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QUYET PINH CUA BO TRUONG BO XAY DUNG
Vé viéc ban hanh TCXDV N 335 : 2004 " Cong trinh thuy dién Son La
- Tiéu chudn thiét ké ky thudt "

BO TRUGNG BO XAY DUNG

- Can cu Nghi dinh s6 36/2003/ND-CP ngay 4/4/2003 ctia Chinh phu quy
dinh chiic niang, nhiém vu, quyén han va co ciu t6 chifc ctia Bo Xay dung;

- Xét dé nghi ctia Vu trudng Vu Khoa hoc Cong nghé,

QUYET PINH

Piéu 1. Ban hanh k&m theo quyét dinh nay 01 Tiéu chuin xay dung Viét
Nam :
TCXDVN 335: 2005 "Cong trinh thuy dién Son La - Tiéu chuén thiét k&
ky thuat"

Piéu 2. Quyét dinh nay c¢6 hiéu luc sau 15 ngay, ké tir ngay diang cong bdo.

Piéu 3. Cic Ong Chénh van phong Bo, Vu trudng Vu Khoa hoc Cong nghé
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- VP Chinh Phu
- Cong béo ba ky
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- Luu VP& Vu KHCN

Nguyén Hong Quan
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CAC CUM TU VIET TAT
1. Khi trich dan cac tai liéu s6 liéu cua Viét Nam
-TCVN  :Tiéu chuan Viét Nam
-TCXD  :Tiéu chuin xay dung
- TCXDVN : Tiéu chuin xay dung Viét Nam
- TCN : Tiéu chu4n nganh
- MNDBT : Muc nuéc dang binh thuong
- MNGC  : Muc nuéc gia cuong
-MNKT  : Muc nuéc kiém tra.
2. Khi trich dan cac tai liéu so liéu cua Lién X0 cii va Nga
- CHul 1 : CTpouTebHBIE HOPMBI U ITPAaBUJIA

: Tiéu chuédn xay dung cuia Lién X6 cii va Nga

- 113 : [IpoexTHOE 3eMiieTpsICEHHE
: Dong dat thiét ké
- MP3 : MakcuMalibHOE PaCYETHOE 3€MIIETPSICEHUE

: Bong dat tinh toan cuc dai.
3. Khi trich dan cac tai liéu s6 liéu cia My va quoc té€
USACE : US Asmy corps of engineers
: Hiép hoi céac k¥ su quan do1 My
FERC : Federal Energy regulatory commission
: Uy ban diéu hanh niang lugng lién bang (M¥)
ASTM : American Society for testing and materials
: Hi€p hoi thi nghiém va vat liéu My
WMO : World meteorological organization

: To chirc khi twong thé gidi
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EM

PGA

SA

OBE

MCE

PMP

PMF

: Engineering Manuals

: Huéng dan k¥ thuat

: Peak ground acceleration

: Gia toc nén cuc dai

: Spectra of acceleration

: Pho gia téc nén

: Operating Basic Earthquake

: BPong d4t co s& van hanh

: Maximum Credible Earthquake
: Pong dét cuc dai tin cay

: Probable maximum Precipitation
: Mua 16n nhat kha ning

: Probable maximum Flood

: Lii 10n nhat kha ning.
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Cong trinh thuy dién Son La - Tiéu chuan Thiét ké ky thuat

Son La Hydropower Project - Design Standard for Technical Design

1. Pham vi ap dung

Tiéu chuin ndy bao gém cdc quy dinh chi yéu vé khdo sét, nghién citu va
tinh todn an toan 6n dinh cong trinh chinh ctia Du 4n Thuy dién Son La cén phai
dugc 4p dung khi lap thiét k&, thim dinh, xét duyét Thiét k& k§ thuat Du 4n thuy
dién Son La.

2. Tiéu chuan vién dan

- Céc tiéu chudn va huéng dan thi€t k& clia nudc ngoai 4p dung cho cong
trinh thuy dién Son La (phu luc kém theo).

- TCXDVN 285:2002 Cong trinh thuy loi — Cdc qui dinh chu yéu vé thiét
ké.

- TCXD 250 : 2001 Tiéu chuan xay dung dp dung cho du 4n thuy dién Son
La (giai doan nghién cttu kha thi).

- TCXDVN 315 : 2004 Cong trinh thuy dién Son La — Cac qui dinh chu
yéu vé an toan va on dinh cong trinh — Tiéu chuin thiét k€ cong trinh
tam: dé quay va kénh dan dong thi cong.

3.  Cac qui dinh chu yéu vé khao sat dia chat va nghién ciru tinh chat co ly
dat da, vat liéu xay dung, dia chan

3.1 Cong tac khao sat va nghién cttu dia chat cong trinh thuy dién Son La phai
duoc tién hanh cho tat ca cac hang muc cong trinh dau moi, ho chia nudc,
cung cip day du cdc tii liéu can thiét dé thiét k€ nén méng, cong trinh va tai
liéu vé vat lieu xay dung phuc vu cho cong trinh.

Cong tac khao sat dia chat cong trinh phai phu hgp véi qui mo, két cau, dac
thit clia cong trinh, pham vi anh hudng cua cong trinh va cac yéu cau lién
quan khéc.

3.2 Phuong phap vé noi dung khéo sat dia chat cong trinh phai du co s& dé ddanh
gia diéu kién dia chat cong trinh, dia chat thuy van, xdc dinh day du tinh
chat co 1y cac thanh tao dat da, dap tng ndi dung yéu cau cua thiét ké.

3.3 Cong tac khao sat, nghién cttu dia chat cong trinh dugc thuc hién theo 2 hé
thong tiéu chuin phi hop vé6i yéu cau tinh todn thiét k&
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3.5.1

- Heé tiéu chuédn khdo sit va nghién ctu cta Viét Nam (TCVN, TCXDVN,
TCN) va Lién X0 cii, Nga

- He tieu chudn va huéng din cia My.

Nghién citu tinh chét co 1y dat d4 nén moéng cong trinh, vat liéu xay dung
bang céc thi nghiém trong phong va ngoai hién trudng phai dugc tién hanh
theo ding tiéu chuin Viét Nam (TCVN, TCXDVN, TCN) tiéu chuin Lién

X0 cii, Nga va tieu chudn My theo yéu cu cua timg phuong phéap ap dung
trong thiét ké.

Céc thi nghiém trong phong
- Cé4c mau dat da, cot lieu bé tong va nude theo TCVN va ASTM
- Danh gid phan tng Alkali cua vat liéu d4 theo tieu chuan ASTM

- Daénh gia kha nang st dung phu gia khoang cho bé tong, bé tong dam lan
theo tiéu chudn ASTM

- Dénh gi4 stic chiu tai ca bé tong, bé tong lan theo tieu chuan ASTM
Céc thi nghiém co ly d4 hién truong

- Thi nghiém mo6 dun dan héi va moé dun bién dang bang tdim nén theo tiéu
chudn TCXDVN 80:2002 va Lién X6 cii Nga

- Thi nghiém ti€p xic bé tong va d4 nén theo tiéu chuin Lién X6 cii, Nga
va My

- Xéc dinh mo dun bién dang va dan hoi cua khoi dd bang phuong phap
nén bé ciing va mém theo tiéu chudn ASTM

- Xdc dinh cudng do khang nén, khdng cit clia khoi d4 theo tiéu chuén cla
Lién X0 cii, Nga va ASTM

Céc chi tiéu cho phép vé do bén cua vat liéu va nén dugc xdc dinh dua vao
két qua céc thi nghiém theo cdc tiéu chudn néu trén va phl hop véi cdc hé
thong tiéu chudn Lién X0 cii , Nga, Viét Nam va My.

Céc thi nghiém lién quan khéc tuy thuoc phuong phap ap dung, st dung cac
tiéu chuén cta Viét Nam, Lién X0 cii, Nga hoic cia My.

Panh gid do nguy hiém ctiia dong dat & khu vuc xay dung phai dua trén cic
nghién citu vé€ tinh 6n dinh cua cau tao dia chat va phan viing nho dong dat
khu vuc xay dung. Nghién citu danh gid mic do nguy hiém ctia dong dat cuia
khu vuc xay dung cong trinh phai thuc hién dugc cac yéu cau sau :

Nghién cttu b6i canh ciu tao va tinh 6n dinh ctia khu vuc cong trinh
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353
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3.5.5

4.1

4.1.1

Vi tri, dac trung kha nang sinh chén cta cac dat gy hoat dong trong ving,
dac biét cac ditt gdy Son La, Song Pa, Muong Chum, Phong Thé - Nam Pia.

Phan tich nguy hiém tiém nang ctia dong dit khu vuc cong trinh, cudng do
dong dat, co ché giai phong nang luong, cac dac trung giam chin dong tu
nguon dén vi tri cong trinh.

Xac dinh cac thong s6 cua dong dat

Ap dung cic tieu chudn ctia Viet Nam, ctia Lién X0 cii va ctia Hoi déng dap
16n quoc t€ - Uy ban vé linh vuc dong dat cho thiét k€ dap (ICoLD
Commitee on Seismic Aspects of Dam Design).

- Do nguy hiém clia dong dat duoc ddnh gid qua dong dat cuc dai Mgy,
cip dong dat cuc dai Imax (theo thang MSK 64) va gia tdc nén cuc dai
dmax.

- Do nguy hiém cia dong dat duoc danh giad qua cdc dic trung dao dong
dong dat thiét k€& (trén nén dd goc) : Gia toc cuc dai PGA, phd gia téc nén
cuc dai SA tng véGi hé s6 suy giam (damping) 5%.

- Lua chon bang gia toc va pho gia toc trén nén d4 cho cic cdp dong dat
tinh todn phai phit hop véi diéu kién dia chat ctia khu vuc va kién nghi
truong hop bat loi nhat dé sir dung tinh todn cho cong trinh.

Nghién cttu va vi phan viing dong dat cho cdc loai nén dét da theo dac tinh
dia chan, tuy thuoc diéu kién cu thé c6 thé diéu chinh cdc dao dong thich

hop.

Cac qui dinh chi yéu vé cong tac nghién citu tinh toan thuy van, ho
chira, nang luong

Xac dinh cac thong so thuy van theo cdc qui pham, tiéu chuidn Viét Nam
(QP.TL.C-6-77), cta Lién X0 cii “Xac dinh cdac dac trung thuy van tinh
todn” (CHulT 2.01.14.83) va Hudng dan cta t6 chic khi tugng thé gidi
(WMO).

Dong chay li thiét k&

- Chubi dong chay li tinh todn dai 101 nam tir 1902-2002. Nhiing tri s6
khoi phuc (1902-1960) theo phuong phap “Tuong quan hoi quy c6 hiéu
chinh”.

- Dinh 1i céc tan suat tinh todn xac dinh theo phuong phap thong ké, dinh
1t tan suat 0,01% c6 gia tang an toan theo qui pham (khong vuot qua
20% tri sO tinh toan).
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4.1.2

4.1.3

4.14

4.2

4.3

4.4

4.5

4.6

- Duong tan suét giai tich 1a duong cong phan b6 xac sudt Gamma- ba
thong so (Kritski - Melkel).

Xac dinh i 16n nhat kha nang PMF theo mua 16n nhit kha nang PMP dua
vao phan tich s6 liéu thuc do cac tran mua 16n nhat trén luu vuc Song ba
(cac nam 1964, 1968, 1969, 1971 va 1996).

- Phuong phép tinh PMP dua vao duong tich lily mua thoi doan xay dung
theo s liéu thuc do cta 50 tram do mua trén luu vuc Séng Da.

- Dién todn PMP vé PMF bang cdc mo6 hinh todn thuy van : mo hinh
TANK, SSARR, NASH-MUSKINGUM d€ lura chon.

Puodng quia trinh 1 thiét k& xay dung theo luu luong thiét k& téng luong lii
thiét k€ cling tan suat.

Dong chay phu sa dugc xac dinh theo tram thuy van Ta Bud. Luu luong phu
sa lo limg trung binh nhiéu nam theo chudi thong ké 1902-2002, déng bo véi
chudi dong chay.

Ti 1é phi sa di ddy trén phu sa lo limg 12 40% dugc xéc dinh trén co s& can
bang phi sa tir cdc s6 liéu thuc do dién bién trong 1ong hd Hoa Binh thoi k¥
1990-2002.

Xéc dinh béi ling trong hé chia theo thoi gian van hanh bang mo hinh todn,
cac chuong trinh khac nhau dé lua chon.

Tinh todn boi lang hé chita Son La trong bac thang Song Da khi ¢6 hé thuy
dién Lai Chau & bac trén.

Tuéi tho ctia ho chita dugc tinh todn theo thoi gian dung tich bdi ldng bi 14p
ddy theo tiéu chudn TCXDVN 285:2002 1a 100 nam.

Tinh todn diéu tiét dong chay clia ho chita theo phuong phap sir dung biéu d6
diéu phoi ho chita cho toan bo cic cong trinh bac thang Song Da.

- Tan suét tinh todn muc bao dam 95% (lay theo mic nam. 100 nam s€ c6
5 nam cong suit mua kiét nhé hon cong suat bao dam)

- Luong nudc cap cho ha du tinh todn theo két qua diéu tiét phat dién

Xéc dinh hiéu ich cong suat thuy dién Son La bang phu biéu d6 va can bang
cong suat cho nam c¢6 tan suat 95%. Xac dinh hiéu ich nang lugng thuy dién
Son La béang pht biéu d6 va can bang niang lugng cho nam c6 tan suat 50%.
Mic tinh todn 1a nam 2015 va nam 2020.

Phan tich kinh t€, sit dung phuong phdp nhiét dién thay thé dé lua chon
thong sO cong trinh. Hiéu qua kinh té, tai chinh ctia cong trinh dugc tinh
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toan theo cac quy dinh hién hanh. Ty suat chiét khau trong phan tich kinh t&€
la 10%.

5.  Tiéu chuan thiét ké an toan 6n dinh cong trinh chinh
5.1 Cac nguyeén tac qui dinh chung

5.1.1 Tuyén xay dung cong trinh thuy dién Son La - tuyén Pa Vinh II da dugc Tha
tuéng chinh phu phé duyét (van ban s6 : 92/QD-TTg ngay 15 thang 01 nam
2004) cung v6i giai phap bo tri cong trinh chinh dap dang 1a dap bé tong
trong luc, cac cong trinh xa 1, cta 14y nudc, nha may thuy dién st dung két
cau bé tong va bé tong cot thép.

5.1.2 Céac cong trinh chinh cua thuy dién Son La phai duoc bao dam an toan cao
trong cdc trudong hop tinh toan. Trong trudng hop cit 1ii 16n dé bao dam an
toan cho thuy dién Hoa Binh & bac dudi, chi cho phép xa qua cac cong trinh
6 tuyén dau moi luu lugng toi da dam bao muc nudc 16n nhat & dap thuy dién
Hoa Binh khong vuot qia mic cho phép va phit hop véi Tiéu chuin chong li
ha du.

5.1.3 Du an thuy dién Son La la Du 4n c6 qui mo 16n 1a cong trinh quan trong
Quoc gia. D€ dam bdo an toan cho cic cong trinh chinh, tiéu chuan thiét k&
an toan 6n dinh cong trinh thuoc tuyén 4p luc dugc l1ap dua vao cdc tiéu
chuén ctia Viét Nam Lién X0 cii, Nga va ctia My.

- Viéc phan loai va phan cap cac hang muc cong trinh thuy dién Son La theo
chiic nang va mic do quan trong clia cong trinh dé xay dung tiéu chudn dugc thuc
hién trén co s& tieu chuan Viét Nam, trong d6 cdc hang muc cong trinh trén tuyén
ap luc dugc nang cip va xay dung tiéu chuén tinh todn riéng.

- Do trong tiéu chuin Viét Nam va tiéu chuin cua Lién X0 cii hién hanh
khong c6 trudong hop tinh toin véi 1ii PMF theo thong 1€ tiéu chuin quoc t€, dé dam
bao an toan cong trinh chinh dat duoc mitc do an toan theo cic tiéu chuin quoc t€
hién hanh, tiéu chuin nay qui dinh riéng viéc thiét k€, tinh todn an toan 6n dinh cic
cong trinh chinh trén tuyén dp luc trén co s& hai hé thong tiéu chuan huéng din sau

+ Tinh to4n an toan 6n dinh va do bén cua cong trinh theo tiéu chuin cua
Viét nam , Lién X0 cii va Nga c6 bo sung t6 hop luc tinh todn khi ¢6 1ii PMF. Viéc
tinh todn dugc thuc hién dong bo véi cac chi tiéu nén, vat liéu xay dung, phuong
phdp tinh todn, hé s6 6n dinh cho phép cia cong trinh qui dinh cho hé thong nay.

+ Tinh todn an toan 6n dinh va do bén theo cdc tiéu chuin, huéng dan cua
MJ. Viéc tinh todn dugc thuc hién dong bo véi cac chi tiéu nén, vat liéu xay dung,
phuong phdp tinh toan, hé s6 6n dinh cho phép quy dinh cho hé thong nay.

Cong trinh thiét k€& phai dong thoi thoa man cac yéu cau cua 2 hé thong néu
trén.
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5.1.4 Céc hang muc nam ngoai tuyén ap luc duoc tinh todn theo TCXDVN, TCN
va tiéu chuén cta Lién X0 cii, Nga cung cdc tai liéu huéng din tuong tng.

5.2  Phan loai, phan cap cong trinh chinh
5.2.1 Phan loai cong trinh chinh

Cac hang muc cong trinh chinh thuy dién Son La dugc phan loai theo
TCXDVN 285: 2002 1a cac cong trinh lau dai.

Theo chiic nang, tim quan trong va thoi gian sit dung, cdc hang muc cong
trinh chinh dugc chia thanh cong trinh cht yéu va tha yéu.

- Cong trinh chu yéu

Cong trinh chu yé€u la cong trinh quan trong nhét trong hé thong cong trinh
diau moi, néu cac cong trinh nay bi hu hong hoac bi pha huy s€ dan dén kha nang
phat dién bi ngling tré hoac khong binh thuong, lam mat kha nang cung cip nudc,
gay ra ngap lut cac vung dan cu, do thi, ha tang, co s& kinh t€ .... & ha du cong
trinh.

Céc hang muc cong trinh d6 bao gom :

1/ DBap trong luc dang nuéc

2/ Dap tran xa 1t (xa sau, xa mat)

3/ Clra 14y nudc, duong dan nudc, nha mdy thuy dién, dudng xa nudc ra va
tram phan phoi dién.

4/ Tudng bién, tudng chan
5/ Kénh dan vao, ra va cong trinh trén kénh

6/ Cong trinh gia c¢d mai, bd va chinh tri song lién ké vé6i cdc cong trinh chi
yéu.

7/ Céac tuong phan dong thuong ha luu.

- Cong trinh thir yéu

Cong trinh tht yéu la nhitng hang muc cong trinh ma sy hu hong cua né
khong anh hudng dén hoat dong binh thudong clia cong trinh ddu moi va hé thong,
c6 thé phuc héi trong thoi gian ngéin, cac hang muc cong trinh nay bao gom :

1/ Tudng bién, tudng chin khong nam trong tuyén ap luc.

2/ Céc cong trinh gia ¢ mdi bd nam ngoai cum cong trinh ddu mai.

3/ Nha quan 1y hanh chinh.
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5.2.2 Phan cap cong trinh

Cap cac cong trinh hang muc thuy dién Son La (cong trinh chu yéu, tha yéu)
duoc xdc dinh theo TCXDVN 285:2002. Cic cong trinh nam trén tuyén ap luc va
nha may thuy dién dugc phan cép theo tiéu chuén riéng.

- Cdp cdc hang muc cong trinh chu yéu

1/ Cac hang muc cong trinh tao tuyén ap luc, bao gom :

a. Dap dang nude

b. Déap tran xa Il (xa sau, xa mat)

c. Cua lay nuéc

d. Puong dan nudc vao nha may thuy dién.

Céac cong trinh tuyén ap luc, dugc x&p vao cap dac biét, tinh todn theo tiéu
chudn riéng theo quy dinh & diéu 5.1.3. Tuy theo diéu kién cu thé, mot s6 hang
muc c6 thé duoc tinh toan theo quy dinh & diéu 5.1.4.

2/ Céac hang muc cong trinh nam ngoai tuyén ap luc

a/ Nha may thuy dién.

C6 cong suat 2400MW thuoc cdp dac biét va dugc tinh toan theo quy dinh &
diéu 5.1.4

b/ Cac hang muc khac

- Kénh dan ra ctia cic cong trinh tuyén ap luc, cong trinh trén kénh

- Tuong bién, tuong phan dong

- Céc cong trinh gia c6 mai , b chinh tri song lién ké tuyén ap luc

- Tram phan phoi dién.

Puoc xép cap L.

- Cdp cdc cong trinh thit yéu

Cac cong trinh thit yéu gom cac hang muc cong trinh néu 6 muc 5.2.1 theo
TCXDVN 285:2002 1a cép III, do tam quan trong dac biét cua thuy dién Son La,
nang cip cac cong trinh thit yéu la cap II.

5.3 Xac dinh luu luong lii, muc nuée 16n nhat thiét ké va kiém tra cong
trinh
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5.3.1

5.3.2

5.33

5.3.4

5.4
54.1

54.2

5.5

5.5.1

Cac cong trinh & tuyén ap luc thuoc cap dac biét dugc thiét ké véi luu lugng
1t tan suat P = 0,01% (c6 gia ting AQ theo qui pham) va tinh toan kiém tra
véi 1t PMF.

Luu lugng it 16n nhat theo tin suat va luu lugng 1a thiét ké tan suit P=0,01%
(c6 gia tang AQ) duoc xdc dinh theo CHull.2.01.14.83. Lii kiém tra PMF
duoc xac dinh theo WMO N-332-Geneva-SWitzerland 1986.

Muc nudc 16n nhat dé thiét k€ va ki€ém tra cdc cong trinh cap dic biét thuy
dién Son La dugc x4c dinh tir luu Iugng 1ii 16n nhét thiét k& va kiém tra khi
duoc thdo qua tit ca cdc cong trinh tuyén dp luc c6 tinh dén diéu tiét dong
chay 1i bao dam an toan cao nhat cho cong trinh va dong thoi, phai dam bao
muc nude cho phép t6i da & tuyén Dap - Thuy dién Hoa Binh & bac dudi va
phil hgp tiéu chuédn chong 1ii ha du.

Cac cong trinh khong thuoc cap dac biét, luu luong 1 va muc nudc 16n nhat
thiét k& va kiém tra dugc xdc dinh theo TCXDVN 285:2002.

DPac trung gio6 tinh toan

DPac trung gié tinh toan trong thoi ky van hanh lam co s& xac dinh cao trinh
dinh cong trinh dugc 14y nhu sau :

- Tuwong tng v6i muc nudc dang gia cuong & thuong luu tinh toan cac yéu
t0 v6i gi6 binh quan 16n nhat, nhiéu nam (khong ké huéng)

- Tuong tng v6i muc nudc dang binh thuong tinh todn cac yéu to véi gié
16n nhat tinh toan.

Tan suat gié 16n nhat tinh toan trong thoi ky xay dung va van hanh ldy theo
cap cong trinh :

Doi véi cong trinh cap dac biét, cap [ vacap Il : P=2%

Tinh toan 6n dinh va do bén theo tiéu chuan Viét Nam va Lién Xo cii va
Nga

Tiéu chuén vé tai trong va tdc dong

5.5.1.1 Nguyén tac chung

Cac tai trong va tdc dong & cong trinh thuy dién Son La dugc xac dinh theo

cac TCXDVN 285:2002, 14 TCN 56-88 va cac Tiéu chudn cia Lién X6 cii, Nga,
CHulT 33-01-2003, CHulT 2-06.06.85, CHulT II-7-81%*.

5.5.1.2 Céc tai trong va tdc dong dé tinh todn

1). Cdc tdi trong thuong xuyén va tam thoi (dai han va ngdn han)
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a). Gom trong luong cua cong trinh va cédc thiét bi c6 dinh dat trén va trong
cong trinh

b). Ap luc nuéc tic dong truc ti€p lén bé mat, dp luc tham trong cong trinh va
nén, dp luc nguoc clia nuéc 1én cong trinh trong diéu kién thiét bi loc va tiéu
nudc lam viéc binh thuong.

¢). Trong luong dat, da va ap luc bén ctia né

d). Ap luc dat phat sinh do bién dang nén va két c&u cong trinh, do tai trong bén
ngoai khac.

e). Ap luc bun cit.
f). Tac dung cua co ngo6t va tur bién

g). Tac dong nhiét do 1én cong trinh trong thoi gian thi cong va khai thac cta
nam c6 bién do dao dong nhiét do binh quan thang cua khong khi la trung binh.

h). Tai trong do tau, thuyén va vat troi.

i). Tai trong do cdc thi€t bi nang, boc d, van chuyén va cdc mdy méc, két cau
khéc (cin truc, cdu treo, pa langvv...), chat 1ong c6 xét dén kha nang vuot tai
thiét ke.

j). Ap luc séng xdc dinh theo téc do gié 16n nhat trung binh nhiéu nam.

k). Ap luc gi6.

1). Ap luc nuée va trong thoi ky khai théc.

m). Tai trong dong sinh ra trong duong dan cé 4p va khong ap khi dan nude &
muc nuéc dang binh thuong.

2). Cdc tdi trong tam thoi ddc biét gom :
a). Tai trong do dong dat hoic no

b). Ap luc nuéc tham gia tang khi thiét bi chéng tham va tiéu nuée khong 1am
viéc binh thuong.

¢). Tac dong do nhiét do trong thoi ky thi cong va khai thac ctia nam cé bién do
dao dong nhiét do binh quan thang cua khong khi 16n nhat.

d). Ap luc séng khi xay ra téc do gi6 16n nhit.

e). Ap luc nude va khi dot ngot cit toan bo phu tai.
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f). Tai trong dong sinh ra trong duong dng dan cé ap va khong ap khi dan nude
6 muc nuGe 16n nhat

g). Ap luc phat sinh trong méi dat do muc nudc song, hd bi ha thap dot ngot (rit
nhanh).

h). Ap luc nuéc khong binh thudng 1én cong trinh va nén (MNGC véi li P =
0,01%, MNKT véi 1t PMF).

5.5.1.3 T6 hop tai trong va tri s6 tinh todn

Khi thiét k& céc cong trinh phai tinh todn theo t6 hgp tai trong co ban va té
hop tai trong dac biét.

- T6 hop tai trong co ban bao gém cac tai trong va tic dong: Thudng
xuyén, tam thoi dai han, tam thoi ngan han ma céc hang muc dang thiét
k& ¢6 thé phai ti€p nhan cling mot lic.

- T6 hop tai trong dic biét bao gdbm céc tai trong va tac dong da xét trong
t6 hop tai trong co ban nhung mot hoac hai trong chiing duoc thay thé
bang tai trong (hodc tic dong) tam thoi dic biét. Trudng hop tai trong co
ban c6 xét thém tai trong dong dat hodc nd ciing x&p vao loai t6 hop dic
biét.

1). Cong trinh cdp ddc biét

Céac t6 hop tai trong dé tinh todn on dinh va do bén cong trinh va nén nhu
sau:

- T6 hop co ban : H6 chita 6 MNDBT va muc nuéc ha Iuu thap nhat
- T6 hop dic biét 1 : Ho chita & MNGC va muc nuéc ha luu 16n nhat.

- T6 hop dac biét 2 : Ho chita & MNKT khi xa 1ii PMF va muc nudc ha luu
16n nhat.

- T6 hop diac biet 3 : Pong dat tinh todn cuc dai (MP3)khi hé chia &
MNDBT va muc nuéc ha luu thap nhat.

- T6 hop dic biét 4 : Dong dat thiét k& (I13) khi ho chita & MNDBT va muc
nudc ha luu thap nhit, man chong thAm va thiét bi tiéu nudc bi hong.

- T6 hop dic biét 5 : Thi cong xong va dong dat thiet k& (I13).
* Thanh phan cac tai trong tac dong va tinh toan gom :

- Trong luong ban than dap (G);
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- Ap luc thuy finh cha nudc 1én mat thuong luu dap véi MNDBT — (H1),
MNGC - (H2) va khi x4 li PMF - (H3).

- Ap luc thuy finh cta nuéc 1én mit ha luu dap v6i mic nuée ha luu t6i
thiéu va toi da - (h1 va h2);

- Ap luc thdm trong than dap va nén, 4p luc nguoc 1én day dap véi MNDBT -
(Upl), MNGC - (Up2), khi MNKT - (Up3) va khi man chong tham va thiét bi tiéu
nudc khong lam viéc binh thuong(Up4).

- Ap luc ctia bin cét lén mat thuong luu dap (S).

- Tac dong nhiét (T) lam giam nhiét tir trung binh nam xuodng trung binh
thang thang lanh nhat;

- bong dat thiét k& (I13) va dong dat tinh toan cuc dai (MP3).
- Ap luc séng (W);

- Tai trong tir cac thiét bi co khi va thuy luc (L).

- Tai trong dong 1én dap khi xa 1a (F).

Trong t6 hop ké trén gém c6 tai trong va tdc dong theo diéu kién kha ning
thuc t€ hoat dong dong thoi cua ching ghi trong bang 5.1

Bang 5.1  Bang t6 hop tai trong

TS hop tai | G | HI | H2 | H3 | h1 | h2 |Upl |Up2|{Up3|{Up4| S |W | T | 113 |[MP3|L | F
trong

Co ban + |+ - -+ -+ -|-]-]+|+]+ - -+ -
bacbietl | + | - |+ | - | - [+ ]| -|+]| -] -|+]|+]- - -+ |+
Pacbiet2 | + | - | - | + | - [+ | - | -|+]|-|+]|-]- - -+ |+
Pacbiét3 | + - | - T N S i R - + |+ -
bachbietd | + | + | - | - | + | - - - -+ +] - - + S R
PDacbiét5 |+ |- N I I R e S I

= Cac tri so tinh toan

a). Trong lugng ban than cong trinh va cédc chi tiéu tinh toan cta vat liéu 1ay
theo chi tiéu kién nghi cu thé cho ting loai vat liéu.

b). Ap luc thuy tinh Ién cong trinh tinh theo dung trong nudc y,=1T/m’
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¢). Ap luc nguoc(bao gom 4p luc tham va ddy ndi), trong tinh todn 14y hé s6
o,=1.0

d). bong dat dugc tinh véi dong dat thiét k& (I13), dong dat tinh toan cuc dai
MP3 va theo CHulT II-7-81%*.

- Dong dat thiet k& (I13) duoc danh gia dua trén phan tich xdc suat nguy hi€ém
ctia dong dat v6i mic chu ky lap lai dong dat T = 145-475 nam (tuong Gng
OBE).

- Dbong dat tinh toan cuc dai (MP3) dugc danh gia dua trén phan tich xac dinh
do nguy hiém cta dong dat cuc dai cé thé xdy ra, tuong ting muc chu ky lap
lai ctia dong dat T = 10.000 nam (tuong tng MCE).

Dong dat cap 9 (thang MSK) dugc tinh toan dé kiém tra 6n dinh cong trinh
theo TCXD 250: 2001.

e). Cao trinh dinh cac cong trinh tuyén ap luc
Cao trinh dinh cac cong trinh dugc xac dinh theo cong thic
V=V, +d (5.1)
Trong do:
V44 = Cao trinh dinh cong trinh
V,.» = Cao trinh muc nudce tinh

d = Do vuot cao cua dinh cong trinh trén muc nudc tinh can phai tinh toan theo 3
truong hop dudi day d€ chon cao trinh dinh cong trinh 16n nhat.

- V6i muc nude dang binh thuong
d=h,,+Ah+a (5.2)
d = h,,,, +0,4+0,76(J-6) + a (5.3)

- V6i muc nudc li thiét ké (MNGCO)
d=h,,+Ah+a 5.4

- V6i muc nudc 1i ki€ém tra
d =0,0

Trong do :

h,,,, = Chiéu cao song tng vdi tan suat 1%
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Ah = chiéu cao nudc dénh do gié

J = Cap dong dat (cap 8)

a = Chiéu cao an toan 14y bang 1 m.
2). Cdc cong trinh khong thudc cdp ddc biét

Puoc tinh todn theo tiéu chuidn Viét Nam, Lién X6 cii, Nga va cdc tai liéu
huéng dan.

5.5.2 Cac qui dinh tinh toan chu yéu
5.5.2.1 Khi tinh todn 6n dinh, do bén, tng suat, bién dang chung va cuc bo cho cic
cong trinh thuy va nén cta ching, phai tién hanh tinh toan theo phuong phdp trang

thai gidi han. Cac tinh todn can phai tién hanh theo hai nhém trang thai gigi han.

a). Trang thai gidi han thit nhit gom: céc tinh todn vé do bén va do 6n dinh
chung cua hé thong cong trinh-nén.

b). Trang thai giGi han thi hai gom: cédc tinh todn do bén cuc bo cuia nén, tinh
todn vé han ché chuyén vi va bién dang, vé su tao thanh hoic md rong vét niit va
moi noi thi cong.

5.5.2.2 Diéu kién an toan 6n dinh ctia cic cong trinh

Duoc xédc dinh theo TCXDVN 285 : 2002 va CHull 33-01-2003

m
I’lc.Nn S k_R (5.5)

Trong do6 :
n. — hé s6 t6 hop tai trong
- Khi tinh todn theo trang thdi gioi han thit nhdt :
n. = 1,0 d6i véi t6 hop tai trong co ban;
= 0,9 doi voéi t6 hop tai trong dic biét khong c6 dong dat
= 0,95 doi v6i t6 hop tai trong dic biét c6 dong dat thiet ke (T13)

= 0,85 d6i v6i t6 hop tai trong dic biét c6 dong dat tinh to4n cuc dai
(MP3).

= 0,95 doi v6i t6 hop tai trong trong thoi ky thi cong, sta chita.

- Khi tinh todn theo trang thdi gioi han thit hai : n.=1
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N, — Tai trong tinh to4n tong quat (luc, mo men, ting suat), bién dang hoic
thong s6 khac ma né can ct dé danh gia trang thdi gidi han.

R — Stic chiu tai tong qudt,bién dang hodc thong s6 khic duoc xac lap theo
tiéu chuén thiét k&€ (TCVN, TCXD, TCXDVN, TCN,).

m — hé s6 diéu kién 1am viéc: khi mat truot di qua mit ti€p xdc giita bé tong
va da hoac di trong dd nén c6 mot phan qua cac khe nit, mot phan qua da nguyén
khoi 1ay m=0,95 cac truong hgp khac con lai 1ay m=1,0.

m — Hé s6 diéu kién lam viéc khi tinh todn do bén nhu sau :

Khi tinh do bén Kéo Nén
Co ban Dac biét DPac biét Co ban Dac biét
T6 hop tai trong khong c6 | ¢6 dong dat
dong dat
m 0,9 1,0 1,1 1,0 1,1

- Khi tinh todn theo trang thdi gidi han thit nhdt: kn hé s6 tin cay duoc xac
dinh theo cap cong trinh :

Cap dac biét k,=1,30
Cong trinh cap I k,=1,25
Cong trinh cap II k,=1,20

- Khi tinh todn én dinh cho nhitng mdi doc tw nhién ndm ké sdat cong trinh
khdc c6 hé s6 dam bdo 16n hon: Phai 14y hé s6 dam bao ctia mdi bang hé s6
dam bao cta cong trinh d6 nhung khong vuot qua cap 1.

5.5.2.3 Hé so an toan cua cong trinh tinh theo cong thiic (5.6) xac dinh theo tiéu

chuan TCXDVN 285:2002

K - R > n, .k,

N, m (5.6)

K - hé s6 an toan cua cong trinh.

Bang 5.2 Bang hé s6 an toan 6n dinh cho cong trinh cap dac biét
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Knainn tinh todn theo
T6 hop tai Khe niit | Tiép xiic be tong - dd
trong va trong khoi nén
trong kh6i nén

Co ban 1,30 1,37
Dac biét 1 (MNGC) 1,17 1,23
Dac biét 2 (PMF) 1,17 1,23
Dac biét 3 (MP3) 1,11 1,17
bac biet 4 (I13) 1,24 1,3

Thi cong + I13 1,18 1,24

Bang 5.3 Bang hé so an toan do bén cho cong trinh cap dac biét

K 4oben tinh todn theo

T6 hop tai
rone kéo nén
Co ban 1,45 1,30
Dac biet 1 (MNGC) 1,17 1,07
Dac biét 2 (PMF) 1,17 1,07
Dbac biét 3 (MP3) 1,01 1,01
bac biet 4 (I113) 1,13 1,13
Thi cong + (I13) 1,07 1,07

Ngoai viéc tieu chudn hod cdc hé s6 6n dinh va do bén, con han ché chiéu sau
ving kéo & cdc mat cat nam ngang cta dap va ¢ mat ti€p xic dap v6i nén da (khi st
dung cac phuong phap dan hoi tuyén tinh) :

Bang 5.4 Bang chiéu sau giéi han vung kéo d,

( Ap dung cho thanh phan luc day du)

Mat cit T6 hop tai trong va tac dong | T6 hop tai trong va tdc dong dac
co ban biét

Khong dia chan C6 dia chan

Mat cat ngang than | d.<[0.500a, hoic 0.133b,] d.<0.167b, d.<0.286b,
dap
Tiép xiic dap véi d.<0.300a, d.<0.083b d.<0.200b

nén
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Trong d6:  a,—la khoang cach tir mat chiu ap dén vi tri thoat nudc.

b,— 12 chiéu rong mat cat tinh toan.

a,— la khoang cach tir mat chiu 4p d€n mang khoan phun.

B — 1a chiéu rong dap & mat cat ti€p xic vdi nén.

Khi ¢6 luan chiing moét cach thoa dang, cho phép thuc hién céac tinh toan phi

tuyén tinh c6 tinh dén d6 md& ctia mit ti€p xdc dap véi nén, nhung khi d6 d6 md
ctia mat ti€p xic khong duoc dén t6i mang phun xi mang. Viéc tinh todn do bén
cuc bo nén da cua dap dugc tién hanh theo trang thai giGi han 2 (khi d6 tat ca cac

hé s6 vuot tai duoc 14y bang 1,0).

Cho phép xdc dinh céc ting suat nén theo 1y thuyét dan hoi, nhung phai thoa
man céc diéu kién sau:

Theo khe niit nén va theo ti€p xic véi dap:

o; <Ry;m d;(tg ¢y Cipp) > 1 (5.7)
Theo khoi d4 nén:
o3 <Ry O (t€ Oy Cupp) > 1 (5.8)

¢ day, o;— la ting suat phép tuyén trong khe niit hoac ti€p xuc.
o, — la tng suat chinh trong khoi d4 nén.
d; va §,, —la hé s6 do bén cuc bo theo khe niit (tiép xiic) va trong khoi dd
tuong Ung.

Néu sur dung cdc phuong phdp dan hoi phi tuyén tinh va trang thdi ving sudt
bién dang cua hé thong “ddp — nén” theo CHull 2.02.02-85, cho phép khi khong
thod man cdc diéu kién do bén thit nhdt thi cdan phdi phdn tich chiéu sdu va vi tri
cua vung do tdi d nén dudi mdt thuong luu va ddnh gid khd ndng tang luu luong
mdt nudc.

5.5.2.4 Hé s0 léch tai (n) khi tinh todn theo cdc nhom trang thai giéi han I va II 14y
theo TCXDVN 285: 2002, CHulIT 33-01-2003 va cic tiéu chuin nganh.

5.5.2.5 Tinh 6n dinh cong trinh
1). Tinh 6n dinh va do bén cong trinh bé tong

On dinh chong truot, chong lat cua cong trinh dugc theo TCXDVN 285:
2002, CHulIT 33-01-2003, CHuIT 2.06.06-85 va CHulT 2.02.02-85%*.
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Cong thic tinh todn téng quét : [K].F <R (5.9
Trong d6 : [K] : hé s an toan cho phép
F : luc tic dong tong quat
R : Kha ning chiu tai téng quat
2).  Tinh 6n dinh méai d6c
- Céc tinh toan 6n dinh sudn doc va mai doc phai ti€n hanh d6i voi cac giai
doan thi cong va van hanh. C4c tinh todn 6n dinh d6i v6i mbi giai doan dugc tién
hanh cho 2 t6 hop tai trong:

+ T6 hop co ban, gom trong luong ban than, 4p luc nudc ngdm va tai trong tir
cong trinh va thiét bi (trong truong hgp cé ching).

+ T6 hop dic biét, khi b sung dong dat thiet ké cho t6 hop tai trong co ban.
Khi tinh véi t6 hop tai trong dic biét, huéng tic dung cuia dong dat duoc quy
dinh bat lgi nhat. Trong cac tinh toan cho giai doan thi cong, mic do dia chan tinh

toan cua cong trinh can phai giam xudng mot cap.

5.6 Tinh toan 6n dinh va do bén theo cac tiéu chuan va cac huéng dan cia
My

Viéc phan tich 6n dinh va do bén clia cdc cong trinh trén tuyén 4p luc duoc
thuc hién theo hai phuong phép :

- Phuong phdp coi két cau 1a vat thé cting: Nhim x4c dinh cdc hé s6 6n dinh
chung ctia két cau ung véi cac t6 hop tai trong khdc nhau.

- Phuong phédp phan tir hitu han : Nham xéac dinh do 16n va su phan bg tng
suat trong than dap va nén.

5.6.1 Tai trong
1). Tinh tai

Gom trong luong cua cong trinh va cédc thiét bi c6 dinh dat trén va trong
cong trinh

2). Ap luc nudc tic dung 1én thuong, ha luu cong trinh
3). Ap luc nguoc

- Toan bo chiéu sau nudc ha luu duge dua vao tinh todn 4p luc nguoc tai
diém chan ctia cong trinh.
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- Ap luc nguoc tir thuong luu va ha luu tac dung lén bé mat giita dap va
nén, 4ap luc nay thay déi theo thoi gian va phu thudc vao diéu kién bién,
tinh tham nudc cta vat lieu. Ap luc ndy gia thiét 1a khong thay déi do tai
trong dong dat.

4). Nhiét do
5). Ap luc dét va dp luc bin cét
6). Luc dong dat

Puoc tinh todn véi dong dat co s& van hanh (OBE) va dong dat cuc dai tin
cay (MCE)

- Dong diat co s& van hanh (OBE) duoc danh gia dua trén phan tich xac
sudt nguy hiém cta dong dat véi mitc chu ky lap lai dong dat T = 145-
475 nam
- Dbong dat cuc dai tin cdy (MCE) duoc danh gia dua trén phan tich xac
dinh do6 nguy hiém cuia dong dat cuc dai c6 thé xdy ra, twong Gng miic
chu ky lap lai ctia dong dat T = 10.000 nam
7). Ap luc gi6
8). Ap sudt khi quyén
9). Ap luc séng
10). Phan luc nén
Tiéu chuén tinh todn dua trén céc tiéu chudn va tai liéu huéng dan sau:

- Dap bé tong trong luc EM 1110-2-2200, (USACE)

- Huéng dan tinh todn cac cong trinh thuy cong, Chuong 3-Dap bé tong
trong luc (FERC).

5.6.2 Céc t6 hop tai trong

1). Truong hop 1-Diéu kién tai trong bat thudong (unusual loading condition-
construction).

(a) Dap xay dung xong hoan toan
(b) Thuong, ha luu dap khong c6 nuée

2). Trudong hop 2-T6 hop tai trong co ban-van hanh binh thudng (usual loading
Combination- Normal Operation Condition)
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(a) Muc nuéc ho6 6 MNDBT

(b) Muc nudc ha luu thap nhat

(¢) Ap luc nguoc

(d) Ap luc bun cat
2a). Trudng hop 2-T6 hop tai trong co ban—van hanh binh thudng, vdi trudng
hop dap c6 madi thuong luu nghiéng (usual loading Combination-Normal
Operation Condition)

(a) Muc nuéc ho6 6 MNDBT

(b) Muc nuéc ha Iuu thap nhat

(c) Ap luc ngugc

(d) Ap luc bun cit bang khong
3). Trudong hop 3-T6 hop tai trong bat thuong (Unusual loading condition )

(a) H6 chita  MNDBT

(b) Muc nudc ha Iuu thap nhat

(¢) Ap luc nguoc véi hiéu qua ctia khoan thodt nuée 0.0%

(e) Ap luc bun cat

4). Trudong hop 4 — T6 hop tai trong dic biét — thi cong xong c¢6 dong dit co s&
van hanh (extreme loading condition- construction with OBE)

(a) bong dat OBE

(b) Gia toc nén khi dong dat theo phuong ngang vé phia thuong luu

(c) Trong h6 khong ¢6 nudc

(d) Khong ¢6 ap luc nuéc & thugng va ha luu dap
5). Trudng hop 5- T6 hop tai trong bat thudng — van hanh binh thudong va cé
dong dat co s& van hanh (unusual loading condition- normal operating with
OBE)

(a) bong dat OBE

(b) Muc nuéc ho 6 MNDBT

(c) Muc nuéc ha luu thap nhat
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(d) Ap luc nguoc & mic trude khi c6 dong dat
(e) Ap luc bun cat

6). Trudong hop 6- T6 hop tai trong dic biét — van hanh binh thudng vdi dong dat
cuc dai tin cay MCE (extreme loading combination)

Truong hop nay la truong hop 2 thém luc dong dat
(a) bong dat MCE
(b) Muc nuéc ho chita  MNDBT
(¢) Muc nuée ha luu nho nhat
(d) Ap luc nguoc & thoi diém trude khi c6 dong dat
(e) Ap luc bun cat

7) Truong hop 7- di€u kién tai trong dac biét —1i 16n nhat kha nang (extrem
loading condition — PMF).

(a) H6 6 muc nudc khi c6 i PMF

(b) Tat ca cac clra van déu md, muc nudc ha luu tuong tng khi xa i PMF
(c) Ap luc nguoc

(d) Ap luc nuée ha luu

(e) Ap luc bun cat

8) Trudng hgp 8 - diéu kién tai trong sau dong dat(Post-seismic condition normal
loading)

(a) Muc nuéc ho6 6 MNDBT
(b) Muc nudc ha Iuu thap nhat
(c) Ap luc nguoc
(d) Ap luc bun cit

5.6.3 Cac tri s0 tinh toan

1). Trong luong ban than cong trinh va cac chi tiéu tinh todn cta vat liéu 1y
theo chi tiéu kién nghi cho ting loai vat liéu.

2). Ap luc thuy tinh lén cong trinh tinh theo dung trong nuéc, y,=1T/m?
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3). Ap luc ngugc

Ap luc nguoc trong tit ca cdc trudng hop tinh todn, tinh toan theo tiéu chudn
USACE trong d6 khong ké tac dung giam cot 4p cia mang chong tham.

4). Luc dong dat

bong dat tinh v6i dong dat OBE, dong dat MCE. Véi dong dat MCE khong
yéu cdu tinh todn 6n dinh truot

- Gia t6c dong dat duoc 14y theo ca phuong ngang va phuong thang ding khi
tinh todn v6i phd phan ting gia téc thang ding duoc 1ay biang 2/3 gia toc
ngang.

- Tai trong dong dat duoc xem nhu luc quan tinh tic dong lén dap. Cac tai
trong dugc chia lam 2 loai: Luc quan tinh do gia toc ngang, ding cua dap,
luc thuy dong do quan tinh ctia nudc va ap luc bun cat tang thém tac dong
lén dap.

- Khi phan tich 6n dinh téng thé cta dap, luc tic dong ctia dong dat dugc tinh
theo phuong phéap phé don gian ctia Fenves va Chopra.

- Khi phan tich tng suit- bién dang dap, tai trong dong dat duoc tinh toan theo
ham gia t6¢ nén bién d6i theo thoi gian(acceleration —time history method)

5.6.4 Phan tich 6n dinh
1). Tiéu chuén 6n dinh

Heé s6 an toan cho phép vé truot va ting suét cho phép ctia dap bé tong trong
luc ghi trong bang 5.5.

Bang 5.5
,. DPiém dat hop| Hé s6 an toan | s Ung suﬁ:t trong bé
TH tai trong luc & dy 6i thicu Ung suat nén tong
nén kéo

Binh thuong 1/3 gitta 3,0 < cho phép 0,3.1, 0
Khong binh thudng | 1/2 gitta 1,7 < cho phép 0,5.1, 0,6.1°,
Pic biét Trong day 1,3 <1,33.cho phép | 0,9.f, 0,9.1°,
Sau dong dat 1,3

(Ung sudt nén va bé tong duoc xdc dinh theo diéu 3.4)

Ghi chu:
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- f’c va f*, 1a do bén khi nén va kéo tuong tng clia bé tong véi cac diéu kién
tai trong tinh.

- Truong hop sau dong dat :

+ Trén toan bo chiéu dai vét nit T, luc dinh C=0

+ Chiéu dai phan con lai ton tai luc dinh va ma sat du
2). Tinh toan 6n dinh
Hé s6 an toan chong truot dugc xac dinh theo cong thiic

T
Fs=— (5.10)
T

Trong do:

Fs = Hé s6 an toan chong truot

Tp = Téng cac luc khdng truot theo phuong phép tuyén mat trugt
1 = Toéng céc luc gay trugt theo phuong ti€p tuyén mat trugt

3). Tinh todn dp luc nén

Ap luc nén p dugc xé4c dinh theo cong thitc

» Truong hop tong quéat

p=2V/F+2V.e y/lJ £2V.e.x/], (5.11)

= Vi bai to4n phang

p=2V/B*6M,/B (5.12)
Trong dé:

>.V=Téng céc luc thang ding tic 1én nén

F = Dién tich ddy moéng

€,.€,-J.J, = D0 léch tam va m6 men quén tinh chinh trung tim ctia méng
x,y = Khoang cach tir diém dat luc dén trong tam moéng

B = Chiéu rong méng

M, = M6 men 14y doi véi trong tam mong.
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5.6.5

Phan tich ung suat tinh va dong

Phan tich tng suét-bién dang ctia dap va nén nham xéc dinh cuong do va su
phan bo tng suat trong két cau theo cic diéu kién tai trong dé xac dinh kha
ning dam bao yéu cau vé do bén clia két cau.

Phan tich tng suat ctia dap va nén duoc thuc hién biang phuong phéap phan ti
hitu han véi bai todn 2 chiéu hoic 3 chiéu tuy thudc vao timg bo phan duogc
xem xét.

Khi phan tich tng suit dap vdi truong hop tai trong dong, moé dun dan hoi
dong cua vat liéu bang 1,5 1an mo6 dun dan hoéi tinh (Edong=1,5 Eftinh),
cuong do cua bé tong tang 30% va 50% so véi cuong do chiu nén va cuong
do chiu kéo tinh tuong Gng cua bé tong. Vi truong hop dong dat MCE, tng
suat chiu kéo ctia bé tong bang 1,5 x f°..

Trén co s& phan tich tng suét dap, khi gia tri tng suat kéo vuogt qua cuong do
chiu kéo cuia bé tong thi s€ xuat hién ving nit trong bé tong.

Cac tiéu chuan va huéng dan thiét ké cia nuée ngoai ap dung cho thuy
dién Son La (liét ké danh muc trong phu luc kém theo).
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PHU LUC

DANH MUC CAC TIEU CHUAN VA HUGNG DAN THIET KE
CUA NUGC NGOAI AP DUNG CHO THIET KE

CONG TRINH CHINH THUY DPIEN SON LA
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L.

Cac tiéu chuan thiét ké va huéng dan tinh toan cua Lién Xo cii

Thir ty S6 hiéu Tén Tiéu chuan, huéng dan
1 CHul1 2.01.14.83 | OnpeneneHune pacuyeTHbIX THAPOIOTHYECKUX XAPAKTEPUCTUK
Xéc dinh céc ddc trung thuy van tinh toan
2 CHulT 33-01-2003 | I'unporexHuueckue coopyxeHus. OCHOBHBIE MOJ0KEHHS

MIPOCKTUPOBAHUA

Cong trinh thuy cong. Cac quy dinh chii yéu vé thiét ké

CHulT 2.06.06-85

IImoTHHEI OETOHHBIE U KEJIE300€ TOHHBIE

Dap bé tong va bé tong cdt thép

CHulT 2.02.02-85*

OcHOBaHUA TUIPOTEXHUYECKUX COOPYKEHUM

Nén céc cong trinh thuy cong

CHulT 2.06.08-87

beronnble U Kene300€TOHHBbIE KOHCTPYKLUUU THIPOTEXHHUUYECKUX
COOPYKEHHI

Cac két cdu bé tong va bé tong cbt thép cong trinh thuy cong

CHullI 2.06.05-84

[I1oTHHBI U3 TPYHTOBBIX MaTEPHUAIIBI

bap vat liéu dia phuong

CHul13.07.01-85

I'mapoTexHryeckue COOpyKEHHs pEUHbIE

Céc cong trinh thuy cong trén song

CHulT I1-7-81*

CTpouTenbCcTBO B CEHCMUYECKHUX pailoHaxX

Xay dung trong ving dia chan

CHulT 2.06.04-82*

Harpy3sku wu Bo3ngeicTtBus Ha THIPOTEXHUYECKHE COOPYKEHUS
(BOJTHOBBIE, JIEZIOBBIE M OT CYJIOB )

Téi trong va tac dong 1é€n cong trinh thuy cong

10

BCH 02-73

VYkazaHus MO MPOEKTUPOBAHIO MPOTUBO(MMIBTPALMOHHBIX YCTPOHCTB
MOJI3€MHOTO KOHTYpa OETOHHBIX IUIOTUH C TPEIMHAMH

Hudng dan vé thiét ké cac két cau chong tham duong vién ngam cua
dap bé tong c6 cac khe nut kién tao

11

I1.21 - 85

Pexomenanuu 1O  pacueTy NPOTUBOPHIBTPUOHHBIX
(GbUIBTPAIMOHHON MPOYHOCTH OCHOBAHU IPYTOBBIX IJIOTUH

3aBCC n

Huéng dan tinh toan mang chéng tham va do bén tham cia nén dap

12

I1.843 — 86

PexoMeHnnanuu 1o pacyery yCTOMUYHMBOCTH CKaJIbHBIX OTKOCOB

Huéng dan tinh toan 6n dinh mai doc da
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Thir tu

S6 hiéu

Tén Tiéu chuan, huéng dan

13

I1.38 - 75

PexoMenganuu 1o  ydeTy KaBUTALMU TpU
BOJIOCOPOCHBIX THPOTEXHUUYECKUX COOPYKEHHUM

IMPOCKTUPOBAHNN

Hudng dan tinh toan xam thyc khi thiét ké cong trinh xa nudc

14

I1.634 - 75

MCTOI[I/I‘ICCKI/IC PEKOMEHAAIUU II0 HNPOCKTHPOBAHUIO OINTUMAJIBHBIX
CKaJIbHBIX BPC30K JISA COIPSKCHUA OCTOHHBIX IUIOTHH CO CKaJIbHBIM
OCHOBAaHHCM

Huéng dan phuong phap thiét ké toi uu tiép giap dap bé tong va nén da

15

I1.01 -73

PyKoBOACTBO IO MOJIEBBIM HUCCIIEIOBAHUSAM CONPOTUBIEHUS CKAJIbHBIX
OCHOBAaHMUH THIPOCOOPYKEHUMN CABUTY

Hudng dan nghién ctru thuc dia sttc khang cat d4 cing cia nén cong
trinh thuy cong

16

I1.877 -89

PekoMeHpanmu 1O METOAMKE OMNpeAeNeHUus MOIyss nedopManuu
CKaJIHBIX TPYHTOB B MaBBHBE C TIOMOIIIBIO IITAMIIOB

Hudng dan phuong phap xac dinh mé dun bién dang khoi dat d bang
ban nén

17

I1.761 - 82.M.,
I'mpponpoekt
1982r.

Metoaudeckiue — PeKOMEHJAIMM 10  ONpeIeleHHI0  (DU3HKO-

MEXaHWYECKHUX CBOWCTB CKAIBHBIX U MOJYCKAIbHBIX MTOPOJ
Céc kién nghi phuong phéap vé x4c dinh tinh chat co ly dé cliing va ntra
cung, Vién Thiét ké Thuy cong, 1982.

18

I'OCT 21153.1-75*

IToponsr ropubie. Metoa onpeneneHuss Ko3p@uiueHTa KpenocT o
[IporoassikonoBy. M. 1975r.

Phuong phap xéac dinh hé sb kién ¢b theo Protodiakonov, 1975.

19

I'OCT 12248-96

I'pyHTel. MeToapl 11a0OpaTOPHOTO OMPEICICHHUS XapaKTEPUCTUK
MIPOYHOCTHU U Aepopmupyemoctu. M. 1996r.”

Dt da. Phuong phap phan tich trong phong thi nghiém cac dac trung
dd bén va bién dang. M., 1996.

20

I'OCT 20522-96

I'pyntel.  MeToabl  CTaTUCTUYECKOU

ucneiTannii. M. 1996r.

00paboTKH  pe3yJbTaToB

Pat da. Phuong phap chinh 1y thng ké cac két qua thi nghiém. M.,
1996.

I1.

Cac tiéu chuan va huéng din ciia My va quoc té

Thur tu

So hiéu

Tén Tiéu chuan, huéng din

US ARMY CORPS OF ENGINEERS (USACE)
Hi¢p hoi cac ky su quan doi My

1 EM-1110-2-2200 | Gravity Dam Design
Thiét ké dap trong luc
Thr tu S6 hiéu Tén Tiéu chuan, hudng dan




www.vncold.vn

Hoi Pap lon Viét Nam

2 EM-1110-2-2006

Engineering and Design Roller Compacted Concrete

K¥ thuat thiét ké bé tong dam lan

FEDERAL ENERGY REGULATORY COMMISSION (FERC)
Uy ban diéu hanh niang lugng lién bang (M¥)

3

Engineering Guidelines for Evaluation of Hydropower Projects

Céc huéng din k§ thuat dé danh gia cong trinh thuy dién

- Chuong 3 : Gravity Dams

Dap trong luc

AMERICAN CONCRETE INSTITUTE (ACI)
Vién Nghién ctru bé tong My

4 ACI 207.1R Mass concrete
Bé tong khdi
5 ACI 207.5R-99 Roller compacted mass concrete
Bé tong dam lin
6 ACI 318-02 Requirements for structural concrete and commentary
318R-02 Céc yéu cau dbi véi bé tong két cau

US ARMY CORPS OF ENGINEERS (USACE)
Hi¢p hoi cac ky su quan doi My

7

CRD-C 124-73

Method Of Test For Specific Heat Of Aggregates, Concrete, And
Other Materials

Phuong phap thi nghiém nhiét dung riéng cho cét liéu dam, bé tong
va cac loai vat liéu khac

CRD - C37-73

Method Of Test For Thermal Diffusivity Of Mass Concrete
Phuong phap thi nghiém khuyéch tan nhiét ctia bé tong khoi

CRD-C 125-63

Method Of Test For Coefficient Of Linear Thermal Expansion Of
Coarse Aggregate (Strain-Gage Method)

Phuong phép thi nghiém hé sb gidn né tuyén tinh cua cdt liéu tho

10

CRD-C 164-92

Standard Test Method for Direct Tensile Strength of Cylindrical
Concrete or Mortar Specimens

Phuong phép thi nghiém tiéu chuan : thi nghiém kéo truc tiép cho
bé tong hinh try hodc cuc mau vira

11

CRD-C 166-92

Standard Test Method For Static Modulus Of Elasicity Of Concrete
in Tension

Phuong phép thi nghiém tiéu chuin : mé dun dan héi tinh cua bé
tong khi kéo cang
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Thir ty S6 hiéu Tén Tiéu chudn, huéng din
12 CRD-C 38-73 Method of Test for Temperature Rise in Concrete

Phuong phap thi nghiém : ting nhiét do & bé tong

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

Hiép hoi My vé thi nghiém va vat liéu

13

ASTM C 31/
C 31M-98

Standard Practice For Making And Curing Concrete Test Specimens
In The Field

Phuong phap lay va bao dudng cac mau thi nghiém bé tong ¢ hién
truong

14

ASTM C 33-99a

Standard Specification For Concrete Aggregates
Dic trung k¥ thuat cdt liéu bé tong

15

ASTM C 39/
C 39M-99

Standard Test Method For Compressive Strength Of Cylindrical
Concrete Specimens

Thi nghiém cudng d6 khang nén cac mau bé tong hinh tru

16

ASTM C40-99

Standard Test Method For Orgnic Impurities in Fine Aggregate For
Concrete

Tap chét hitu co trong c6t liéu min dung cho bé tong

17

ASTM C 42/
C 42M-99

Standard Test Method for Obtaining and Testing Drilled Cores and
Sawed Beams of Concrete

Phuong phép thi nghiém tiéu chuan dé 1dy mau va thi nghiém céc
thoi non khoan va thoi ctia bé tong

18

ASTM C 70-94

Standard Test Method For Surface Moisture In Fine Aggregate

Thi nghiém d6 am bé mat cot liéu min

19

ASTM C 88-99a

Standard Test Method For Soundness Of Aggregate By Use Of
Sodium Sulfate Or Magnesium Sulfate

Thi nghiém do ctng cdt liéu bang sir dung sunphét natri va sunphat
magié.

20

ASTM C 127-88

Standard Test Method For Specific Gravity and Absorption of
Coarse Aggregate

Thi nghiém ti trong va do tham hit caa cdt licu thd

21

ASTM C 128-97

Standard Test Method for Spesific Gravity and Absorption of Fine
Aggregate

Thi nghiém ti trong va do thAm hut cta cbt liéu min.

22

ASTM C 131-96

Standard Test Method For Resistance To Degradation Of Small
Size Coarse Aggregate By Abrasion And Impact In The Los
Angeles Machine
Thi nghiém stc khang mon cua cdt liéu thd kich thuéc nho bang
may Los Angeles

Thur tu

SO hi¢u

Tén Ti€u chuan, huéng dan

23

ASTM C 227-97a

Standard Test Method for Potential Alkali Reactivity of Cement-
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Aggregate Combinations (Mortar-Bar Method)
Phuong phap thi nghiém tiéu chuan v6i phan tng alkali tiém tang
cua cot li€u xi mang (phuong phap Mortar — Bar)
24 ASTM C 289-94 | Standard Test Method for Potential Alkali - Silica Reactivity of

Aggregates (Chemical Method)

Phuong phap thi nghiém tiéu chuan véi phan tng alkali-silic tiém
tang cua cot liu (phuong phap hod hoc)

25

ASTM C 311-98b

Standard Test Method For Sampling And Testing Fly Ash Or
Natural Pozzolans For Use As A Mineral Admixture In Portland-
Cement Concrete

Céc phuong phép thi nghiém tiéu chuan ddi véi viéc 1dy mau va thi
nghiém tro bay hodc Pozzolan thién nhién d¢ sit dung nhu phu gia
khoang trong bé tong xi mang pooc lang.

26

ASTM C 496-96

Standard Test Method for Splitting Tensile Strength of Cylindrical
Concrete Specimens

Phuong phap thi nghiém tiéu chuan cuong do kéo cat tach cia mau
bé tong hinh try

27

ASTM C 618-99

Standard Specification For Coal Fly Ash And Raw Or Calcined
Natural Pozzolan For Use As A Mineral Admixture In Concrete

Dic trung k¥ thuat tiéu chuin cta tro bay than va Pozzolan thién
nhién tinh ché hodc da nung dé st dung nhu phu gia khoang trong
bé tong

28

ASTM C 1170-91

Standard Test Methods for Determining Consistency and Density of
Roller — Compacted Concrety Using a Vibrating Table

Phuong phap thi nghiém tiéu chuin dé xac dinh tinh dic chic va
dung trong cua bé tong dam lan st dung ban rung

29

ASTM C 295-98

Standard Guide For Petrographic Examination Of Aggregates For
Concrete

Tiéu chuin huéng dan thi nghiém thach hoc cta cdt 1iéu cho bé tong

30

ASTM C 29/
C 29M-97

Standard Test Methods for Bulk Density (“Unit Weight”) And
Voids in Aggregate

Phuong phap thi nghiém tiéu chuén : dung trong khdi (don vi trong
lyc) va dg rong trong cot licu

31

ASTM C87-83

Standard Test Methods For Effect Of Organic Impurities In Fine
Aggregate On Strength Of Mortar

Phuong phap thi nghiém tiéu chuan : anh hudng cta tap chat hitu co
trong mat da dén cuong do vira
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Thr tu S6 hiéu Tén Tiéu chuén, hudng dan
32 ASTM C 136-96a | Standard Test Methods for Sieve Analysis of Fine and Coarse

Aggregates
Thi nghiém sang : phan tich sang cbt liéu hat min va thd

33 ASTM C 142-97 | Standard Test Methods for Clay Lumps And Friable Particles in
Aggregates
Phuong phép thi nghiém tiéu chuan : sét cuc va hat bo roi trong cdt
lidu

34 ASTM C 123-98 | Standard Test Methods for Lightweight Particies in Aggregate
Phuong phép thi nghiém tiéu chuén : cac hat bui trong cdt lidu

35 ASTM D 4791-99 | Standard Test Method for Flat Particles, Elongated Particles Or Flat
And Elongated Particles In Coarse Aggregate
Phuong phap thi nghiém tiéu chuan: cac hat hinh kim, det hodc cac
hat det hinh kim trong cdt li¢u tho

36 ASTM D 3398-97 | Standard Test Methods For Index Of Aggregate Particle Shape And
Texture
Phuong phap thi nghiém tiéu chuan : Hé sd vé hinh dang hat c6t
liéu va cau tric

37 ASTM C 535-96 | Standard Test Methods For Resistance To Degradation Of Large-
Size Coarse Aggregate By Abrasion And Impact In The Los
Angeles Machine
Phuong phap thi nghiém tiéu chuan : sy khang tan ra cua cot lidu
thd hat to bang thi nghiém mai mon va bang phuong phap Los
Angeles

38 ASTM C 403/ Standard Test Methods for Time of setting of Concrete Mixtures by

C 403M-99 Penetration Resistance

Thoi gian ninh két cua hdn hop trén bé téng qua phuong phap xam
nhép

39 ASTM C 469-94 | Standard Test Methods for Static Modulus of Elasticity and
Poisson’s Ratio of Concrete in Compression
Phuong phap thi nghiém tiéu chuan : mé dun tinh dan hoi va hé sb
Poat xong cua bé tong khi nén

40 ASTM D 2938-95 | Standard Test Methods for Unconfined Compressive Strength of
Intact Rock Core Specimens
Phuong phap thi nghiém tiéu chuan : cuong do nén 1 truc & miu
ndn cua d4 nguyén khoi

41 ASTM D 5731-95 | Standard Test Methods for Determination of the Point Load Stength

Index of Rock
Phuong phap thi nghiém tiéu chuin : xc dinh hé sb cuong do tai
trong diém cua da
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Thr tu S6 hiéu Tén Tiéu chuén, hudng dan
42 ASTM D 3967-95a | Standard Test Methods for Spitting Tensile of Intact Rock Core

Specimens
Thi nghiém tiéu chuin : Xac dinh strc chdng kéo ciia miu ndn da
theo phuong phap nén tach.

43

ASTM D 4554-90

Standard Test Methods For In Situ Determination of Direct Shear
Strength of Rock Discontinuities

Phuong phép thi nghiém tiéu chuén : x4c dinh tai chd cuong do cit
truc tiép cua cac gian doan da

44

ASTM (C43-99

Standard Terminology of Structural Clay Products

Thuat nglr chuan ctia cac san pham cé cau tric sét

45

ASTM D 4394-84

Standard Test Methods for Determining the in Situ Modulus of
Deformation of Rock Mass Using the Rigid Plate Loading Method
Phuong phap thi nghiém tiéu chuan : xac dinh mé dun bién dang
cua khoi da bang phuong phéap bé ctiing (thi nghiém co dia)

46

ASTM D 4395-84

Standard Test Methods for Determining the In Situ Modulus of
Deformation of Rock Mass Using the Flexible Plate Loading
Method

Phuong phap thi nghiém tiéu chuan : xac dinh m6 dun bién dang
cua khoi da bang phuong phép gia tai b¢ chiu uon

47

ASTM D 4555-90

(Reapproved 1995) Standard Test Method for Determining
Deformability and Strength of Weak Rock by an In Situ Uniaxial
Compressive Test.

(dugc thong qua lai nam 1995). Phuong phap thi nghiém tiéu chuén
cho xac dinh bién dang va cudng do cta da yéu qua thi nghiém nén
mot truc co dia.

ICOLD Commitee on Seismic Aspects of Dam Design

Hoi ddng dap 16n qudc té - Uy ban vé linh vuc dong dét cho thiét ké dap

48

QUESTIONS3

BUILETIN 72

Seismic Aspects of Dam

Pong dit cua dap

Selecting Seismic parameters for large dams

Lua chon cac thong sb dong dat dé thiét ké dap 16n

WORLD METEOROLOGICAL ORGANNIZATION (WMO)
T6 chirc khi twong thé gidi

49 WMO.N-332 Manual for extimation of probable maximum precipitation
(Geneva-Switzerland 1986) | Huéng dan danh gia xac dinh mua 16n nhit kha nang

50 WMO.N-168 Guide to Hydrological practices
(Geneva-Switzerland 1983) | Huéng dan quy trinh tinh toan thuy vin
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