc ngang: 0.5%.

- Lé vat liéu san quay:
+ Do dbe doc: theo dd dbe doc san quay;
+ P06 dbc ngang: 1.5%.

- Dai bao hiém suon:
+ Do dbe doc: theo dd dbe duong lan;
+ P06 dbc ngang 16n nhat: 1.5%;
+ Do ddc ngang nho nhét: 1.0%.

f. Dia thé thiét ké sdn dé mdy bay

- San d6 may bay:
+ Do dbe doc: 0.0%:
+ Do doc ngang: 0.5%.

- Lé vat liéu san dd:
+ Do dbe doc: theo dd dbe doc san quay;
+ Do doc ngang: 1.5%.

- Dai bao hiém suon:
+ Do dbe doc: theo dd dbc duong lan;
+ Do doc ngang 16n nhat: 1.5%;
+ Do ddc ngang nho nhét: 1.0%.
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3.5. Giai phap xir Iy nén dat yéu:

Sau qua trinh nghién ctru dia chit thanh phé Hai Phong néi chung trong
d6 ¢6 khu vuc xdy dung Cang hang khong qubc t& Cat Bi va cac giai phap xu
1y nén dat yéu di va dang duoc ap dung tai Viét Nam va thé giéi. Ta nhan thay
phuong phap gia ¢d nén cong trinh Cang hang Khong qudc té Cat Bi bang coc
xi mang dat 1a kha thi nhat trong diéu kién dja chat, thay van ciing nhu giam
duoc thoi gian thi cong, tiét kiém chi phi. Sau tinh toén so bg, ta chon phuong
an gia c¢6 nén cong trinh Cang hang Khong qudc té Cat Bi bang coc xi mang
dat c6 dudng kinh coc D = 800mm.

3.5.1. Tiéu chuan ap dung:

Cong tac gia c¢b san nén dudng CHC, duong lin, sin dd may bay duoc
thuc hién dya trén céc tiéu chuan k¥ thuéat sau:

- Quy trinh khao sat, thiét ké nén duong 6 to dip trén nén dat yéu - Tiéu
chuan thiét ké 22TCN 262 - 2000;

- Quy trinh khao sat, thiét ké nén dudng 6 to dap trén nén dat yéu - Tiéu
chuan thiét ké 22TCN 262 - 2000 (dy thao Bo sung, stra ddi 22TCN 262 -
2000);

- Tiéu chuan Qudc gia TCVN 8753:2001 - San bay din dung - Yéu cau
chung vé thiét ké va khai thac;

- Tiéu chuan co s TCCS 02 :2009/CHK - Quy trinh thiét ké mat duong
san bay dan dung Viét Nam;

- Tiéu chuén thiét ké san bay cta Lién Xo;

- Tiéu chuan xay dung Viét Nam TCXDVN 385:2006 - Phuong phap
gia cb nén dat yéu bang tru dat xi mang;

- Tiéu chuan thuc hanh Dit va cac vat liéu dap khac co gia cudng (co
cdt) - Tiéu chuan Anh BS 8006 :1995.

3.5.2. Xac dinh 16p dit yéu:
- Theo tiéu chuan 22TCN 262-2000, dat yéu 1a loai dat c6 d6 am ¢ trang
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thai tu nhién gan bang hodc cao hon gidi han chay, hé sb rong 16n (sét e >=
1.5, 4 sét e >=1), luc dich C theo két qua cat nhanh khong thoat nuéc
<=0.15daN/cm?, goc ndi ma sat @ tir 0 - 10° hodc lyc dinh tir két qua thi
nghiém cit canh hién truong C, <=0,35daN/cm?;

- Theo Tiéu chuin co sé¢ TCCS 02:2009/CHK, CHIIP 2-05-08-85 va
CHIIP 32-03-1996, dat yéu 1a dat c6 E téng bién dang <50kG/cm?.

- Lop dat s6 2 "Sét, sét pha mau xam den, ghi den, nau den, d6i chd 1an
mun thye vat, vo so, vé hén v& vun va kep nhirng thd cat mong min, trang thai
chay dén déo chay, d6i chd déo mém" 1a 16p dat yéu.

- Lop dat s6 3, sb 4, s6 4a 16p dat co strc chiu tai tt, tuy nhién cac 16p
nay déu ndm dudi muc nude ngﬁm va c6 dd bao hoa >80%, trong tinh toan van
phai xem xét o 1an cb két theo thoi gian.

3.5.3. Yéu ciu thiét ké:

Dy 4n dau tu xay dung mo rong Khu bay - Cang HKQT Cat Bi duoc xay
dung trén nén dat yéu sau khi xtr 1y bang coc dat gia ¢ xi mang phai dam bao
cac yéu cau theo tiéu chuan TCCS 02:2009/CHK, TCXDVN 385 :2006,
CHIIP 2-05- 08-85 va CHIIP 32-03-1996, cu thé nhu sau:

- Chiéu sau 6m bén dudi két cau mit dudng khong con dat yéu, mo dun
bién dang cua cac 16p dit E > 50kG/cm?;

- Tri s6 tinh todn d6 1un ctia nén Sy trong qua trinh khai thac mat duong
khong duoc vuot qua tri sb gidi han S, trong bang sau:

Bing 2.5. Tiéu chuin TCCS 02 :2009/CHK

Tri s6 giéi han d6 lin ciia nén dat
S, (m) doi voi:

Mait duwdng san bay

¢ , S, DL va
Dutng CHC | DL chinh cac SD khac
- Mat duong cung:
+ Bé tong, bé tong cdt thép do
tai chd, bé tong ludi thép 0.02 0.03 0.04
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Tri s6 giéi han d6 lun cia nén dat
S, (m) doi voi:
Mat dwong san bay SP. BL v3
\ , ) va
DPuwong CHC | DL chinh cic SP khac

+ Bé tong cot thép lap ghép 0.03 0.04 0.06
- Mit duong mém cap cao 0.03 0.04 0.06
- Mit duong mém cép thap 0.04 0.05 0.08

- Phuong 4n xdy dung duong cat ha canh bang BTXM ludi thép, cbt
thép db tai chd, tong do Iun con lai trong thoi han 20 nam khai thac (tudi tho
tinh todn mat duong BTXM) <=2cm (Sau khi thi cong xong két cau 40 duong,
d6 Itn co két cho phép trong thoi gian 20 nam tinh tir khi dua cong trinh vao
khai thac <=2cm);

- Phuong 4n xay dung duong cat ha canh bang BTN, tong d6 1an con lai
trong thoi han 10 nim khai thac (tudi tho tinh toan mit duong BTN) <=3cm
(Sau khi thi cong xong két cau 4o duong, do lun cb két cho phép trong thoi
gian 10 nam tinh tir khi dua cong trinh vao khai thac <=3cm);

- Phuong 4n xay dung san d6 may bay, sdn cho bang BTXM luéi thép,
cot thép db tai chd, téng dd Iun con lai trong thoi han 20 ndm khai thac (tuéi
tho tinh todn mit dudong BTXM) <=4cm (Sau khi thi cong xong két cdu 4o
duong, do lan cb két cho phép trong thoi gian 20 nim tinh tir khi dwa cong
trinh vao khai thac <=4cm);

- Phuong 4n xdy dung duong lan ndi bang BTN, tong do lin con lai
trong thoi han 10 ndm khai théac (tuéi tho tinh toan mat duong BTN) khu vuc
duong lan ndi <=6cm va duong lin song song <=4cm (Sau khi thi cong xong
két cAu 40 duong, d6 lan cb két cho phép trong thoi gian 10 nam tinh tir khi
dua cong trinh vao khai thac <=6cm va <=4cm).

3.5.4 Tinh toan dé lin tong cong:

Lua chon phuong phép tinh Itn theo hé s6 rong cia dt:
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d E;—&
S= ZS, Z_ll i‘+ g:' h,
Trong do:
S: d6 1an tong cong cua cac 16p dat;
S;: Do lun cua 16p dat thu i;
e.: HE 86 rong twong tmg vé6i ap luc Py, tra theo biéu do thi nghiém ép lin
trong B&o céo khao sat dia chét;
eo: HE sb rong tuong tng véi ap luc Py, tra theo biéu dd thi nghiém ép lun
B4o cdo khao sat dia chat;
P..: ap luc ctua ban than nén dat;
P.: ap luc ctua nén dat dép, tai trong lau dai va ban than nén dat;
Py =Py+P,
P, =P, x|
Poc 13 dp luc clia dat dap va tai trong tai mit tiép xc v4i nén dat;
I: 1a hé s phan bd ung suét theo chiéu sau, xac dinh theo toan dd
Osterberg (tiéu chuan 22 TCN 262 - 2000, phu luc 11 - trang 44)
Chiéu sau viung dat yéu bi lun dudi tac dung cia tai trong:
G732 =0.15 X Gy,
Do Ian S; sau mdt thoi gian t ké tir luc dat tai trong nén duong duogc xac
dinh theo cong thirc sau:
Si=SxUy
S: 12 d6 Lan cubi cung khi d3 cb két hoan toan.
U,: 13 d6 c6 két theo thoi gian. Tri s6 U, xac dinh theo Bang IV-1, trang
34 "Tiéu chuan 22 TCN 262 -2000 Quy trinh khao sét thiét ké nén duong 6 to
dap trén nén dat yéu" phu thudc vao nhan td thoi gian Ty,

C, xt
h?

T, =

Cy: hé s cb két trung binh theo huéng thang dung:
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_Ky(+ey)
ath]/n

hoac

H2

e

Cyi: hé s6 ¢b két trung binh theo huéng thing dung cua 16p dat thir i xac

C, =

dinh ttr thi nghiém cd két ung voi cép tai trong tinh toan py;

ew: hé s rong trung binh:

& =7~ 1

b

am: hé sO nén trung binh.

a :1+(3tbzr‘:ai><hi
©H Slte,

Kv: hé s6 thim trung binh theo huéng thang dung:
H

t: thoi gian lin cta dat khi c6 Gmg suat gay ln.

Ktb =

Trong do:

H: bé day toan bo cua cac 16p dat bi nén: H = >h,
vn = 1.0, trong lugng thé tich cta nudc.

hi: chiéu day 16p dét thu i.

Kyi: hé sb tham theo chiéu thang dung 16p dét thu i.
ey: hé s6 rong ty nhién cua 16p dat thi i.

a;: hé s nén cua 16p dat thur i.

n: sO 16p dat bi nén.
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3.5.5. Phwong an xir Iy nén dat bing coc dat xi miing:

1. Pic trung cia coc dit xi ming D=800mm:

Dua vao Béo cdo két qua thi nghiém dét gia c6 xi ming, trén co s cic
thong sb khao sat, can ctr vao Tiéu chuan TCXDVN 385 - 2006. Gia cd nén
dat yéu bang tru dat xi ming (phwong phap tron u6t) dé tién hanh ché bi mau,
thi nghiém va tong hop danh gia két qua.

Mau dat duoc sir dung 13 tit ca cac miu dat nguyén dang tai cac 16p dat
yéu tai cac 15 khoan.

Pé dam bao chat luong cong trinh, ngudn xi ming duogc lua chon dé gia
co 14 xi mang PCB 40 duoc san xuét theo cong nghé 10 quay, phuong phap
tron kho, co hé théng diéu khién tu dong cua cac nudce phat trién.

- Trong giai doan lap du an:

Céc ham lugng xi mang dugc luya chon lam thi nghi€ém trong phong la:
120-180 - 240kg/m°.

Sau khi tron, dic, mau duoc bao dudng trong diéu kién chuan va thi
nghiém cudng d6 chiu nén 1 truc nd hong & tudi: 7, 14 va 28 ngay va thi
nghiém chi tiéu co 1y & tudi 28 ngay.

Két qua thi nghiém cac cap phdi nay nhu sau:

Bing 1: Cwong dé chiu nén 1 truc né hong ciia cdc lop dit dwoc gia co

Ty 18 gia co6 | Ty 1é gia cd | TV 1€ gia cb
Tén chi tiéu Don vi 2 2 2
120 kg/m 180 kg/m 240 kg/m
R nén & tudi 07 ngay Kglem? 2.63 6.80 9.45
R nén ¢ tudi 14 ngay Kglem? 3.51 8.00 12.90
R nén ¢ tudi 28 ngay Kglem? 4.23 9.31 16.25

Chi c6 cac mau dat thi nghiém véi ti 16 gia ¢d 180 - 240 kg/m® 1a dat yéu
cau cuong do. Do vay, lya chon ham luong gia ¢ 180 kg/m3 dé tinh toan.
Trong giai doan thiét ké :
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Céac ham luong xi mang dugc lya chon lam thi nghiém trong phong la:
180 - 200 - 220 - 240 - 260 kg/m®.

Sau khi tron, dic, mau duoc bao dudng trong diéu kién chuin va thi
nghiém cuong d6 chiu nén 1 truc nd hong & tudi: 7, 14 va 28 ngdy va thi
nghiém chi tiéu co 1y & tudi 28 ngay.

Két qua thi nghiém cac cap phdi nay nhu sau:

Bing 2: Cuong dé chiu nén 1 truc né héng ciia cdc lop dit dwoc gia cé

. . . | T 1€ gia
Tylé giaco | Tylé giaco | Tylé giaco |Tylé giaco|
Tén chi tiéu Pon vi 3 3 3 5 | €0260
180 kg/m® | 200 kg/m® | 220 kg/m® | 240 kg/m 3
kg/m
R nén ¢ tudi 07 ngay | Kglem® 5.18 6.25 7.10 7.65 11.07
R nén & tudi 14 ngay | Kglem? 5.80 7.44 8.02 9.62 13.49
R nén ¢ tudi 28 ngay | Kglcm® 6.68 8.93 10.27 11.09 14.36

Giai doan thiét ké, chi c6 cac mau dat voi ti 16 gia cd xi mang 200 - 260
kg/m® 1a dat yéu cu cudng d6. Chon ham lugng gia ¢b 220 kg/m® dé tinh toan
thiét ké. Luong xi ming gia cb s& dugc quyét dinh sau khi c6 két qua danh gia
thi cong cac coc thir nghi¢m tai hién truong.

Luong xi ming dy kién gia c6 220kg/m®, chua xét dén xi ming hao phi
do cong nghé. Lugng xi mang khi thi cong dai tra s& duoc quyét dinh sau khi
thi cong cac coc thur nghiém tai hién truong.

- Tudi thiét ké coc: 28 ngay;

- Lua chon phuong an gia c6 dat c6 duong kinh D=800mm, khoang
cach budc coc la 1,2m va 1,4m;

- Mo dun bién dang ciia vét lidu coc Egye = 230 KG/cm?; gy = ™25 ey X
0,25 (hé sé twong quan gitra mau thi nghiém tron trong phong va mau thuc té
hién trudng) = 10.27 x 0,25 = 2,30 kG/cm®;

- Tilé gia cd dét: 25.6% (budc coc 1.4m) va 34,9% (bude coc 1.2m);
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do lan.

Chiéu dai coc: lua chon theo tung khu vuc dé dam bao yéu cau xu ly

2. Piéu kién tai trong:

2.1. Két cdu mdt dwong bé tong nhwa:

BTN day 23cm;

Bé tbng ngheo M150 day 25cm;

Cap phdi da gia c¢b xi mang day 40cm;
CAp phdi da dam loai 2, K98 day 30cm;
L6p cat dém dudi day mong 5S0cm;

Do vay tai trong gy lun s& bao gom:

BTN+BTXM day 48cm, y; =2,4T/m°, CPDD gia c¢6 xi ming day

40cm, v, = 2,3T /m®; Cép phdi d4 dim loai 2 day 30cm, y; = 2,2T/m?; cat dém
day 50cm, y, = 1,8T/m®,

, . 4
Tai trong tiéu chuan tic dung 1én dau coc: p, =) h xy, =3.64T /m?>.
1

2.2. Két céu mdt dwong bé tong xi mdng:

BTXM M350/45 day 40cm;

Bé tdng ngheo M150 day 25cm;

Cap phdi da gia c¢b xi mang day 20cm;
Cap phdi da dam loai 2, K98 day 30cm;
Lo6p cat dém dudi day mong 50cm;

Bé rong san d6 may bay 163m (sdn dd may bay) + 14.5m (san trudc

nha ga) + 10.5m 18 vat liéu.

Do viy tai trong gy lun sé& bao gom:

BTXM day 40cm, y;=2,4T/m*; Bé téng nghéo M150 day 25cm, y, =

2 4T/m% CPDD gia cd xi mang day 20cm, y3 = 2,3T/m?; Cép phéi da dam loai
2 day 30cm, y4 = 2,2T/m®; cat dém day 50cm, ys=1,8T/m?>.
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9 N 5
Tai trong tiéu chuan tic dung 1én dau coc: p, = h xy, =359T /m?
1

3. Tinh toan thiét ké:
3.1. Tinh todn thiét ké:

Tinh toan thi€t ké dua trén gia thiét coc dat xi mang la coc nira cimg, coc

dat gia c0 tuong tac va cung lam viéc voi nén dat ty nhién xung quanh chua

gia c0, nén dat sau khi gia c¢6 1a nén hon hop.

3.2. Lwa chon so bj khodng cdch bé tri coc:

Khoang cach bo tri coc duge lya chon trén co sé ddm bao mo dun bién

dang cta nén hdn hop (d gia ¢b) > 50kG/cm”®,
E, =aE, +(1-a)E,,
Trong do: a= A/c% A - dién tich tiét dién coc D = 800mm, = 0,502m?
¢ - khoang cach gitra cac tam coc, m.

Bang tinh E nén trung binh theo E coc = 230 kG/cm®:

E nén trung binh

Khoang| E nén dat | (kG/cm?®) | E coc ) Két
(kG/cm®)
cach (m) , luan
Lép 2|Lop 3|Lép 4allLéop 4kG/cm”| E2 | E3 | E4a | E4
1.2 26 | 127 | 157 | 108 | 230 | 97 | 163 | 182 | 151 | OK
1.4 26 | 127 | 157 | 108 | 230 | 78 | 153 | 176 | 139 | OK
1.6 26 | 127 | 157 | 108 | 230 | 66 | 147 | 171 | 132 | OK

Lua chon khoang cach gitta cac tim coc 1,2m - 1,4m, E coc = 230

kG/cm2.
4.3. Kiém tra diéu Kkién cwong do:

a. Kiém tra cuong do vat li¢u coc:

Toan b tai trong két cdu mat dudng truyén xudng dinh coc dat xi ming

thong qua 16p cat day 50cm. Gia thiét toan bo tai trong nay déu do coc dat xi

mang chiu (ki€ém toan cuong do vat licu coc).
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- Tai trong 1én dau coc:

+ Khu vuc san do: Qtt=qXC2 =3.59x1,2x1,2 = 5,17 T4n;

+ Khu vuc san quay: Qe =0X c? =3.59x1,4x1,4 = 7,04 T4n;

+ Khu vyc duong CHC, PL:  Qq = qxc? =3,64x1,4x1,4 = 7,14 Tan;

- Cuong do coc theo vat liu: Qg = 0,65.A.q, = 0,65x0,502x23 =
7,50 Tén;

- Heé sb an toan vé cuong do:  Qco/Qu = 1,45> 1,0 —» Pat yéu cAu.

Qeoc/ Qi = 1,06 > 1,0 —> Pat yéu cau.
Qeoc/ Qi = 1,05 > 1,0 —> Pat yéu cau.

b. Kiém tra cuong do chiu tai cua d4t nén tai cao do mili coc:

Viéc kiém toan nay nham dam bao tai trong gay ltn qq = 4,57 T/m? khéng
vuot qua suc chiu tai cua dét tai cao d6 miii coc (16p dét sb 2. Bun sét déo chay
14n hitu co), 4p dung 10.6.3.1.2b-1 AASHTO 1998:

Oar = 9L =@{cNg, + 97D, N,,.10° ) MPa

Trong do:

¢ = 0,6 cho strc khang cit xac dinh trong phong thi nghiém,

¢ = ¢, = 0,109 kG/cm®.

N.= N = 5 v4i nén duong.

G =9,81m/s%.

y =750 (lay theo 16p 2) c6 xét dén ap luc ddy noi.

Ngm = 1,0 cho bun sét bdo hoa va nén tuong d6i bang.

Nhu vay, néu thiét ké coc sdu >= 6,0m thi D >= 6,0m (chiéu sau tir mat
nén thi cong coc dén miii coc dat xi ming.

Vay qai >= 30,1 T/m” > tai trong gy lin py = 4,57 T/m’ (gia thiét tai
trong truyén hoan toan xubng mili coc) — Pat yéu cau.

c. Tinh toan chiéu day 16p cat ddp trén dau coc:

Pé dam bao phan bd tai trong xudng dau coc, 16p dat dip trén dau coc
phéi tuan thi mdi lién hé dudi day giita chiéu cao nén dap va kich thudc miii
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coc:
H >0,7x(c—D)=0.7x(1.4—0.8)=0.42(cm)

Chon chiéu day 16p cat dap dau coc day 50cm.

4. Tinh todn bién dang ciia nén gia cé:

Do ltn tong cong cua nén gia cd duge xac dinh bang tong do 1an cua ban
than khoi gia ¢b va do lan cua dat dudi khoi gia cb:

S=5,+S,

S, - d6 lun ban than cua khdi gia cb.

S, - d6 lun cua dat chua gia cd, dudi day khéi gia cd.

a. Do ltn cua ban than khéi gia cb:

Tinh toan dua trén gia thiét do Ian cta coc bﬁng do Iun cua phén dat tu
nhién chua gia c¢d, cong thuc tinh nhu sau:

o _GH _ q.H
' E, aF,+(@-a)E

Trong do:

q - tai trong gdy lan truyén 1én khéi gia cb.

H - chiéu sau khdi gia cd. a - ti s6 dién tich (A/c?).
E. - m6 duyn bién dang cua coc.

E, - mo duyn tong bién dang cua dat.

RN Es Ec | Dolin | Dolun Sy
STT | Lépdat | hi(m) | q(T/m) (T/m) | (T/m) | Sy (m) (cm)
1 %"p bC 1 g | 4317 | 320 | 2470 | 0,014 1,381
2 12*"’9 PC 1 10 | 4317 | 320 | 2470 | 0,066 6,627
3 Igép PC 1 g | 4317 | 900 | 2470 | 0,000 0,000
4 fig’p bC 19 | 4317 | 1720 | 2470 | 0,000 0,000
5 ff’p bC 19 | 4317 | 920 | 2470 | 0,000 0,000
6 Do lun tong cong trong khoi dét gia cb 0,080 8,01
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Do lun co két cua khoi dat gia co :

Thot gian
STT | t(thang) f(n) U S1(cm) | Slt(cm) | AS (cm)
1 1 2.031 0.64 6.19 3.97 2.22
2 2.031 0.87 6.19 5.40 0.79
3 3 2.031 0.95 6.19 5.91 0.28
4 4 2.031 0.98 6.19 6.09 0.10
5 5 2.031 0.99 6.19 6.16 0.03
6 6 2.031 1.00 6.19 6.18 0.01

Nhu vay, sau 2-3 thang thi cong xong, khdi dat nén gia ¢d coc xi ming
dat tat lan. Sau 5 thang thi tat 1an hoan toan.
Bién dang 1un cta nén hén hop :

Chiéu sau anh huong tai vi tri hé khoan HK1: 32,4 m

D6 Ian con lai
Nim trong
T Ul S S(t) (cm) | AS(t) (cm) | thoi gian khai
(1) .
thac

tinh toan (cm)

1 | 0.0034 | 0.0800 | 21.94 1.76 Nam dau
thi cong nén

2 0.0068 0.0970 21.94 2.13 0.37
3 0.0103 0.1158 21.94 2.54 0.41
4 0.0137 0.1323 21.94 2.90 0.36
5 0.0171 0.1473 21.94 3.23 0.33
6 0.0205 0.1619 21.94 3.55 0.32
7 0.0239 0.1743 21.94 3.82 0.26
8 0.0274 0.1867 21.94 4.10 0.25
9 0.0308 0.1977 21.94 4.34 0.24
10 0.0342 0.2083 21.94 457 0.22
11 0.0376 0.2184 21.94 479 0.23 2.99
12 0.041 0.2278 21.94 5.00 0.22
13 0.0444 0.2372 21.94 5.20 0.21
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14 0.0479 | 0.2466 21.94 541 0.21
15 0.0513 | 0.2549 21.94 5.59 0.21
16 0.0547 | 0.2632 21.94 5.77 0.18 4.02
17 0.0581 | 0.2715 21.94 5.96 0.18
18 0.0615 | 0.2795 21.94 6.13 0.18
19 0.065 0.2872 21.94 6.30 0.17
20 0.0684 | 0.2949 21.94 6.47 0.17 4.72
100 | 0.3419 | 0.6469 21.94 14.19 7.75

Nhu vy tong do 1an con lai cia khoi dat ty nhién dudi day khoi gia co

sau 10 nim (tudi tho khai thac mat duong ) : S =2,99 cm < 3 cm.
Pat yéu cau cia tiéu chuan va khong anh huong dén khai thac.

5. Két qua tinh todn thiét ké coc dit gia cé xi mang nhw sau:

két qua thi cong dai tra);

bPuong kinh coc D=800mm;
Budc coc L=1.2 - 1.4m;

B tri coc dang 6 vuong;

Tuobi thiét ké ciia coc: 28 ngay;

Mb dun bién dang cua vat liéu coc
Ecoe = 230KG/Cm?; gy = q"gngay 2.3KG/cm?;

Ti I¢ gia cd dat: 25.6% (budce coc 1.4m) va 34,9% (budce coc 1.2m);

Chiéu dai coc tuy theo tirng khu vuc tir 6.0m dén 14.5m;

Luong xi mang du kién gia c¢6 220kg/m® (c6 thé diéu chinh sau khi c6

Can ctr vao mat cat dia chat trong ho so khao sat, xac dinh vi tri khu vuc

chuyén ti€p khi chiéu sau coc thay doi, chi€u dai bo tri coc chuyén tiép dam

bao budc coc theo thiét ké va chiéu dai mdi hang coc lién ké thay doi trong

pham vi 0,5m - 1,0m.

Sau khi tinh toan thiét ké, thi cong thir nghiém ta c6 két qua quan tric lun

cua khoi gia co nhu sau : ( Bang so liéu quan trac lun kem theo )
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KET LUAN :

Sau qué trinh nghién ctru, tinh todn dua trén cac diéu kién tu nhién,
diéu kién dia chat cua cong trinh ta cé thé rat ra két luan : Coc xi mang dat
phu hop dé gia ¢6 dat nén cua cong trinh Cang hang khong qudc té Cat Bi véi

cac ly do sau :
- Gia cuong dét nén dat hiéu qua cao vé mat ky thuat
- Phu hop véi diéu kién thi cong, ngudn nguyén vat liéu cua khu vuc.
- Pam bao thoi gian thi cong so véi yéu cau tién do.

- Tiét kiém chi phi.
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CHUONG IV : KET LUAN VA KIEN NGHI
4.1. Két ludn :

Qua nghién ctru tong quan vé dat yéu va cac phuong phap xtr 1y nén dat

yéu, ta co the rut ra cac két luan sau :

- Dat yéu 12 mot trong nhitng d6i twong nghién ctru va xtr 1y rt phic
tap, doi hoi cong tac khao sat, diéu tra, nghién ctru, phan tich va tinh toan cong
phu. Bé xtr Iy dat yéu dat hiéu qua cao ciing phai c6 yéu t6 tay nghé thiét ké va
bé day kinh nghiém xir 1y ctia tu van trong viéc lua chon giai phap hop 1y.

- M&i mét phuong phap xt Iy dat yéu déu cd pham vi &p dung thich hop
va déu c6 nhitng wu diém va nhugc diém néi riéng. Do do, can ctr vao diéu
kién cu thé cua nén dat yéu, dia hinh, diéu kién dia chat, phwong phap thi cong
va kinh nghiém cua tu van thiét ké ma co thé lya chon ra phuwong phap xu ly
phl hop ddi véi ting viing, tirng cong trinh cu thé.

- Bdi véi thanh phd Hai Phong, 13 mot ving dat co dia chat rat phic tap,
van dé dat ra voi cong tac thiét ké 1a : Phai khao sat, nghién cau ki dia chét,
diéu kién ty nhién cua ting cong trinh cu the, dua ra nhiing giai phap hop ly
nhét, d&am bao an toan cho cong trinh trong khi thi cong cling nhu qué trinh van
hanh, khai thac.

- Luan van nay 1a mot tai liéu khoa hoc, gép phan 1am phong pha thém
tai liéu, 1am co so dé cac ki su co thé dua ra cac giai phap xir ly nén dat hiéu
qua cho tiring cong trinh cy thé.

4.2. Kién nghi :

- Nhu d4 trinh bay ¢ trén, dat yéu 1a mot trong nhitng d6i tugng nghién
ciru va Xt Iy rat phuc tap, cac phuwong phap xur Iy nén dat yéu c6 uu nhuoc
diém va pham vi ung dung khac nhau. Do d6, dé nghi cac co quan chirc ning
nghién ciu, cap nhat va dua ra nhitng tiéu chuan thiét ké, thi cong... 1am co so

ap dung cho céc cong trinh.
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- Ap dung khoa hoc, k¥ thuat tién tién, nghién ctru sau hon vé dia cht,
dua ra nhirng giai phap, cong nghé méi xt ly nén dat dat hiéu qua cao vé ky
thuat ciing nhu kinh té.

- Phuong an xir Iy nén cho ting cong trinh cu thé phu thudc vao rat
nhiéu yéu t6 ( muc dich st dung, dia chat, tai trong cong trinh, tién do, tai
chinh, vat liéu c6 san tai dia phuong....), do vy can xem xét, nghién cau Ky
ludng dé dua ra giai phap hop Iy nhit.

- Kién nghi str dung két hop céc giai phap xu 1y nén dat yéu mot cach
hop 1y dé dat két qua tot nhat vé mat ky thuat, thoi gian va kinh té.

4.3. Han ché cia dé tai :

- Thoi gian nghién ciu ¢6 han, s liéu, tai liéu khao sat chua that day
du, cac tai liéu tham khao con han ché. Do d6, danh gia vé dia chat thanh phé
Hai Phong con mang tinh chat tong quat, chua cu thé, day du.

- Can nghién ctru sau hon vé dia chat, dia tang ciing nhu cac giai phap
xtr Iy nén da va dang duoc (ng dung trong va ngoai nudc, tir d6 dua ra cac giai
phap hop ly.

4.4. Tai liéu tham khdo :

1. Bai giang mon co hoc dat, nén va mong - PGS. TS. Pham Van Thi,
(chuong trinh dao tao sau dai hoc), Hai Phong.

2. Cong trinh trén nén dat yéu trong diéu kién Viét Nam —Pierre
Laréal, Nguyén Thanh Long, Lé B4 Luong, Nguyén Quang Chiéu, Vii Puc
Luc.

3. Bai giang chuyén dé nén mong — T.S T6 Vian Lan

4. TCXD 245- 2000: Gia ¢6 nén dat yéu bang bac tham thoat nudc -
Nha xuat ban Xay dung, Ha Noi - 2000.

5. TCVN 9355:2012 : Gia cb nén dat yéu bang bac tham thoat nudc

6. TCVN 9403: 2012 Gia c¢6 nén dat yéu - Phuong phap tru dat xi

mang.
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7. Tiéu chuan xdy dung Viét Nam TCXDVN 385:2006 - Phuong phap
gia cd nén dit yéu bang try dat xi mang;
8. Tiéu chuan 22 TCN 262 -2000 - Quy trinh khao sat thiét ké nén
duong 6 t6 dap trén nén dat yéu.
9. Tap chi Khoa hoc c6ng nghé Hang Hai
10. Quy trinh cua Thuy Dién vé tinh todn nén gia cd coc dat xi ming
(Lime and Lime Cement Columns - Guide for project Planning, construction and
inspection. Swedish Geotechnical Society, SGF Report 4: 95E,1997).
11. Cac phuong phap cai tao dat yéu trong xay dung - Nguyén Ngoc
Bich (2010).
12. Tiéu chuan Qudc gia TCVN 8753:2001 - San bay dan dung - Yéu
cau chung vé thiét ké va khai thac;
13. Tiéu chuan co s TCCS 02 :2009/CHK - Quy trinh thiét ké mat
duong san bay dan dung Viét Nam;
14. Tiéu chuan thuc hanh DAt va cac vat liéu dip khac co gia cuong

(c6 cbt) - Tiéu chuan Anh BS 8006 :1995.
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