| CHUYEN GIAO

| CONGNGHE

NGHIEN CU'U GIAI PHAP PONG CQC XIEN TRONG
GIA CO NEN AP DUNG CHO GIA CO NEN
TRAM BOM NGHI XUYEN, TINH HUNG YEN

Nguyén Minh Viét, Vii Chi Linh, Nguyén Pinh Binh
Vien Thuy dién va Nang lwong tdi tao

Tém tit: Theo thong ké, hau hét cdc tram bom ving dong bang di diwoc xdy ding trén nén dia
chdt yéu va c6 phan céng trinh chim duéi dat khéng 1om nén khi tinh todn én dinh nha tram
thirong khong xét dén tdi trong ngang. Tuy nhién, nhitng nam gan ddy, do bién doi khi hdu nén
mot s6 tram bom twdi tiéu phai dat sau hon dén dén nha tram chiu téc dong tai trong ngang lon,
cé thé gdy mat on dinh cong trinh. Bai bdo tém tdit viéc ding gidi phap dong coc xién trong gia
6 nén tram bom Nghi Xuyén tinh Hung Yén dé khdc phuc viéc mat on dinh do tdi trong ngang
gady ra, dam bdo diéu kién ky thudt va tiét kiém chi phi xdy duwng.

Tir khéa: Gia co nén tram bom, coc xién, tram bom Nghi Xuyén, ADBS.

Summary: According to statistics, most of the delta pumping station was built on weak
geological works and have large land submerged when the station stable calculations often do
not consider the horizontal load. However, in recent years, due to climate change, some
irrigation pump stations have led to a deeper place affected stations large horizontal load, can
destabilize the works. The article summarizes the solutions used in reinforced piling oblique
Nghi Xuyen pumping platform in Hung Yen province to overcome the instability caused by the
horizontal load, ensure technical conditions and construction cost savings.

Keywords: Reinforcement pumping platform, oblique piles, Nghi Xuyen pumping
station, AD B5.

yéu cau thiét ké tudi thap hon nhiéu so véi
nhitng nim trude day) lam cho day budng
hut thudng rat sau va phan chim duédi dat
congtrinh 16n (trén 10m).

1. PAT VAN PE

Theo thong ké, & nudc ta hau hét cic tram
bom tuéi tiéu ving dong biang duoc xdy
dung tai nhiing vung c6 di€u kién dia chat

nén yéu. Cac tram bom di xay dung trude
ddy c6 phin cong trinh chim duéi dat
khong 16n nén trong thiét ké tinh toan gia
¢d nén, 6n dinh nha tram thuong khong xét
dén tai trong ngang (chu yéu 1a ap luc dat
tdc dung nén tuong nha tram). Tuy nhién,
nhitng nim gan ddy mot s6 tram bom c6
nhiém vu tudi tiéu két hop duogc thiét ké
trong diéu kién bién doi khi hau (muc nudc
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Khi d6 nha tram phai chiu mot tai trongngang
la ap luc dét rat 16n, véi dia chat nén yéu, dét
ddp xung quanh nha tram c6 chi tiéu co ly thap
thi 4p luc ngang tdc dung nén tudng nha tram
la rdt dang lo ngai, c6 thé gy mét 6n dinh
cong trinh nhu nha tram bi trugt, lam troi sut
doan chuyén tiép do khi tinh toan méi chi xét
dén tai trong dimg Khi xét dén tai trong
ngang néu chi c6 gia cd nén bang coc dirng thi
s6 luong coc phai rat nhiéu. Do do, viéc ding
giai phap dong coc xién két hop véi coc ding
trong gia ¢b nén tram bom dé khic phuc viéc
mét on dinh do tai trong ngang giy ra, dam
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bao diéu kién k¥ thuat va tiét kiém chi phi xay
dung 13 rat can thiét.

2. NGHIEN CU'U GIAIPHAP PONG CQC
XIEN TRONG GIA CO NEN

2.1. Sy can thiét phai dwa giai phap déng
coc Xién trong gia c6 nén

Nhu trén da néu, muc dich chinh cua gidi phap
dong coc xién 1a chong lai dugc lyc x6 ngang
tac dung nén cong trinh tai nhirng cong trinh
dit trén nén dia chat yéu, strc chiu tai nho va
chiu tac dong cua tai trong ngang 16n. Khi do6
viéc gia ¢d coc xién thyuc su hiéu qua vé kinh
té va ky thuat.

Khi xitr Iy nén bang coc dirng dudi ban day
cong trinh thi coc c6 suc chiu tai theo hai
phuong: (1) strc chiu tai theo phuong dung phu
thudc vao chiéu dai coc va chi tiéu co Iy cac 16p
dat ma coc di qua; (2) strc chiu tai tiéu chuan
theo phuong ngang phu thudc vao chi ti€u co
Iy, trang théi két ciu 16p dét tai ddy moéngcong
trinh (tai dau coc). Strc chiu tai theo phuong

ngang ctia coc dirng thong thudng rat nho so
véi stre chiu taitheo phuong ding.

, . A R tc 5
Stre chiu lyc ngang tiéu chudan P °,1g cua coc.

Thi nghiém coc chiu lrc ngang dd cho thiy
réng, ban than coc bi phd hoai sém hon dét
nén bj mét 6n dinh hogc nhiéu khi stre chiu luc
ngang cua coc khong phai bi han ché boi
cuong do vat licu hay cuongdd cua dat, ma lai
do chuyén vi d4u coc quyét dinh. Vi vay viéc
tinh toan khi coc chiu luc ngang chinh 1a tinh
ndi lyc trong than coc va chuyén vi cua dau
coc. Trong truong hop thiéu cac diéu kién va
s6 liéu cu thé, ta phai dung biéu thuc kiém
toan va bang trong quy pham, nhung thuc chit
1a xét vé bién dang,

Stc chiu lyc ngang tiéu chuén Ptcrlg cua coc
g v6i tri s6 chuyén vi ngang ciia dau coc 1a
Ang, dugc xac dinh theo nhiém vu thiét ké,
nhu sau:

+ Khi A, < lem thi x4c dinh P, theo bang 1;

Bang 1: Bang xac dinh tri s6 sirc chiu luc ngang tiéu chuén Ptcng [2].

Tri s6 tinh todn cia Ptcng (T) khi
- chiéu sdu ngam coc Kich thude coc Puong kinh
Loai dat nam tir mat day bé % ' 2
- . - - trong datl, X
coc dén dg sau 1,51, § BICT (cm) %0c g0 (em)
Coc x
BTCT Cocgo [ 30x30 [ 35x35 | 40x40 | 28 30 32
| Dat cit, chit vim, datdset, | g 45 | 60 | 70 | 80 | 26 |28 28
dat sét déo clrng
2. Dt cat roi, dat cat bot, dat 4
cat déo, dat 4 sét, dat sét déo 7d 5d 25 30 35 14 |15 16
mém
3.‘ Dat a sét, dat sét déo, chay, 8d 6d 10 15 20 05 05 06
bun
+ Khi A, > lem thi xac dinh P*,,theo két qua  congthirc: P, = §,,*Ppg, trong do:

thi nghiém tinh bang tai trong ngang: Tai trong
ngang dugc ting theo tirng cap, sau d6 lap bicu
d6 quan hé giira tai trong ngang P, va chuyén
vingang A,,. Tr d6 xac dinh dugc P*,, theo

P, la tai trong twong ung voi tri s6 chuyén vi
ngang A, da cho (tra trén bi€u do);

(e=0,8 12 hé s& xét t6i anh hudng ciia yéu td



thot gian doi vai tri sO chuyén vi ngang,

Néu chi ding giai phap dong coc ding dé khic
phuc tai trong ngang thi déi hoi s6 luong coc
dung phai rat nhidu dé ting lyc ngang tiéu
chuan ma hé coc chiu dugc, diéu nay dong
nghia véi viéc tang kinh phi xdy dung Néu
chon giai phap rt ngin chiéu dai coc dé ting
s6 lwong coc (ciing 1a ting lyc ngang tiéu
chuan ciia dai coc) thi khong giai quyét duoc
van dé ltn cong trinh ddc biét 1a day cong trinh
dit trén nén dia chat yéu.

Nhu vdy, van dé 1a phai tim cach dé tang strc
chiu tai cia hé coc theo phwong ngang dé
chéng tai tai trong ngang tac dung lén cong
trinh ddc biét 1a nhirng coéng trinh cd phan
chim duéi dét 16n.

Hinh 1. Hinh anh thi cong coc xién

Déi v6i nhitng tram bom ving déng bang dat
trén nén yéu, giai phap 1a ding phuong phap
dong coc xién theo huéng chdng lai tai trong
ngang véi do xién phu hop. Néu do xién 16n
thi sttc chiu tai tiéu chuin dau coc theo
phuong ngang 16n nhung strc chiu tai cia coc
theo phrong dirng s& giam, dong thoi viéc thi
cong s& kho hon. Do d6, khi gia cd nén tram
bom thi viéc dung két hop gitra dong coc dung
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va coc xién van 1a tdi wu nhat. Tuy nhién, khi
thiét ké can tinh toan thir dan sé coc xién va do
xién cia coc dé tbi vu vé ki thudt, kinh té va
tién do thi cong

2.2. N0i dung tinh toan

2.2.1. Buéc 1: Tinh todn vrng sudt nén va lya
chon loai coc

+ Xac dinh cac thanh phan lyc tac dung Ung

suat ddy mong, strc chiu téi cua dat nén dé xac

dinh trang thai lam vi¢c cua dat nén, néu

cuong do tiéu chuan cua dat nén vugt qua gidi

han dan hoé1, nén can dugc xir Iy.

+ Tién hanh tinh toan x4c dinh strc chiu tai cua

coc don theo phuong dung va lya chon kich

thudc coc dam bao diéu kién kinh té, ky thuét.

2.2.2. Budée 2: Xdc dinh sé lwong coc

+ Xdc dinh tdi trong ngang tac dung lén cong trinh;

+ Xéc dinh strc chiu tai trong ngang ti€u chuén PHTC;

+ Xac dinh s6 lwong coc theo tai trong ngang,

néu so6 lwong coc qua lon thi can két hop voi

dong coc xién. Nhung viée thi cong coc xién

khé hon coc diing, nén lya chon s coc xién

va coc dung phu hgp veé kinh té va ky thuét

bang bi¢n phap thur dan.

+ Tinhtoan strc chiu tai doc truc cia coc xién Pxo;

+ Tinh strc chiu tai ngang, dirng cho phép cua

coc xién theo cong thirc pio= \fojg +Px; va

do xién dongcoc k:1 nén P*,, / P*y = 1/k

3.3.2. Buée 3: Kiém tra luc tic dung lén

dau coc

a) Kiém tra lhec ding: Theo diéu kién
d

Px max < de

b) Kiém tra lwc ngang: Pn<XP Cng. Trong do

P, la tong 4p lyc ngang tdc dong lén cong

trinh; ZPCHg la tong suc chiu lyc ngang

ti€u chuan.

c) Kiém tra luc doc truc ciia coc xién:

Piéu kién coc xién dam bao vé strc chiu tai

doc truc: P~ ., < P*0
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Luc doc truc 16n nhit tac dong 1én coc xién
dugc tinh theo cong thuc (5-39), trang 160
sach "Nén va mong' NXB Gido duc — 1998

. _Cos(f-a)Fy

max
cos [
X \ , r A ) A A X .
P ¢ max - 12 luc dung 16n nhat tac dong 1én moi
dau coc xién

trmax

B - Goc giita truc ding va tong tai trong tc

A X P
dung 1én moi coc: cos = —Lmx
max

a - Goc gilra truc dung va truc coc, vdi coc
xién theo ti 1€ k:1 ta cé tga = 1/k;

P*ax 12 tong ngoai luc 16n nhét tac dong vao

A 1AN - X x2 2
da’u CQC Xien. P max = VPngmax + demax

PXng max 1d lyc ngang lon nhét tac dong lén
mdi dau coc xién: P™, ax = (Pyg - P )/n,
PXd max 12 luc théng ding 16n nhét tac dong
1én mbi dau coc xién.

3.2.4. Budc 4: Kiém tra ing sudt day méng
quy wéc va tinh lin mong coc sau khi gia cé.

3. AP DUNG CHO TRAM BOM NGHI
XUYEN, TINH HUNG YEN

3.1. Gi6i thi¢u cong trinh

3.1.1. Pia diém xdy dwng

TB Nghi Xuyén xay dung tai Km104+400 trén
bo dé ta song Hong thude dia phan x3 Thanh
Cong huyén Khoai Chau tinh Hung Yén. Cong
trinh duoc khoi cong xdy dung vao thang
9/2013 va hoan thanh vao thang 6/2016.

3.1.2. Nhiém vu cong trinh

Chu dong ti€u ing cho 8.274 ha (rangoai song
Hong) dién tich thudc tiéu ving Chau Giang
va thi trdn Khoai Chéau, huyén Chéu Giang,
Két hop bom tuéi tiép ngudn cho hé thong Bic
Hung Héi v6i Iuu luong Q=20m’/s.

3.1.3. Quy mé cong trinh

Tram bom tudi tiéu két hop véi cong suat tram

Q=55m’s, gom 11 t6 may (lvu lwong thiét
ké 1 to may Q=5 m3/s; cot nudc bom thiét
ké Hb=7,8m). Nha tram gdm 13 gian trong
d6 ¢6 11 gian lip méy, 1 gian sta chira, 1
gian dién. Chiéu rong mdi gian may B =
5,3m, riéng gian dién rong 7,30m. Budng
hat kiéu ho, duoc chia lam 11 khoang riéng
cho 11 t6 may. Kich thuéc toan bd phan
dudi nha may BxL = 17,9x72,7m dugc chia
thanh hai don nguyén.

+ Pon nguyén 5 t6 may c6 kich thudc phan
dudi LxBxH = 17,9 x34,7 x 10,6 m;
+ Pon nguyén 6 t6 may c6 kich thudc phan
dudi LxBxH = 17,9 x38,0 x 10,6 m;

+ Kich thudc toan bd phan trén nha may
LxBxH =11,9 x72,2 x 14,5 m

Tﬁng bom ¢6 chiéu cao 10,6 m duge chia lam
2 san: San dong co ¢ cao trinh +5,0m; San dat
bom & cao trinh +0,9m. Cao trinh ddy bé hit -
4,50m; cao trinh day mong 1a -5.6m. Chiéu
day ban day budng hut t = 1,10m, gia ¢d ban
day bang coc BTCT M300 kich thuéc
30x30cm. SO lugng coc 1a 290 coc, trong do
203 coc dung dai 16m va 3 hang xién vdi sb
lwong 87 coc gidgp doan chuyén tiép véi do
xién 3:1 dai 17m.

3.1.4. Khai quat dia chdt nén tram bom

Nén tram bom duéi ddy mong gdm cac 16p:

+ Ldp 5: Cat hat nho, két cAu roi x6p, stre chiu
tai yéu, chidu day 16p tir 2,5 dén 9,5m.

+ Lop 6: 1a 16p dét sét pha, 14n hitu co, trang
thai déo mém, c6 kha nan gchiu tai tr nhd dén
trung binh, chiéu day 16p tir 0,5 dén 4m.

+ Lép 7: Sét pha, doi chd kep cat, trang thai
déo cirng dén nira cing. C6 kha ning chiu tai
trung binh dén 16n, tinh tham nudc nho, chiéu
day tir 3,7 dén 18m.

+ Lop 9: Cat hat nho, xen kep sé pha, két cau
chat vira.



Hinh 2. TB Nghi Xuyén - Phia bé hiit

3.2. Két qua tinh todn tng suat nén va lua
chon loai coc

3.2.1. Két qua tinh todn ing sudt nén tram
bom (tinh don nguyén 1)

Trudng hop tinh toan bat loi 1a nha tram vira
thi cong xong, bé hiit, bé xa chua co nude. To
hop tai trong bat lgi nhat 1a T6 hop tai trong
tinh toan. Két quatinh toan nhu sau:

v
Y
— A D
A x £
Phia kérh ddn = S 0 - X Phiakénh xa
o]
b xe !
o
>
B C_ X
|' 179m I

Gid tri lyc, m6 men tinh toan: TP = 8§194(T);
EMx=1375(Tm); [IMy = 1223(Tm);

Két qua tinh toan (g suat day méng;

ovin = 6x = 11,12 (T/m%); o = 11,67 (T/m);
Ovax = oc = 12,97 (T/m’); op = 12,33 (T/m’)
Stre chiu tai cia dit nén khi chua xu ly duoc
xac dinh tur tai liéu khoan tai hién truong,

Ro = 5,3 (T/m’). Nhu vdy R, < op = 12,05
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Hinh 3. Cdt ngang tram bom Nghi Xuyén

(T/m%) va 1,2 R, = 6,36 (T/m’) < Gyay = 12,97
(T/m’). Cudng do tiéu chuin cua dit nén vuot
qué gi6i han dan hoi, nén can dugc xir Iy.

3.2.2. Két qua tinh toan lya chon kich thwoc
coc (tinh don nguyén 1)

Tién hanh tinh todn xic dinh stic chiu tai cia
coc don theo 03 phuong phép: (1) Tinh toan
suc chiu tai cia coc theo chi tiéu co ly; (2)
Tinh toan strc chiu tai cua coc theo tai liu
khoan xuyén; (3) Tinh toan stc chiu tai cia
coc theo vit liéu.

Tir cac két qua tinh cho thiy sirc chiu tai ciia
coc tinh theo chi tiéu co 1y dat nén 1a nhoé nhat
nén dé an toan chon két qua suc chiu tai cia
coc ¢6 gia tri nho hon dé tinh toan. Ap dung
cho hai loai coc dugc két qua:

+ Phuong 4n coc 30x30x1200cm c6 Po= 88,68 (T);

+ Phuong an coc 30x30x1600cm c6 Po= 99,63 (T);
Dé lva chon loai coc, trude mit chi xét téi tai
trong dirg. S6 lwong coc dudi ddy mong duoc
tinh theo: n=B.P/Po, két qua nhu sau:

+ Phuong an coc dai L=12m c6 n=120 coc;

+ Phuong 4n coc dai L=16m c6 n=107 coc;

Hai phuong an co khdi lwgng bé tong coc
chénh 1éch nhau khong 16n. Pé dam bao an
toan vé bién dan glun chon coc dai 16m.
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3.3. Két qua tinh toan sd luyng coc khi ap
dung giai phap dong coc xién

3.3.1. Xdc dinh s6 lwong coc

Nhu trén di xac dinh s luong coc theo tai
trong dung 1a 107 coc. Tuy nhién, van d& 1a
xac dinh s6 coc can gia b khi xét dén tai tron g
ngang tac dung Ién nha tram.

Theo bang 6-23 trang 335 - Tinh toan nén moéng
theo trang théi gidi han cuia NXB Xay dung
1998, sirc chiu tai trong ngang tiéu chuan P,'¢
cia coc BTCT, ¢6 kich thude 30x30cm loai dat
nam dudi day dai coc c6 do sau xac dinh 1a 7d
=7x 0,3 =2,1m. P4 cat roi co: P,'© =2,5 ().

S6 coc:n=K X Ppg /PnTC

Trong do: P,'“=2,5 (T)

P, la tong tai trong nam ngang trudng thi
cong, Két qua tinh lyc dwge P, = 1636 (T).

K=1,1 1a hé s6 an toan
Tinh dwoc s6 coc n=720 coc

Nhén thdy s coc tinh theo tai trong ngang qué
nhiéu so vdi sd coc tinh theo tai trong dung.
Do d6 dé kinh té ta st dung coc xién dé khang
lai lyc ngang dé giam dugc sd coc can dong
gia ¢6 nén. Nhung viéc thi cong coc xién kho
hon coc dung nén lga chon sb coc xién va
coc dirng phu hop vé kinh té va ky thuat.

Bang bién phdp thir dan ta thdy phwong én bé
tri coc voi tong so coc la: 150 coc

So dd bd tri coc nhu hinh vé:
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Hinh 4: Mét nita mat bang ban ddy (don nguyén I)

Hinh 5. Cat doc 1/2 ban day (don nguyén I)



+ np, = 10 (SO hang coc theo phuong x, trong
doé 7 hang dirng va 3 hang xién voi goc xién
3:1);

+ 0y, = 15 (S6 hang coc theo phuong y);

+ L=38 m (canh dai cua dai mong); B=17,9 m
(canh ngin ctia dai moéng).

Két qud tinh toan swc chiu tai doc truc cua coc
xién theo chi tiéu co ly duwoc:

T\
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P*0 =102,7 (T) <P, = 117 (T).

Ta cod P :J Px,, +Px; va gbc xién dong coc
3:1nén P, /P4=1/3

Vay stre chiu tai ngang cho phép ctia coc xién:
Ping =PJ10=32,48(T)

Stee chiu tai dirng cho phép cta coc xién Py =
3%P*,, = 97,44 (T)
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Hinh 6. Cdt ngang ban ddy

3.3.2. Kiém tra lwc tdc dung lén diu coc

a) Kiém tra lec dirng:

M,.
et <

ZYi in

N, Mx, My: Tuong tng la lyc nén va mo

men tinh toan d6i véi céc truc chinh x va y

cua mat béng cac coc trong mat béng cac coc

di qua day cua dai coc

P, =

m

+

N
n

nla so lugng coc trong méng

xy 1a khoang cach tinh biang m tir cic truc
chinh dén truc cia mdi coc ma ta dang tinh
tai trong

P la strc chiu tai cia moi coc
Ket qua tinh toan du oc

P .x = 58,34 (T) thoa mén didu kién P%,, <
Pcoc < de

P¢ i = 50,94 (T) ddm béo coc chiu nén
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Pl = 54,68 (T) théa min didu kién
demax< de

Vay coc dung va coc xién dam bdo chiu tai
theo phuong ding!

b) Kiém tra lec ngang:

Luc ngang tiéu chudn ma hé coc chiu dugc
la: TPTC,, = n, * PTC= 2,5%150 = 375 (T)
trong d6 nc 1a tong sb coc bd tri trong hé dai
n. = 150 coc.

Lyc ngang tiéu chuan do cac coc xién chiu
la: ZP*,, = n, * P* .= 1462 (T)

V&iny 13 tong s6 coc bd tri trong hé dainy =
45 coc

P*¢: 1a luc ngang coc xién cho phép chiu
duoc, P*,, = 32,48 (T)

Vay téng luc ngang ma hé coc chiu duogc la:
2P, = n*P'C,, + n,¥P¥ = 1837 (T)

Ta thay P, = 1636 (T) < ZPCng = 1837 (T).
Vay hé coc dam bao chiu dugc luc ngangtac
dong lén cong trinh!

¢ K iém tra e doc truc cia coc xién:

Luc ngang 16n nhét tac dong lén mdi dau
coc xién la: PXng max = (Ppg - EPTCng)/nX =
28,03 (T)

Luc thang ding 16n nhat tac dong 1én mdi

dAu coc xién 1a: P* 4 max= 54,68 (T)

Tong ngoai lyc 16n nhat tac dong vao dau
CQC Xlén lé' meax = \I Pnzrzmax + ijmax :61344(T)

Vay luc doc truc 16n nhét tac dong 1én coc
_cos(B-a) P}

max

cos

PXd max - 12 luc dung 1on nhét tac dong 1én

1A & X
xién la: p* =
moi dau coc xién

B - Goc giira truc ding va tong tai trong tac
dung 1én mdi coc:

Py
mx =0,89 — f=41°
IS B

cosf =

K =
max

o - Goc gilra truc ding va truc coc. Vi coc
xién theoti 16 3:1ta cotgo =1/3 = a=18°

VAy Py max = 79,97 (T) < P*o = 102,71 (T)

Vay coc xién dam bao vé suc chiu tai doc
truc!

3.3.3. Két qud tinh todn kiém tra tmg suit
day mong quy woc

Két qua tinh toan Gng sudt ddy mong tai cac
diém goc duoc:

Cmax = 25,33 (T/m’); Guip = 18,20 (T/m’);
orp = 21,76 (T/m?).

Két quéd tinh todn cuong dd chiu tai cua dat
nén: Ryc = 75,23 (T/m).

Nhu vdy R > oy, va 1,2 Ry > G« Vay dat
nén dudi miii coc lam viéc trong gi6i han
dan hoi.

3.3.4. Két qua tinh lin méng coc sau khi
gia co

+ Két qua tinh toan d6 lin tim mong la:
S=0,2cm;

+ Két qua tinh toan d6 1un tai goc méngphia
be hut, be xa la: S=0;

4. KET LUAN

Déi voi cac tram bom vung dong bang dugc
xdy dung tai nhitng noi c6 diéu kién dia chat
nén yéu, co phan cong trinh chim dudi dat
16n, khi tinh toan 6n dinh, xa 1y nén nha
tram thi phai xét tdi tai trong ngang tac dung
1én nha tram. Khi xét t6i tai trong ngang, néu
chi dung giai phép dong coc dung thi doi hoi
khéi lwong coc rat 16n. Viéc dung giai phép
dong coc xién két hop véi coc ding trong
gia ¢d nén tram bom s& khic phuc vi¢c mat
on dinh do tai trong ngang gay ra, dam bao
diéu kién ky thuat va tiét kiém duoc chi phi



xdy dung rét 16n, trong khi cong nghé va
thiét bi thi cong coc xién hién nay kha don
gian. Két qua ap dung trong viéc tinh toan
xir Iy nén cuia tram bom N ghi Xuyén d6i véi
don nguyén I (mot nira nha tram) chi can 07
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hang coc dung va 03 hang coc xién voi do
xién 1:3, tong cong 1a 150 coc BTCT kich
thudc 30x30cm dai 16m, trong khi néu chon
giai phap chi dong coc dung thi sé coc phai
la 720 coc.
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