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TODAY & TOMORROW

, ] (S6 51 thang 8/2017)
An pham chung ciia Lién doan thép Nhat Ban
va Hiép hoi xay dwng thép Nhat Ban

Bin tiéng Vigt

Ban tiéng Anh cua Xay dung thep Hom nay va
Ngay mai dugc xuat ban ba lan mot nam va duoc
phat hanh trén toan thé gisi tsi cac doanh nghigp
va cac cong ty c6 quan tam trong tat ca cac nganh
cong nghiép va cac t6 chirc quan Iy Muc dinh
chinh cta an pham la gi6i thi¢u cac tiéu chuan va
chi tiét K§ thuat lién quan dén xay dung thep, cac
thi du ve du an xay dung tién tién, cac .cong ngh¢
va vat liéu xay dung tién tién va cac van dé tuong
tu trong xay dung nha va xay dung cong trinh.

Nham glup doc gia Viét Nam dé hiéu hon cac
bai bao nay maot ban tiéng Viét da dugc lam va di
kém véi ban tleng Anh. Cac hinh anh, hinh minh
hoa va bang biéu bang tiéng Anh dugc dinh kém &
trang Cuoi cua tirng bai bao trong ban tleng Viét
nay. Ngoai ra, khi can khang dinh thém vé mat ky
thuat cua van ban hoac cac chi tlet k¥ thuat khac,
xin hay tham khao thém & ban tiéng Anh.
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Cic bai ddc bigt

Nhiing sang kién dé ting cuwdng sirc
khang chan va céc cong nghé ngan chan
hw hai cho céc két cAu nén mong

(Trang 1-3)

Cac bién phap tang cwong sirc khang
chén cho cac khu cong nghiép & céc
vung trwdc vinh

Téc gia: Masanori Hamada )
Chu tich Trung tdm Giam nhe tham hoa chau A

Trong céc tran dong dét da xay ra, cac khu cong
nghiép bi hu hai lién tiép do dich chuyén dong dat
khuéch dai do nén dét cai tao yéu, su héa long cua dat
cét, tran dau tir bon chira do dich chuyén dong dat chu
ky dai va do séng than Ion. Cac khu cong nghiép bi hu
hai nghiém trong do dong dat va séng than trong tuong
lai s& gay ra cac tac dong nghiém trong tgi su an toan
va an ninh caa xa hoi va caa nén kinh té thé gisi. Vi
vay, viéc tang cuong sic khang chan va sac khang
s6ng than cho cac khu céng nghiép 1a van dé khan cap
nhét & cac québc gia thuong chiu dong dat va song than
nhu Nhat Ban.

Chinh pha Nhat Ban dé xuat mot du an qubc gia dé
tang cuong cho cac coéng trinh cdng nghiép xung quanh
cac vinh Tokyo, Ise va Osaka tir nam 2014 tiéu ton 15
ty yén mdi nam dé hd tro tai chinh cho cong nghiép loc
dau. Bai bao nay xem xét cac hu hai cua cac co so
cong nghiép do céc tran dong dat da xay ra, va gioi
thiéu tom tat dy an ting cuong qudc gia.

Hu hai ciaa cac co sé cdng nghiép trong cac tran
dong dat va séng than trude day

Hu hai cia cac co so cong nghiép gay ra boi cac tran
dong dat va séng than trudc day duoc tom tit nhur sau:
e \V§ cac bon chira diu do lue quan tinh déng gay ra
béi dich chuyén dong dat

Anh 1 12 vu nd va cac dam chay cia 17 bdn hinh cau
chira khi héa long trong mot nha méy loc dau ¢ vinh
Tokyo trong tran dong dat phia Dong Nhat Ban 2011.
Nguyén nhan hu hai dugc xac dinh la lyc quéan tinh
dong dat cuc manh duoc khuéch dai do nén dat cai tao
yéu.
e Tran dau va chay dau tran ra tir bon chira

O anh 2, trong tran dong dat Tokachi-Oki 2003, mot
bon chtra dau mo va mot bdn chira dau tho da bi chay
va bj thiéu rui do dao dong trong tranh cua cua dau

trong bé gay ra boi dich chuyén dong dit chu ky dai.
e LUN va nghiéng céc bén chira dau do hoa léng nén
dit ¢ mong

Anh 3 cho thay bon chira dau thanh pham bi nghiéng
do kha ning chiu tai caa nén mong giam stt do hoa
long nén d4t trong tran dong dat Kobe 1995.
e V§ dwong 6ng dau, khi ga va cac dwong 6ng ngam
do chuyén vi nén lén gay ra béi hoa long nén

Hinh 1(a) 1a mot anh chup toan canh mét khu vuc
bon chira dau & Kobe hai ngay sau khi dong dat xay ra.
Cét s6i ngap tran trong khu vuc, cho thiy da bi hoa
long toan bo nén (cac ving mau vang trén hinh). Mot
lugng I16n khi ga ro ra tir cac duong ong vG. Hinh 1(b)
thé hién cac chuyen vi ngang va chuyén vi thang dang
trén bé mat nén caa khu vuc bdn chira, cho thiy dap
ngin nudc bién da dich chuyén téi da 3,6m ra phia bién
va toan bo khu vuc bon chira 400x400m dich chuyén
2-3m ra phia bién.
e Céc bon chira bj nhic 1én va cuén troi

Séng than tran ngap da nhic 1&n va cubn trdi cac bon
chira dau ra bién, dt chay mot ving mat bién rong I6n
trong tran dong dat phia Pong Nhat Ban 2011, thé hién
trén Anh 4.

Anh 1 Né va chay 17 bdn hinh cau chira khi héa long
(tran dong dit phia Dong Nhat Ban 2011)

Anh 2 Chay céc bdn chira diu thd va dau mé do dich
chuyén dong dat chu ky dai (tran dong dat Tokachi-oki
2003)

Anh 3 Lan va nghiéng bon chira dau thanh pham do
hoéa long nén dét (tran dong dat Kobe 1995)

Hinh 1 Héa long nén dét va dich chuyén nén cua dao
nhan tao lan vinh Osaka (trdn dong dat Kobe 1995)

Panh gia hw hai cho cac khu céng nghiép ¢ vinh
Tokyo

Xung quanh vinh Tokyo ¢6 nhiéu hon dao nhan tao
I4n bién. Hau hét cac hon ddo nay va cac tuong keé
thuong khong du sic khang chong hoa long nén dat vi
déu duoc xay dung trude tran dong dat Niigata 1964
khi lan dau tién hién tugng hoa long nén dat va kha
ning giy hu hai trén quan diém ky thuat dugc nhin
nhan. Hinh 2 cho thiy mét vi du danh gia su hoa long
nén dat, dap ngan bién va dich chuyén nén theo
phuong nam ngang caa mot hon dao nhan tao trong
vinh Tokyo do tran dong dat phia Bac vinh Tokyo duoc
du bao 12 mot trong nhitng tran dong dat sip xay ra.
Chiéu day cua lép dat nén hoa long duge woc tinh 1a
10m va dich chuyén téi da cua tuong ké 12 7m. Trén
céc ving dat I1an bién quanh vinh Tokyo, ¢6 hon 5
nghin bon chira dugc xay dung dé chira dau, san pham



dau, kh| ga ap luc cao va céc vat liéu doc. Nhiéu bon
chtra ndm trén cac vung dat c6 kha nang bi hoa long
cao va chju dich chuyén nim ngang, thang dung.

Ngoadi ra, ¢ hon 600 bon chira mai noi dé chira dau
thd va dau nang xung quanh vinh Tokyo. Khi tran dong
dat viing 16m Nankai xay ra doc b bién Théi Binh
Duong & phia tdy Nhat Ban, du doan rét nhiéu dau s&
chay tran ra tir cac bdn chira do dich chuyén dong dat
chu ky dai.

Hinh 3 trinh bay mot vi du md phong sé 22000kl dau
chay tran trén bé mat bién do v& cac bon chaa dau khi
dat nén hoa long va tran dau gay ra boi dich chuyén
dong dat chu ky dai. DAu tran tir bd phia dong cia vinh
Tokyo s& lan t6i bo phia tay trong ba ngay khi van téc
gi6 1a 5m/s vao mua hé. Trong diéu kién nay, chiic
ning hang hai ciia cac dong bién chinh trén vinh sé& bj
té liét va hoat dong kinh té ciia khu vuc thii d6 Tokyo
s€ bi anh huong nghiém trong do ngung tré giao thong
duong bién.

Hinh 2 Panh gia sy hda long dat nén va hau qua dich
chuyén nén (tran dong dét phia Bic vinh Tokyo)
Hinh 3 Tran dau thd trén vinh Tokyo (mua hé, toc do
gi6 5m/s theo phudng ddong — nam)

Céc bién phap ting cwong sirc khang chan cho céac
co' sé cong nghiép

Can tang cudng cac tudng chin bién dé ngin chin hu
hai cho cac co s¢ cOng nghiép gan tudng chin bién.
Nhu trén Hinh 4, ba bién phap duoc ap dung dé bao vé
cac tuong chan cii. Bién phap thir nhat 1a xay dung céac
tuong coc Van thép mai phia sau cac tuong chin cil.
Bién phap thir hai la cai tao nén dat chong hoa long.
Bién phap tha ba stir dung cac coc thép dong thanh hai
hang vai khoang cach hop Iy nam phia sau tuong chan
bién. Nhom coc duoc du kién s& chéng duoc dong hoa
long dat nén. Hiéu qua cua tirng bién phap da dugc
kiém chung bang thuc nghiém dudi cac diéu kién li
tam.

Hinh 5 trinh bay mot vi du vé bién phap chéng hoa
long nén dat va séng than cho cac bon chira dau. Céc
coc van thép xung quanh bon chira ngin can dat hoa
long bi rira troi bén dudi cac bon chira, nho d6 gitip
chéng lai hién trong ltn va nghiéng bdn chira. Cac éng
thép phia trén nén chéng céc vat trdi ndi va x0 vao bon
chira khi ¢6 s6ng than.

Hinh 4 Tang cuong cac twdng chan blen chéng hoa
léng nén dét va hau qua chuyén vi nén

Hinh 5 Cac bién phap ting cuong bon chara dau chdng
héa long nén dét va séng than

Khuyén nghi vé sirc khang déng dat va sirc khang
s6ng than cho cac khu cong nghiép

Niam 2013, Bo Kinh té, Thuong mai va Céng nghiép
(METI) cua chinh phi Nhat Ban da dé xuat chinh sach
tang cuong sirc khang chan va song than cho cac khu
cdng nghiép. Hai muoi bon nha méy ché xuat dau duoc
lya chon tir cac khu vuc co kha nang cao bi dong dét
manh va s6ng than trong tuong lai gan (Tham khao
Hinh 6).

Téc gia dé xuat cac khuyén nghi sau cho céc t chuc
¢6 lién quan bao gom ca Chinh pha Nhat Ban dé thic
day hon nita viéc ting cuong sic khang chan va sirc
khang dong dat cho cac khu cong nghiép.

Khuyén nghi thir nhat 1a ngoai viéce tang cuong ting
nha may cong nghiép, viéc tang cuong stc khang chan
va stre khang dong dét cho cac khu vuc rong 16n vi du
nhu toan b khu vue cac dao nhan tao bao gdm dién
tich bién can dugc thuc diy manh mé vi tham hoa &
mot nha may cé thé lan ra cac nha may xung quanh va
anh huong dén cac khu vuc rong I6n hon. Bé thanh
cong, cong tac 1anh dao cua cac chinh quyén trung
wong va dia phuong 14 rat can thiét dé chi dao nhom
cac cong ty cong nghiép. Dé nang cao kha ning phuc
hoi sau tham hoa cho cac khu vuc rong hon, can dau tu
cdng cho céc tai san riéng cuaa cac khu cdng nghiép,
dic biét 1a cac khu cong nghiép nho, von khong co6 dir
nén tang kinh té.

Viéc chia sé théng tin vé rui ro giita cac chinh quyén,
céc cong dong cdng nghiép va dia phuong 1a can thiét
dé thiic day viéc tang cudng tong thé sirc khang chan
va suc khang dong dét cho cac khu vuc cong nghiép
rong 16n hon bao gdbm ca c4c cong dong dia phuong
1an can. Bdng thoi cling can danh gia tac dong cua viéc
mat chirc nang cac khu cong nghiép dén nén kinh té dat
nudée va nén kinh té thé gioi dé thiét 1ap cac chinh sach
va chién lugc qudc gia hiéu qua.

Hinh 6 Khao sat va thuc hanh tang cuong suc khang
chén va sire khang dong dat cho céc té hop cong
nghiép — Chinh sach ciia Bo Kinh té, Thuong mai va
Cobng nghiép (2013)



Masanori Hamada: After graduating from the
Faculty of Science and Engineering, Waseda
University, he entered Taisei Corporation in 1968.
Then he served as professor of Tokai University
and Waseda University, and filled the post of
professor emeritus at Waseda University in 2014.
He assumed his current position as Chairman of
Asian Disaster Reduction Center in 2014.

Photo: Tokyo Fire Department  Fig. 1 Soil Liquefaction and Ground Displacement of a Man-made Island
Reclaimed form the Osaka Bay (1995 Kobe Earthquake)

Photo 1 Explosion and fire of 17 spherical LPG
tanks (2011 East Japan earthquake)
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Photo 2 Fire of crude and naphtha tanks by long-
period seismic motion (2003 Tokachi-oki
earthquake)

Photo 4 Floatinout of oil tanks into the sea by the
tsunami (2011 East Japan earthquake)

Fig. 2 Assessment of Soil Liquefaction and Its Induced Ground Displacement
(Northern Tokyo Bay Earthquake)
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Fig. 3 Diffusion of Crude Qil in Tokyo Fig. 4 Reinforcement of Seawalls against Soil Liquefaction and Its-Induced
Bay (summer season, the wind Ground Displacement

speed of 5.0 m/s in southern- Continuous wall Soil improvement Pile group
west direction)

Diffusion area on the third day._
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Fig. 6 Survey and Practice of Earthquake and Tsunami Resistance Enhancement of Industrial Complexes —Policy by

Ministry of Economy, Trade and Industry (2013~)
Northern Tokyo Bay earthquake, earthquake resources along the Nankai Trench, and location of petroleum complexes ©3 Industrial complexes
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Evaluation of tsunami height of flood
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¢ 24 petroleum industries, 16 billion yen/year (public fund)



(Trang 4-6)

Ngin ngira hw hai cho cac cau cii do hoa
léng nén gay ra

—Xay dung phu’O’ng phap danh gia suc
khang chan va cac cong nghé khang

chan cho nén méng cac cau cii—
Téc gia: Toshiaki Nanazawa va Michio Ohsumi
Vién Nghién ctru Cong trinh céng cong

Huwong téi cAc mang lwéi dwong b cd kha nang
phuc hdi cao sau tham hea

C4c cau cii nam trén nén dat ¢ kha ning bi hoa
I6ng c6 nguy co s€ ¢6 hu hai nghiém trong khi xay ra

cac tran dong dat I6n. Bé phuc hdi mang ludi dudng bo,

can phai sir dung bién phap xac dinh hop ly va xay
dung mot bién phap dé thuc day higu qua cac bién phép
khéng chan. VV&i muc tiéu nay, Trung tam Nghién ciu
va Panh gia két cdu ky thuat tién tién (CAESAR) cua
Vién Nghién cau Cong trinh cong cong da thuc hién
mot du &n nghién ciru tir 2014 dé xay dung mot bién
phap xéc dinh stc khang chan va cac cong nghé khang
chan cho cac nén méng cau trén nén méng c6 kha nang
hoéa long.

Bai bé4o giGi thiéu vé du &n nghién cau nay.

e Phan tich céc vi du hw hai do cé4c tran dong dat
Ion da xay ra

Ba muoi tAm vi du vé hu hai cua cac cau dit tai
ving dat xuat hién hoa long dt nén trong cac tran
dong dat da xay ra duoc phan tich, tir d6 phan loai
dang hu hai anh huéng dén sire khang chan cua cac cau
thanh ba loai. Trong ba loai hu hai, nghién ctru hién
nay tap trung vao pha hoai cac mé cau vén c6 rat nhiéu
vi du hu hai c6 thé gay rac rbi cho chirc nang giao
thong von khdng c6 nhiéu vi du trong bao céo da co.
Céc kiém chirng thuc nghiém va phan tich duoc thuc
hién vé hu hai cia cdc mé ciu. Anh 1 trinh bay mot vi
du nhu vay.
e Dé xuit cac bién phap ting cwong va cac két cau
cho nén mong

Nghién ciu két hop voi Hlep hoi coc dng thép Nhat
Ban (JASPP) da dua ra mét de Xuat véi mot phuong
phép tang cuong va mot két cau nén méng st dung coc
6ng thép va coc dng van thép cd kiém ching tir ba khia
canh sau day:
e Higu qua vé ung xur dong dat va co ché cua hu hong

nén moéng
e Tranh gian doan giao thong trong qua trinh tang
cuong

e Kha nang ap dung may xay dung trong cac khu vuc

nho hep nhu phan khong gian tréng dudi dam
Hinh 1 1a mét vi du két cau tang cuong dugc dé xuat
cho cac mo cau.

Anh 1 Hu hai cua md cdu nam & nén dat xay ra hoa

long

Hinh 1 Vi du két cau ting cuong cho nén méng mé cau

(twong coc dng van thép: kiéu lién két bén)

e Kiém toan ng xir khang chan ciia cac nén méng
va cac cong nghé khang chan bing thi nghiém ban
rung

Dé kiém chimg dong dat nén do hoa long, (g xir
dong dat cia cac mong cii va hiéu qua cua cac két cau
tang cuong da dé xuét, cac thi nghiém ban rung duoc
tién hanh cho cac mé cau trén nén dit c6 kha ning hoa
long bang cach str dung ban rung ty I¢ Ion dat tai Vien
Nghién ctru Cong trinh cong cong. Anh 2 trinh bay cac
mau thtr trén ban rung.

Phan tiép theo trinh bay cac két qua thi nghiém caa
hai truong hop sau: O trudng hop 1, md hinh cho mot
mb cau cii duoc xay dung khdng c6 thiét ké hoa long;
va & trudng hop 5, md hinh mé c6 bé méng kéo dai toi
canh va bo tri thém coc 6ng van thép (Xem Bang 1 va
Hinh 2). Ty I¢ thu nho cia mé cau mé hinh 1a 1/10. Mé
hinh duoc thiét ké véi gia dinh chiéu cao mé 8m va
chiéu day 16p nén c6 thé héa long 1a 10m theo ty 1¢
mau. Trong thi nghiém, song dong dét nhan tao duoc
str dung 1am kich thich diu vao theo phuong doc va ap
dung dich chuyén nén dong dét thiét ké (1-1-3) cho
phan tich dong luc dic trung trong Tiéu chudn cau
duong bg cua Hiép hoi duong bo Nhat Ban.

Anh 3 thé hién céac diéu kién bién dang nén sau kich
thich ciia Truong hop 1. C6 thé thiy hau nhu khong co
bién dang nao xuat hién ¢ phia sau mé nhung lai xuat
hién bién dang 16n & phia truéc mé. Hinh 3 cho thay su
thay d6i thuong thay caa &p luc nuée 16 rdng qué lon o
phia sau md va & chan cua tir non (cac vong tron do
trén hinh). O ca hai truong hop, khi &p luc nudc 16
rdng qué lén dat ti xap xi 1 tai chan cua tir non va khi
hoa long nén xuit hién thi khdng xay ra ¢ nén dat phia
canh sau md.

Hinh 4 trinh bay sy phan b céac bién dang udn cua
coc & mit cét I-1 trong Hinh 2 & thoi diém bién dang
udn cua coc va chuyén vi caa mé dat cuc dai. O ca hai
truong hop, bién dang udn vuot xa bién dang chay ¢
mat cat dau coc va ¢ mat cat glua coc. Ngoai ra, trong
Truong hop 5 vi bién dang udn cua coc ting cuong van
gan nhu nam trong gigi han dan hoi va cuong do cat
cua coc ting cudng 1 di 16n nén cé thé danh gia toan
bo két cAu nén méng c6 sirc khang chan dam bao.

Hinh 5 thé hién su thay di thuong thiy caa chuyén



vj tré va goc xoay & chan cua bé mong O ca hai truong
horp gan nhu khong c6 su khéc biét vé Chuyen Vi cua
md, néu xay ra hda déo cua cac coc cii, c6 thé du doan
xuit hién su khac biét chuyén vi.

Trong tuong lai, dé 1am rd tng xtr ciia nén méng sau
khi hoa déo, ching tdi du dinh thuc hién mot thi
nghiém kiém chang ty 1& 16n sir dung mé hinh ¢ ty 1é
thu nho 12 1/4,5

Anh 2 Mau thir trén ban rung

Bang 1 Cac truong hgp thi nghiém cho cac bién phap

tang cuong khang chan cho mé cau

Hinh 2 M hinh mé cau

Hinh 3 Thay ddi thuong thiy cua ap luc nuéc 13 rdng

qua lon

Hinh 4 Phan b cac bién dang un cua coc ¢ thoi diém

ung Xir cuc dai

Hinh 5 Thay d6i thuong thiy ciia chuyén vi tré va gac

Xoay & chan cua bé mong

e Chu triic cac phwong phap phén tich tién tién
Vién nghién cau Cong nghé Tokyo va CAESAR

thiic day mot dy an nghién ciru két hop gan lién voi

cbng nghé phan tich cho cac nén méng trong khu vuc

bi hda long nén dat c6 thé md phong lai cac vi du hu

hai va céc thi nghiém ban rung. Vi muc tiéu nay, du

an da tién hanh cac kiém chu:ng bang phan tich déng

lwc mé hinh hitu han ba chiéu c6 nén va mé 1a cac phan

tir cting con coc l1a cac phan tir dam (Hinh 6).

Hinh 6 Phén tich dong luc sir dung mé hinh phan tir
hiru han ba chiéu trong Truong hop 3 (Vién nghién cuiu
Cong nghé Tokyo)

Ap dung trong thuc tién

CAESAR dang c6 gang dé ap dung va pho bién cac
thanh tyu dat dugc trong nghlen cuu nay vai nhiéu bién
phap nhu stra doi tiéu chuan thiét ké cau, tro gitp ky
thuat cho cac bién phap tang cuong thong qua viéc
cdng bé cac hudng dan thiét ké co ap dung cac két qua
thu duoc.

Loi cam on

Du 4n nghién cau nay nhan duogc sy hd tro caa Uy
ban Khoa hoc, Cong nghé va Boi méi (CSTI), Chuong
trinh Thic day Doi méi chién lugc lién bo (SIP), Quy
“Nang cao kha ning hoi phuc xa hoi chdng tham hoa
thién nhién” (Co quan quy: JST). Chung téi xin bay to
Su cam on tdi Uy ban Khoa hoc, Céng nghé va Boi
méi (CSTI) da hd trg ching t6i thuc hién dy an nghién
clru nay.
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Fig. 1 Example of Reinforcing Structure

for Abutment Foundation
(Steel Pipe Sheet Pile Wall:
Side-integrated Type)

Steel pipe
sheet pile
wall

Filling

Occurrence
of lateral
movement
force

Liquefied layer

Photo 2 Specimens on the shaking table

Existing

Photo 1 Damage to bridge abutment located in pile
the ground where liquefaction occurred?

Table 1 Test Cases for Seismic Countermeasures for

Abutments
Case Standard | Detail of Countermeasure Configu-
applied foundation structure ration of
backfill
Case 1 | Former Prefabricated | No countermeasure | River
standards* | RC pile: dike
®450 mm
8x3 rows
Case 5 | Former Prefabricated | Steel pipe sheet pile | River
standards* | RC pile: wall: Side-integrated | dike
®450mm 8 type ©600%8 piles
x3 rows (one side: 4 piles)

* Design of Pile Foundations —Guidelines to Design of Substructures
of Highway Bridges (Mar. 1964, Japan Road Association)

Photo 3 Ground deformation after excitation (Case 1)



Fig. 2 Outline of Abutment Model
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Fig. 3 Secular Change of Excess Pore Water Pressure
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Fig. 4 Distribution of Bending Strains of Pile at the Time of Maximum Response
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Fig. 5 Secular Change of Lateral Displacement and Rotation Angle at the
Bottom of Footing

Case 1
Case 5

displacement
at the bottom
of footing (mm)

Lateral

Case 1
Case 5

Rotation angle
at the bottom
of footing (rad.)

Time (seconds)

Fig. 6 Dynamic Analysis Using
Three-dimensional Finite
Element Model in Case 3
(Tokyo Institute of Technology)"

10



(Trang 7-9)

Panh gia kha nang chiu tii cia coc
—Cac phwong phap niang cao d chinh
xac khi danh gia bang cac thi nghiém tai
trong dong—

Téc gia Takaaki Mizutani

Vién nghién ctu Cang va Séan bay, Vién nghién cau
qudc gia vé Cong nghé Hang hai, Cang va Hang khong

Huwdéng téi viée danh gia kha ning chiu tai ciaa coc
véi dd chinh xac cao

Viéc ung dung thiét ké dya trén sy 1am viéc trong
céc tiéu chuan ky thuat dap tng xu thé quéc té. Theo
hudng d6, cac phuong phap thiét ké dua trén sy lam
viéc va phuong phap thiét ké dua trén do tin cay da
duoc giéi thiéu trong Tiéu chuan ky thuat va chi giai
cho céc cong trinh cang & Nhat Ban tir phién ban dau
tién nam 2007. Viéc (ng dung phuong phap thiét ké
dua trén d tin cay cho phép thiét ké két cau hiéu qua
va kiém toan sirc khang chan tién tién. Tuy nhién, mot
diéu lién quan dén kha ning chiu tai cua coc (strc
khang doc truc) trong Tiéu chuan van sir dung phuong
phap hé sb an toan va nam ngoai hé théng cua Tiéu
chuan. D& thiet 1ap mot h¢ thdng tinh toan kha nang
chiu tai cua coc va xét toi do tin cay, can phai thu thap
s6 liéu va chuan bi thong ké sé liéu cua nhiéu coc.

Vi muc tiéu nay, can tién hanh cac thi nghiém tai
trong cho nhiéu coc dé thu thap cac s liéu lién quan.
Tuy nhién, thi nghiém tai trong coc c6 quy md l6n va
thuong anh huong nhiéu toi gia thanh va thoi gian thi
cong. Do d6 sb lwong thi nghiém tai trong dugc tién
hanh khéng nhiéu. Trong luc d6, thi nghiém tai trong
dong lai ngay cang dugc thuc hién nhiéu. Trong xay
dung céc cong trinh cang & Nhat Ban, ¢6 nhiéu truong
hop cac coc dng thép dugc lap dat bang bda thiy luc,
phuong phap thi cong coc nhu vay phu hop vai thi
nghiém tai trong dong vi bua dong coc ¢ thé ap dung
lam thiét bi thi nghiém tai trong dong.

Nham nang cao d6 chinh xéac cho cic dénh gia kha
nang chiu tai caa coc bang thi nghiém tai trong dong,
cac thi nghiém tai trong dwoc tién hanh vai nhiéu coc
dé kiém tra mot phuong phap danh gia su bién thién
trong kha nang chiu tai ciia coc va p dung céc két qua
danh gia trong quan ly cong tac thi cong coc. Bai bao
nay trinh bay mot vi du nhu vay.

Gi6i thiéu vé cac thi nghiém tai trong dong

Thi nghiém tai trong dong dugc thuc hlen & ¢cong
truong thi cdng mot cau duong b ¢ vinh nam trong
cang Mizushima ¢ quan Okayama. Hinh 1 trinh bay vi
tri ciia cong trudng va Hinh 2 thé hién mat cit doc dia
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chét tir cac khao sat da thyc hign. Ké hoach xay dung
mot cau gom 19 tru vuot sdng rong khoang 1400m
nam gan cta song Takahashi noi song chay vao cang
Mizushima. C6 thé thay trong Hinh 2 cac I6p dit gan
nhu phan bd déu theo phuong doc cau va I6p soi Dg2
la 16p dia chat dat miii coc.

Céc thi nghiém tai trong dong duoc tién hanh tai vi
tri cong truong di duoc 18n ké hoach cho cac tru tuong
tng (ky hiéu tir P1 d&én P19 trong Hinh 2) véi hinh
dang mili coc (mili coc m& hoic bat chéo ¢d tim suon
chir thap duoc lién két han vao bén trong miii coc cua
coc miii md) va sé ngay thuc hién (thoi gian ngay khi
dong xong coc dén 28 ngay) ciing dugc thay doi.
Puong kinh coc thi nghiém 1a 1000mm va chiéu dai
ngam coc (chiéu dai tir mat dat téi miii coc) thay doi
phu thudc vao vi tri coc, bién ddi tir 18 dén 24m.

Phuong phép thi nghiém dya trén phuong phap tiéu
chuan caa Hoi Dia ki thuat Nhat Ban va phan tich pha
hop hinh dang séng bing CAPWAP duoc thuc hién
trén cac sé liéu thu duoc sir dung PDA dé tinh toan kha
nang chiu tai cua coc. Anh 1 thé hién diéu kién thi
nghiém tai trong dong va Anh 2 thé hién diéu kién déan
cam bién Ién coc thi nghiém (cam bién vong ding
duong thoi gian). Cac diéu kién thi nghiém tuan theo
cac tai liéu hién hanh.

Hinh 1 Vi tri thi nghiém

Hinh 2 Mt cét doc dia chat

Anh 1 Céc diéu kién thi nghiém tai trong dong

Anh 2 Cac diéu kién thi nghiém khi dan cam bién 1én
miii coC

Panh gia sy bién thién trong kha ning chiu tai cia
coc

Két qua cua toan bo 53 thi nghiém tai trong dong da
tién hanh duoc tap hop va xir ly thong ké theo nhiéu
yéu t6 khac nhau. Phan sau day trinh bay vi du danh
gia su bién thién cua strc khang miii coc.

Hinh 3 trinh bay sy phan bé cua sirc khang miii coc
thu duogc theo vi tri coc. Khi kiém tra hinh vé&, mic doc
c4c coc déu nam trong cing mot dia tang chiu hrc
nhung c6 thé thiy gia tri sirc khang mili coc bién thién.
Khi xét téi s6 lwong ngay xt ly va hinh dang mili coc
la trung hop gitra cac coc & cung mot vi tri xac dinh
(Hinh 3) thi sy bién thién cua stc khang miii coc 1a nho.
Céc s6 liéu thdng ké duoc phan loai theo diéu kién thi
nghiém va cac két qua duoc trinh bay trong Bang 1.
Theo do, c6 thé thiy hé sb bién thién (CV) la khong
qua 20% khi kiém tra tt ca cac tru va khdng qua 10%
khi kiém tra mot so tru nhét dinh.

Dua trén céac két qua nay, dé xuat mot sé y tuong



gan voi cac gia tri dic trung cta kha ning chiu tai caa
coc thu dugc tir cc thi nghiém tai trong, phuwong phap
xéc dinh cac hé sb an toan duoc str dung khi &p dung
Ccac gia tri dac trung d6 va viéc tng dung phuong phap
trong thyc tién. Cu thé 1a h¢ s6 an toan ting phan (hé
s stic khang) cho phuong phap thiét ké dua trén do tin
cdy c6 thé tang 1én (tinh du vé an toan cé thé giam
xudng) bang cach tién hanh cac thi nghiém tai trong &
Vi tri coc ban dau, so sénh véi cac trudng hop thiét ké
dugc thyuc hign bang cach danh gia kha ning chiu tai
ctia coc bang cdng thirc chung. Tir d6, kiém tra dé phan
anh céc két qua dic trung trong phién ban méi cua Tiéu
chudn ky thudt cho cdc cong trinh cang.

Hinh 3 Surc khang mii coc thu dugc tu thi nghiém tai
trong d@ng )
Bang 1 Két qua thong ké strc khang mili coc

Ap dung cac két qua thi nghiém tai trong déng
trong quan ly thi cong coc

Khi déng coc 6ng thép bang bua dé thi cong cac
cong trinh cang & Nhat Ban, ¢6 nhiéu truong hop viéc
dong coc dugc quan ly bang phuong trinh dong coc
cua Hiley. V6i muc tiéu sir dung phwong trinh nay dé
danh gia strc khang xuyén cua cua coc tur gia tri do
xuyén va do bat nay cua coc dong va danh gia kha
nang chiu tai cua coc thi do chinh xéc la rat thap. Bé
khéc phuc, d& xuét sira d6i phuong trinh Hiley duya trén
kha nang chiu tai caa coc thu duoc tir cac thi nghiém
tai trong dong va ap dung phuong trinh diéu chinh dé
guan ly thi céng coc.

Hinh 4 thé hién mdi quan hé giita kha ning chiu tai
cua coc Rt thu duoc tir thi nghiém tai trong dong va
Rth tinh theo cong thic ciia Hiley. C6 thé thay, Rt va
Rth c6 méi quan hé ty 1¢. Khi duong hoi quy cho thay
su phu hop cua loai bua dong coc va xét tai hinh dang
miii coc thi hé sé bién thién (Rt/Rth) virot qua ding
20%, do d6 1am cho két qua bién dong manh. Vi vay,
kho &p dung dugc mot hé sb didu chinh bién thién cu
thé cho tat ca cac loai tru cau.

Ngoai ra, khi xét téi vi tri tru thi nghiém, nhiéu sé
liéu gidng nhau thu duogc tir cac coc ¢0 Vi tri dic trung
nhu thé hién trén Hinh 4 cho thiy mot hé sé diéu chinh
cu thé cd thé &p dung cho cac coc cua mot sé tru nhét
dinh. D6 1a khi mét thi nghiém tai trong duoc tién hanh
& Mot vi tri coc riéng Ié thi c6 thé tién hanh quan ly thi
céng dong doc vai do chinh xac cao nho s dung cac
s6 liéu thu duoc tir cc thi nghiém tai trong.

Hinh 4 So sanh giira cac két qua thi nghiém tai trong
dong va céc ket qua tinh todn bang phuong trinh Hiley
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Phét trién cic phwong phap thi nghiém coc don
gian hon

Trong bai bao nay, nhiéu kiém tra khac nhau duoc
trinh bay dé nang cao do chinh xac cua danh gia kha
nang chju tai cua coc va quan 1y thi cong dong coc
bang thi nghiém tai trong, duoc thuc day dé xay dung
phién ban méi cho Tiéu chuan ky thudt cho cdc céng
trinh cang & Nhdt Ban. Dé nang cao d tin cay cua viéc
kiém tra, can thu thap rat nhiéu két qua thi nghiém tai
trong coc. Nhung ngay ca khi d¢ chinh xac cua céc
danh gia kha nang chiu tai cia coc dugc néng cao thi
cling khong c¢6 phuong phap nao chinh xac hon thi
nghiém tai trong coc ¢ dung vi tri thyc cua coc.

Tuy vay, viéc phét trién mot phuong phap thi
nghiém coc don gian giéng nhu céc thi nghiém tai
trong dong s& dong gdp nhiéu cho viéc thiét ké két cau
va thi céng coc véi viéc sir dung nhiéu hon cac thi
nghiém tai trong dong va cac phuong phap thi nghi¢m
coc don gian.

Trong lac dé, tai cong trudng noi tién hanh thi
nghiém tai trong dong dugc gidi thiéu ¢ trén, qué trinh
thi cong cong trinh cau duong b ven bién da tién trién
nhanh chéng. Cay cau mang tén Kurashiki Minato va
dugc théng xe vao thang 3/2017 (Anh 3).

Anh 3 Céu Kurashiki Minato trong qué trinh thi cong &
vi tri thi nghiém dugc théng xe thang 3/2017



Fig. 1 Location of Testing Site Fig. 2 Longitudinal Profile of Soil
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Fig. 3 Pile Point Resistance Obtained from Dynamic Loading Tests
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Table 1 Statistical Amount of Pile Point Resistance

Pier # Pile type Curing days | Sample size | Mean (kN) | C.V. (%) | Standard error
All All cases All cases 58 2650 19.2 69.9
All Open-ended All cases 33 2570 18.4 82.2
All Cross-shaped All cases 20 2790 19.6 122
11 Open-ended 6 4 3040 9.93 151
14 Open-ended 7 4 2310 5.02 58.0
17 Open-ended 6 4 2670 4.91 65.5
13 Open-ended 14 4 2760 1.18 16.4
16 Open-ended 14 4 3200 7.34 118
6 Cross-shaped 4 2220 7.75 86.0
7 Cross-shaped 4 3370 0.190 3.20

Photo 3 The Kurashiki Minato Bridge under construction at the testing site was com-
pleted and opened to traffic in March 2017 (foreground)

Fig. 4 Comparison between Dynamic Loading Test Results
and Calculation Results Employing Hiley’s Equation
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(Trang 10-12)

Panh gia cwong dd téi han cha coc dng
thép trong nén dat bi hda léng
—Cwong dd téi han caa coc 6ng dung
cho nha cao tang trong dat nén bi hoa
léng khi xay ra c4c tran dong dat l6n—
Téc gia Yoshihiro Kimura

Giao su dai hoc Tohoku

Lam rd hién twgng oan ddng ciia coc

Trong tran dong dit I6n ¢ phia Dong Nhat Ban nim
2011, héa long nén dét xay ra trong mot khu vuc rong
Ién bao gdbm viing b vinh Tokyo dai hon 500km tir
tam chan. Hoa long nén dat do dong dét 1am cho nhiéu
tda nha bi nghiéng hong con cac tang trén cua cac toa
nha cao tang thi xuat hién chuyén vi ngang t6i nhiéu
mét. M6 men lat caa céc nha cao ting do lyc quén tinh
I6n gap nhiéu 1an c4c nha trung ting va thap ting, c6
nghia 1a lyc doc truc nghich dao khéng gia dinh ¢ giai
doan thiét ké xuét hién trong cac coc nén moéng caa cac
nha cao tang.

Trong cac khu vuc ven bién cua cac thanh phé I6n,
c6 nhiéu nha cao tang duoc xay dung trén cac phan dat
lan bién va nén dat yéu gan sdng. Khi cac tda nha chju
tac dong cua dong dat 16n ¢ chu ky dai nhu tran dong
dat nam 2011, toa nha va nén dat hda long gay ra hién
tuong cong huang dan t6i luc doc tryc nghich dao léon
Xuat hién trong coc méng nha (xem Hinh 1). Khi cac
coc nam trong op dat hoa long mat do cang ngang
chiu tac dung cua lyc nén doc truc 16n thi c6 kha nang
xuat hién luc oan udn trong cac coc.

Trong nghién ciru ndy, hién twong 0an udn cua cac
coc dng thép bén dudi cac tda nha cao tang duoc thi
cong trén nén dat hoa long do dong dat dugc nghién
ctru bang thi nghiém tai trong ly tam, dong thoi cuong
d6 toi han ciia cac coc duge danh gia bang cac do thi
0an sir dung ty s6 d6 manh twong dwong dugc diéu
chinh.

Hinh 1 Khai niém oan ubn cia coc thép trong nén dat
hoa long

Thi nghiém tai trong ly tam ciia mé hinh két ciu
ting trén — coc dng thép - nén dat hoa léng

Céc md hinh gom c6 két ciu tang trén — coc ng
thép - nén dat nhu trong Hinh 2. Kich thugc ciia md
hinh va vi tri do dac dugc thé hién trén hinh vé&. Chiéu
dai coc trong md hinh 1a 265mm (chiéu dai thuc la
10,6m). Cac thdng sé md hinh bao gém luc doc truc
ban dau cua coc, chidu dai 10 xo tam cua két cau phan
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trén, cac song dong d4t dau vao va gia tri cuc dai (Bang
1). B4t nén caa mo hinh duoc chuan bi bang phuong
phap giot khi véi cat silica Toyoura dwgc phun khi va
gom lai. Pé cd két nén sir dung giai phap “Metolose”
(cenllulose hoa tan nudc khong ion) ¢ d6 16n 16n gap
40 lan nuéc.

Hai song dong dat dau vao la song dong dat ven bo
dung lam song md phoéng va song quan sat dugc &
Urayasu trong tran dong dat Ién ¢ phia Dong Nhat Ban
nam 2011. Thi nghiém tai trong ly tdm duoc thyuc hién
& vi tri 40g bang thiét bj tai trong ly tam tai Vién
nghién ctru Ngan ngura tham hoa ¢ Pai hoc Tokyo
(xem Anh 1).

Hinh 3 trinh bay céc vi du vé két qua thi nghiém tai
trong ly tam: a) (g xtr cua gia téc cua két cau phan
trén, b) tng xur cua ty s6 ap luc nudc 16 réng dat duoc,
¢) wng xt cua lyc tac dung 1&n coc, d) tng xir cua bién
dang udn trong coc.

Trong Hinh 3b, c6 thé thiy tir dau do ap luc nudc
Iip & ba vi tri theo phwong thing dung, héa long nén
d4t xuét hién trén toan bo 16p & gidy thir 16. Trong
Hinh 3c, luc doc truc cuc dai tc dung 1én coc dat tai
1582kN o gidy thir 22 (0an ubn 307kN do tng xtr ciia
két cAu phan trén). Trong Hinh 3d, theo bién dang uén
ctia mili coc, bién dang s gia 46 udn cuc dai dat ti gia
tri cuc dai ¢ gidy thir 21. Sau d6 bién dang udn cé xu
huéng tang 1én theo mdt phuong dat téi gia tri cuc dai
& gidy thar 26, 1am cho coc bi gay.

Anh 2 thé hién diéu kién bién dang cudi cuing cua
cac md hinh coc. Bo qua chiéu dai cua 10 xo tam két
ciu phan trén va su khac nhau vé ty trong twong dbi
ctia nén thi cac coc ng thép chiu bién dang ubn lon va
mat cit ngang cua coc gay ra chay.

Tir céc két qua thi nghiém thiy rang céc coc dng
thép nén méng nha c6 thé bi gdy do héa long nén dat
Xay ra trong dong dat.

Hinh 2 M6 hinh va dung cu thi nghiém

Hinh 3 Ung xt theo thoi gian cua Trudng hop 1-1
Anh 1 Thiét bi thi nghiém tai trong ly tam

Anh 2 Bién dang uén cua coc

Bang 1 Céc thong s6 caa md hinh

Panh gia cwong dd téi han caa coc dng thép

Dé danh gia cudng do t6i han cua cac coc 6ng thép
khi o3n dong, dau tién can xay dung mét cong thic cho
tai trong 0an udn dan hdi cho céc coc dng thép trong
nén dat hoa long chiu tac dung cua luc doc truc nén
bang nguyén ly bién doi dya trén phuong phap ning
lwong. Sau d6 ap dung ty sb d6 manh twong dwong da
dugc diéu chinh vao cong thic tai trong 0an udn dan



hoi nhu mot hé s6 dé danh gia cudong do t6i han.

Tiép theo, cuong d6 0an udn dan — déo cua c4c coc
dng thép xac dinh bang phan tich bién dang 16n dan —
déo phan tir hitu han va thi nghiém tai trong ly tim nhu
trinh bay & trén dugc tinh toan bang duong cong tng
suat oan (Hinh 4) ap dung ty s6 do manh twong duong
diéu chinh. Ngoai ra, 4p dung cac két qua thi nghiém
tai trong ly tam va ca céc két qua phan tich sé cho md
hinh coc éng don va md hinh két cau phan trén - coc
6ng? dé tinh toan cuong do t6i han nhu da trinh bay.

Dé xét t6i cudong do oan dong thu dugc tir thyc
nghiém va phan tich so, duong cong &ng sut oan ap
dung ty s6 d6 manh twong duong di duoc didu chinh
c6 thé duoc danh gia thuc té nhu giéi han dudi cua
cudng d6 oan dong.

Ngoai ra, trong Hinh 5 cudng do téi han cua coc
ong thép trong nén dét hoa long chiu tac dung cua luc
nam ngang va lyc nén duoc tinh toan. Truc thang dung
thé hién ty sé gitra luc nén cuc dai va cuong do 0in
dan — déo thu du'orc tor duong cong ung suat 03n trong
Hlnh 4, con truc nam ngang thé hién ty s6 glua md men
udn cuc dai va cuong do ubn chay déo toan phan.

Cac duong cong trong hinh thé hién duong cong
cuong do cho phép tuong tac M-N trong cac huong
dan thiét k& hién hanh cua Nhat Ban va dudng cong
cuong do téi han thu dwoc tir nghién ciru ctia ching toi.
Ki hiéu + thé hién cac két qua phan tich sb cho mét coc
dng don va cac ki hiéu khac thé hién két qua thuc
nghiém tai trong ly tdm. Céc ki hiéu nay la cac gia tri
quan trong tur ing xur theo thoi gian cua cac coc cho tai
khi bi gdy va duoc trich tir cac hudng dan thiét ké va
cac két qua thi nghiém. Trong d6, cac ky hiéu mau
xanh 14 c4c gia tri luc doc va md men ubn khi bién
dang s6 gia udn cuc dai do dugc bang dau do bién dang
gan trén miii coc, cac ky hiéu mau do 1a cac gia tri luc
doc va md men udn khi bién dang uén cuc dai & céc vi
tri xac dinh (tham khao Hinh 5).

Cuong d6 khi bién dang s6 gia udn cuc dai (cac
diém mau xanh) nam trong dudng cong cudng do cho
phép twong tac M-N trong cac huéng dan thiét ké hién
hanh, con cudng do t6i han khi bién dang udn cuc dai
(cac diém mau do) nam trong duong cong cudng do téi
han trong nghién ciu cua ching toi. Theo d6, c6 thé
danh gia cuong d6 cho phép va cuong do téi han caa
cac coc ong thép bang cac duong cong cuong do cho
phép tuong tac M-N
Hinh 4 Cudng d6 0an dong va cac duong cong tng
suat oan
Hinh 5 Panh gia luc doc va md men uén cua coc bang
cac duong cong cuong do toi han va duong cong tuong
tdc M-N
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Fig. 1 Concept for Flexural Buckling of Steel Pile in Liquefied Soil

Inertial force || Dad load

Force couple due to
overturning moment

Horizontal force due
to inertia force

Liquefied
soil

Steel piles are believed to be able to sustain strong
lateral and compressive forces and to feature that no
pile experiences flexural buckling because of soil
resistance against lateral deformation of piles.

Soil reaction

Table 1 Specimen Parameters

Design codes have no prescription for
limitations of piles’ slenderness ratio.

~

The horizontal stiffness of the ground
decreases drastically when liquefaction occurs
during an earthquake.

Moreover, slender steel piles beneath
buildings experience high axial compression
forces caused by the overturning moment of
the superstructure, which are generated by the

inertial force of the building.
\ 9 J

| Flexural buckling of piles may occur.

Specimen | Initial axial force, | Plate length | Relative density | Input wave | Maximum input
No (kN) (No/Ny) h (mm) Dr (%) wave (m/s?)
Case1-1 30
TEE— 85 4.5
Case1-2 60
DS 1275
Case1-3 (0.33) 55 30
Casel1-4 3.0
—_— 70 Coastal wave
Case1-5 60
Case1-6 856
(0.33) e
35
Casel-7 30 3.0
Case1-8 1275 Urayasu wave 6.0
Case1-9 (0.49) 45
_— Coastal wave 3.0
Case1-10 35 45
. . h=35 mm h=35 mm h=70 mm
Photo 1 Centrifugal loading apparatus Dr=30% Dr=60% Dr=30%
Case 1-1 Case 1-2 Case 1-4

Photo 2 Bending deformation of piles
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Fig. 2 Specimen and Instrumentation
Strain gauge

Superstructure Accelerometer
Water pressure
Bending plate gauge
Pile cap Laminar box
Piles A, C
Piles B, D
Unit: mm
(a) Side
Laminar box Superstructure
Pile C Pile D
Pile A Pile B

(b) Top



Fig. 3 Response Time History of Case 1-1
Soil liquefaction

(a) Superstructure acceleration

Soil liquefaction
Water pressure

gauges
(b) Excess pore water pressure ratio
Soil liquefaction
Maximum
compressive
Reversed axial force force

307 kN

(c) Pile's axial force

Soil liquefaction

Maximum bending
increment strain

Maximum bending
strain

(d) Bending strain of piles

Fig. 4 Dynamic Buckling Strength and Buckling Stress Curves

N/N,
1 Design Standard for
Steel Structures in Japan?
0.8
Limit State Design Standard for
0.6 Steel Structures in Japan®
0.4 Static analyses results
Numerical analysis
Piles with Piles Experiment
02 superstructures
No sail
Soil
0
0 0.5 1 15

Ac
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Fig. 5 Estimation of Axial Force and Bending Moment of Piles Using
M-N Interaction Curves and Ultimate Strength Curves

N/N,
Maximum bending increment strain
1 Maximum bending strain
0.8
Ultimate strength
of Steel Piles in Ref.®
0.6
0.4
Limit State Design Standard
for Steel Structures in Japan®
0.2 Recommendation for Design
of Building Foundation”
Static analyses results
0

0 0.2 0.4 0.6 0.8 1 M/N,
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(Trang 13-15)

Nghién citu vé phwong phap danh gia
{rng suat cia coc khi xay ra dong dat
—Huwéng téi viéc xay dung phlro’ng
phap thiét ké thir cap cho cac nén mong
coc ong thép—

Téc gia Katsuichirou

Giao su Vién nghién ciru Cong nghé Shibaura

Muc dich nghién ciru

Khi xay dung cac cong trinh lién quan dén ning
lwgng va céac cdng trinh quan trong twong ty, nhu cau
str dung coc dng thép co dd cing I6n va cuong do cao
ngay cang tang. Khi thiét ké khang chéan cac coc ong
thép 1am nén méng cho cac cong trinh quan trong, can
phai ¢&am bao viéc sir dung an toan chdng lai hai cép do
dich chuyén dong dét: cip 1 1a dich chuyén dong dat co
X4c suat xuét hién 1 hozc 2 1an trong suét tudi tho thiét
ké va cap 2 1a dich chuyén dong dit c6 xac suat xuat
hién rat hiém.

Vi cac kiém tra d6 an toan cho dich chuyén dong
dat cap 3 duoc thuc hién trén quan diém giGi han t6i
han cua cuong do két cdu nén can phai tinh toan duoc
chinh x&c su phi tuyén theo su xuét hién caa bién dang
I6n trong nén dit va cac coc. Tuy nhién, hién nay chua
¢6 phuong phap nao dé kiém tra. Nghién ciru nay tap
trung vao céc coc dng thép va cac mong coc khac co do
ctng 1én nhiam muc tiéu xay dung mot phuong phap
danh gia (g suat xuat hién trong cac coc khi xay ra
dong dat va tng xir dong dat cua céc két ciu bang phan
tich g xir dong dat.

Céu thanh cia cac md hinh phan tich
e Tom tit vé phwong phap phén tich ing xir dong
dat

Hinh 1 trinh bay tém tit phuong phéap phan tich tng
xtr dong dat (EENA-Multi-PILE) cho cac nhém coc do
nghién ctu nay xay dung. Phuong phap str dung mot
mo hinh tich hop dé danh gia hiéu tng két hop cua nén
- nhém coc — két ciu. Trong d6, nhom coc dugc md
hinh héa bang vai mdi coc 1a mot phan tir dam c6 gén
1 16 X0 nén nam ngang d¢ biéu dién cac dic trung phan
luc clia nén dat xung quanh cac coc.

L0 X0 nén nam ngang dong vai tro 1a mot mo hinh
c6 thé danh gia do phi tuyén ciia nén ngay ca khi co
bién dang lon trong coc. Dich chuyén dong dat cua nén
tu do & vi tri chiéu dai twong tng cua coc trong nén dat
dugc tinh toan con &ng xu cia coc duoc tinh bang cac
dich chuyén tinh toan nay tir bén ngoai cua 16 xo nén
nam ngang. Trong nhdm coc, cac hiéu g tuong hd
giira cac coc xuat hién thong qua nén va da biét mot
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hién tuong xuat hién véi ang suat & miii coc theo
phuong dao dong tro nén Ién hon g suat cua coc &
phia trudc.

Trong EENA-Multi-PILE, mot phuong phap dugc
ap dung c6 tng suat coc phu thudc vao vj tri cua ting
coc dugc tinh toan truc tiép bang cach dua vao coc mot
10 X0 nén c6 cac dic trung khac nhau.

e Nghién ctru vé 16 xo nén xung quanh cé4c coc

Str dung phuong phap Kishida-Nakai song tuyén dé
kiém tra moi quan hé giira tai trong va bién dang cua
cac 10 xo nén nam ngang, thé hién dic trung cua nén
dat xung quanh coc. V&i phuong phép nay, d6 cing
ban dau ciia nén dat xung quanh coc duoc tinh toan
bang mot 16 xo Francis ¢6 mo dun bién dang dwoc gin
chinh x4c va do 16n caa phan luc nén t6i han (Pmax)
duoc tinh toan bang “cong thirc giéng”.

Trong phuong phéap Kishida-Nakai, cac két qua
khao sat song dan hoi (loga PS) dugc ap dung c6 thé
danh gia chinh xéac dic trung dong lec ciia nén. Ching
t6i chti y dén md ta trinh bay trong Tiéu chudn thiét ké
cdc két cdu dwong sdt va Binh ludn — Céc két cdu nén
méng va dit mé dun bién dang st dung cho 16 xo nén
Francis nhu sau:

“M6 dun bién dang twong dwong véi Eso (d6 ciing

cat tuyén ¢ gié tri 50% (rng suét cuc dai) co gia tri

bang 0,1 lan mé dun bién dang thu dugc tir loga PS.

Trong nhém coc, da biét hién tuong do cung cua coc
hoic coc thdp hon do cac hiéu ing tuong hd gitra cac
coc. Hién tuong nay la mot hiéu tng nhom cua céac coc
va cip do anh huong duoc tinh toan bang hé sé nhom
coc trong cong thic (1). Trong nghién ctu nay, ching
t61 dé xuat cong thirc tinh toan (2) str dung hé s6 nhém
coc dua trén “phan tich phi tuyén ba chiéu” va mot “thi
nghiém tai hién truong” cho cac nhom coc. Trong cong
thirc (2), N 12 s6 lugng coc, B 1a dwong kinh coc va S
la khoang céch gitra cac coc.

D cung mili coc cua nhdm coc

S6 luong coc x do cirmg miii coc cuia coc don

e=1/N®5+0.2 (e=1.0)........... 2)

Hinh 2 trinh bay mét vi du so séanh céc hé sé nhém
coc gitra cong thuc (2) va cac két qua phan tich phi
tuyén ba chiéu trong truong hop ty so khoang cach
giita cac coc S/B=2,5. C6 thé thiy, hé s6 nhém coc thu
dugc tir cong thuc (2) khé trung hop vai két qua cua
két qua phan tich hién nay.

Hon nita, d3 biét trong nhém coc cé su khac nhau vé



gid tri cua “phan luc nén t6i han (Pmax)” xuat hién phu
thudc vao vi tri coc phang. Do d6 chung toi tap trung
vao c&c nhdm coc nghién ctu c6 khoang céch gitra cac
coc va bé tri theo hinh vudng va dya trén céc két qua
phan tich phi tuyén ba chiéu cho nhém coc, chling toi
dé xuat mot phuong phap danh gia don gian phan lyc
tiéu chuan hda n trong cong thirc (3). V6i phuong phép
danh gia dé xuat, c6 thé dé dang danh gia duoc su khac
nhau gitra Pmax cua coc cudi cung theo phuong dao
d6ng va cua coc phia trudc va co xét téi sy phan b cua
Pmax.

Pmax of respective pile position of pile group

Pmax of single pile

Hinh 3 thé hién mét vi du tinh toan 1
n = (Pmax cua tirng vi tri coc trong nhém coc) /
(Pmax cua coc don)

e D& xuit 10 xo nén xung quanh céc coc
Theo phan trén, 16 xo nén xung quanh céc coc duoc
dé xuat trong Hinh 4, va tinh toan duoc thuc hién nhu
sau:

e Buong cong chinh ciia mot coc don dya trén phuong
phap dang song tuyén. Tir dudng cong chinh trong
hinh v&, thyc hién kiém tra bang cach sir dung & va n
Xét téi hiéu tng nhom coc.

e M6 dun bién dang dwoc sir dung cho 16 xo nhém
Francis dugc tinh toan vai 0,1XEps dua trén loga PS.

e D cirng cua 16 xo nén ndm ngang caa nhém coc
giam di khi dung cong thirc sau
E=(1/NB/S+0.2)43

e Su khac nhau gitra Pmax phu thuoc vao vi tri cua
ting coc duoc tinh toén bang phuong phap dé xuit
don gian tir . Cung luc xét Pmax caa coc chinh, sir
dung mét gié tri khac nhau phu thudc vao phuong dao
dong: n+ cho coc cubi cling va - cho coc phia trude.

Hinh 1 Tém tit vé EENA-Multi-PILE

Hinh 2 Céng thirc danh gia hé sé nhém coc (S/B=2,5)
Hinh 3 So sanh hé s tiéu chuan hoa ) gitra cong thic
tinh toan d& xuat va phan tich 3D

Hinh 4 Buong cong chinh xét téi cac hiéu tng nhom
cua Cac coc

Céc két qua phan tich bang EENA-Multi-PILE
Phan tich tng xir dong dat duoc tién hanh cho mot

co s& quan trong lién quan dén nang lugng bang két

c4u bé tdng cét thép c6 chiéu cao 8m. Cong trinh nam
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trén méng gom 25 coc 6ng ¢ dudng kinh 600mm b
tri theo hinh vudng véi khoang cach gitra cac coc
S/B=3,3. Nén dat gém hai lop cat c6 16p bé mat day
22m va véi Vs khoang 200m/s véi nén cang chong d&
coc. Dich chuyén dong déat dau vao duoc liy bang cach
nhan 2,5 1an va cham chinh tai Ofunato-bochi-S ngay
12/6/1978 trong tran dong dat Miyagiken-Oki (do Vién
Nghién ctru Cang va San bay quan sat dugc).

Hinh 5 thé hién luc cit cuc dai va md men cuc dai
lan luot tai cac coc trung tdm va coc bién. C6 thé thay,
md men phuc thudc vao vi tri caa coc.

Pinh gia chinh xic &ng suit coc bang
EENA-Multi-PILE

Trong nghién ctu hién nay, ching ti phét trién mot
phwong phép phan tich tng xtr dong dat
(EENA-Multi-PILE ) duing cho céc nén méng c6 nhom
coc. Phuong phap nay c6 thé danh gia chinh xac ung
SUAt cua C4c coc va ing xir cua cac két cau. Trong
tuong lai, chiing t6i dy dinh tién hanh nghién ciru tham
sb cua phuong phap dé xuét va cai tién phan mém can
cho nghién cir nay.

Hinh 5 Ung suat caa cac coc dwoc tinh toan bing
phuong phap EENA-Multi-PILE
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Fig. 1 Outline of EENA-Multi-PILE (Seismic Response Analysis Method)
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Fig. 2 Evaluation Formula for Pile Group Coefficient (S/B=2.5)
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Fig. 3 Comparison of Standardized Coefficient n between Proposed
Evaluation Formula and 3-D Analysis

3-D nonlinear analysis: S/B2.5 S/B4.0 S/B6.0
n The current study: S/B2.5 S/B4.0 S/B6.0
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Fig. 4 Skeleton Curve Considering Group Effects of Piles
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Fig. 5 Stress of Piles Evaluated Using EENA-Multi-PILE
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(Trang 16-18)

Chii dé dic biét .

Cach tang cwong co sé ha tang xa hoi
trong cac vung dé xay ra tham hoa
—Phuc héi sau tham hea va cac bai hec
sau tran déng dat Kumamoto 2016—
Tac gia Yoshiaki Kawata

Giam doc Trung tdm nghién ciru Khoa hoc an toan xa
hoi, Pai hoc Kansai

Tinh trang hw hai hién nay ciia co sé ha ting do
tran dgng dit Kumamoto vira qua

Khi tham hoa xuét hién, céc bién phap quan trong
nhét 12 phuc hdi va téi thiét co s ha tang xa hoi bi hu
hai. Nhu trong Hinh 1, co s¢ ha ting bao gdm nhiéu
cac huyét mach (co so ha ting then chét), thong tin lién
lac, hau can, cac dich vy cdng cong va tai chinh.

Trong tran dong dat Kumamoto vira xay ra thang
3/2016, nhiéu van dé cap béach néi 1én dac biét la vé
hau can. Rat kinh nghiém tir tran dong dét 1on ¢ phia
Dong Nhat Ban nam 2011, chinh pht Nhat Ban da mé
rong hd tro thuc déy va cung cip 2.62 triéu bita an toi
Tosu ¢ quan Saga, nam gan quén Kumamoto. Viéc
cung cap hang ctru trg dugc hd trg dé dua tir Tosu t6i
855 vi tri tr(i an riéng biét trong quan Kumamoto bang
cac dich vu van chuyén gia dinh nhung giao thong bi
tac nghén trén mot dién tich rong Ién hon duy kién da
khién cho viéc van chuyén khong thuan loi.

Ly do dang ké nhét cho tinh hudng xau nay la cac
duong cao tbc chay tir bac dén nam va céc tuyén duong
st chinh tir dong sang tay tai cac khu vuc Saga va
Kumamoto bi hu hai nghiém trong khién cho giao
thong bi nging tré. Cu thé 1a cac mang ludi duong bo
bi cat dirt va cac cau bi gian doan do sap do trén dién
rong cac mai doc trén cac suon cia dinh nli Aso 1a mot
ngon ndi & quan Kumamoto (xem Anh 1). Diéu nay da
can tr rat 1on viéc trién khai cac bién phap ddi pho
thién tai va su thiic day cong tac phuc hoi.

Ngoai ra, trong tran dong dét nay, ngay ca khi giao
thong trén cac duong thong thudng van tam 6n va
thdng tin tic ngh&n c6 san trén co so thoi gian thyc
théng qua h¢ thong dinh vi xe hoi thi tac nghén van lan
ra khu vuc rong 16n va tro nén toi té hon dy doan. Két
qua & nhiéu xe tai chd hang ctu trg khong thé téi duoc
diém dén d3 dinh trong mot thoi gian dai.

Hinh 1 Céc dang co s6 ha tang xa hoi

Anh 1 Te liét giao thdng trén céc tuyén Qudc 16 57 va
325 va tuyén duong sit Hohi-honsen trong tran dong
dit Kumamoto
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N@i dung chi dao cua viéc phuc héi - giam nhe
tham hea va gia dinh céc tinh huéng hw hai x4u
nhat

C6 mat cum tir 12 “phuc hdi tham hoa”. Thuat ngir
nay duoc chinh pha Nhat Ban dich vao ké hoach “Phuc
hdi nha quéc gia”. Viéc dich thuat khdng thuc su chinh
xac nhung thuat ngit “phuc hdi tham hoa” c¢6 tdm nghia
va noi dung rong 16n lién quan dén viéc nang cap co so
ha ting x& hoi trong céc khu vuc chiu tham hoa. Hinh 2
trinh bay tdm yéu t6 dic trung ma thuét ngit nay bao
tram.

Trong bai bao nay, noi dung quan trong la cach thirc
thoa man tam yéu tb. Tung yéu té duoc thoa man mot
cach riéng Ié vai y nghia x4 hoi duoc goi 1a ti wu ting
phan, con khi ca tam yéu té dong thoi dugc thoa man
thi viéc phuc hoi tham hoa dat ti wu toan phan lan dau
tién. Cu thé khi danh gia cac hiéu qua trong phan tich
hiéu qua kinh té cta co s& ha tang x& hoi, can phai
danh gia cac hiéu qua mai cho co sé ha ting x& hoi tur
phuong dién cua tdm yéu t6 nay.

Ngoai ra, can phai thira nhan rang Nhat Ban da
budc vao mot giai doan mai cua cac tham hoa. Khi xét
tai c&c tham hoa bdo lut, cac dac trung cuia bao va mua
d3 ¢ nhirng thay d6i dang ké do sy ndng 1én toan cau.
Céc dic trung cua dong dit ciing dang thay doi.

Mic du cac thay dbi nay khong thé quy cho bdi
canh thoi gian nhung nhiéu yéu t chua biét va khong
rd rang ndi 1én tir chinh hién tugng dong dat. Khi mot
tran dong dat xuét hién, nd thé hién mot thuc té mai. Vi
du trong tran dong dit Kumamoto vira xay ra, cac ghi
nhan hau chan 1* vé thang do d6 manh dong dit cua
Nhat Ban xuat hién 4200 lan trong nam tir khi xuat
hién chan dong chinh ngay 16/4/2016 nhung nguyén
nhan cta c4c chan dong nay chua dugc 1am rd. Vi thé,
ching ta c6 thé phai trai qua nhiéu tran dong dat nhe
chua timg xay ra véi cac tran dong dat trude day, diéu
c6 thé dem lai nhitng tham hoa méi cho ching ta.

Trudce tinh hinh nay, viée ting cudng co so ha ting
xa ho trong cac khu vuc thuong xuyén chiu tham hoa
can duogc thuc day nhu thé nao. Cac bién phép cu thé
dé ddi pho hiéu qua véi cac nhiém vu nhu vay duoc
trinh bay trong Hinh 3.

Dau tién, tap trung vao viéc phuc hdi tham hoa
hoic gia dinh mot tham hoa s& xuét hién, cac bién phap
can dugc trién khai dé ngan chan cac tham hoa cho co
s& ha tang xa hoi tir IGc xuat hién. Bé dat duoc muc
tidu, y tuong “phuc hdi tham hoa chi dao” can duoc
thic day. Pay 1a bai hoc I6n nhit co duoc tir tran dong
dat 16n ¢ phia Dong Nhat Ban nam 2011.

Trén hét, y tudng vé phuc hdi tham hoa chi dao 1a



mot xu hudng toan cau. Ca quy Tién té quoc té va
Ngan hang Thé gio¢i dang hd tro su phét trién kinh té
ctia cac qudc gia dang phat trién theo gia dinh phuc hdi
tham hoa chu dao. Ly do cho viéc nay la ngay ca khi
dat duogc phat trién kinh té nho hd tro tir cac co quan
thi nhiéu van dé van c6 thé xuit hién trong d6 dau tu
phat trién kinh té s& bang khong néu xay ra tham hoa.

Dé ngan chin cac van dé nhu vy xuét hién, ching
ta déu biét rang can phai quan tam téi viéc dau tu giam
nhe tham hoa ngay tir khi bat dau giai doan lap ké
hoach. Mot thyc té trén thé giéi 1a dau tu ban dau 1
do6-1a cho linh vuc giam nhe tham hoa s€ sinh lgi 6
do-la.

Sau d6, viéc to chirc hoi nghi ban tron véi sy tham
gia ciia nhitng nguoi 1am viéc trong linh vuc nang cap
co s ha tang x& hoi va tim ra cac tinh hudng tham hoa
xau nhat khi d6i mat véi tham hoa ciing quan trong.
Can xay dung cac tinh hudng véi cac hinh anh cy thé
vé cac trudong hop tham hoa xau nhat. Sau d6 can ban
bac cach co thé tranh, giam nhe hoic vuot qua cac rai
ro do tham hoa, vi du nhu bao hiém va cach dé dat
dugc cac muc tiéu va ciing can dinh lwong cac rai ro.

Theo dé, can phai t6 chirc mot hoi nghi ban tron véi
su tham gia cua tat ca cac bén hitu quan nham chia sé
thdng tin rui ro, sau d6 xac dinh cac rui ro sau khi thuc
hién céc bién phap chéng tham hoa dé dam bao su phat
trién bén virng cho cac cong dong dia phuong.

Hinh 2 “Phuc hdi tham hoa” 1 gi?

Hinh 3 Céc tham khao uu tién can thiét dé thuc day
viéc nang cap phat trién co s& ha tang xa hoi trong céc
khu vuc chiu tham hoa

Cic y twéng can dé nang cip co sé ha ting x4 hai
trong cac khu vee thwong xuyén chiju tham hoa
Céc bién phap sau day can duoc thuc hién d& ¢am

bao giao thong dudng cao tbc trong cac khu vuc ndi

lra hodc song than khi xay ra dong dit nhu vira xay ra

¢ Kumamoto:

e Gia dinh mirc d6 cua tham hoa, vi du nhu hu hai nén
c6 thé xuét hién

e Thay dbi cAc tuyén giao théng khi tham hoa lon xuat
hién

e Dy kién cac khu vurc dich chuyén khi cac tham hoa
trung binh va nho xuat hién: vi du nhu lp dat cac nat
giao théng, phéan tach giao théng cua céc lan ra vao
nat, lp dit cac dudng tam véi gia dinh xuat hién
tham hoa

e Xay dyng méi cac duong thong thuong véi nhiéu 16i
giao thdng bd tro cho cac dudng cao téc, bao dudng
va quan ly dong thoi cac duong méi lap dat va ca cac
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duong thong thuong véi chirc nang dy phong cho mot

hé thong tuong hop.

Trong cac khu vuc thuong xuyén chiu tham hoa, viéc
thuc hién cac bién phéap nay la can thiét dé duy tri giao
thong dudng bo. (Xem Hinh 4 dé c6 thém théng tin chi
tiét).

Hinh 5 thé hién cach nang cap co so ha tang xa hoi
Vi gia dinh cac tham hoa c6 thé xay ra trén pham vi
toan quédc, vi du nhu mot tran dong dat trong dét lién &
khu vuc thi d6 Tokyo va mot tran dong dat 16n viing
16m Nankai ctiing dugc dy bao xuat hién trong thoi gian
gan. Khi mot tham hoa pham vi l6n xay ra, ai ciing
thay Luat Ctiu tro tham hoa da duoc ban hanh 70 nam
trudc sé khéng con phu hop. D1eu luat nay chi ra mot
hé thong trong d6 cac chinh quyen trung vong va dia
phuong s& phan phdi tat ca nhu yéu pham cho nguoi
dan cu tra tam thoi trong cac khu vuc di tan ngay sau
khi tham hoa xay ra. Hién nay Luat Cuiu trg tham hoa
khéng thé dap ting duoc yéu cau nhu vay.

Khi tham hoa trén dién rong xuit hién, viéc tu gip
dd va trg gitp 13n nhau 1a yéu ciu chéc chin cho viéc
tai thiét va hoi phuc sau tham hoa. Va ngay ca khi viéc
hd tro cho cac nd lyc tai thiét va hdi phuc yéu cau su
trg gidp cng cong thi ngudn luc tai chinh va con
ngudi van 12 qué nho bé. Trong luc do, rat tiéc phai noi
tham hoa qudc gia s& chic chin xay ra. Dé ddi pho vei
tinh huéng nhu vay, mét hé thdng tu giup da, tro gidp
Idn nhau 1a hoan toan can thiét hodc hd trg céng nghiép
duoc gigi thigu thuong xuyén trong qua trinh nang cap
co s ha ting x& hoi. Nhu vay, can xac dinh dugc thoi
gian troi qua khi nang cip co s& ha ting xa hoi dugc
thuc hién dua trén su tro gilp xa hoi.

Nhu trinh bay & trén, viéc phuc hdi tham hoa 1a mot y
tuong dua trén gia dinh cac tham hoa sé xay ra. Theo
d6, can phai danh gia trudce tién cac rai ro do tham hoa
trong cac khu vuc thuong xuyén trai qua hoic dé bi
anh huong do tham hoa. Mot y nghia can thiét khac 1a
dé x6a bo céc can trg viec quan ly cac tién ich co so ha
tang x& hoi khi tham hoa xay ra.

Hinh 4 Vi du vé viéc ting cuong dudng cao tc trong
cac khu vyc dé bi anh huang do tham hoa vi du nhu
khu vuc ni lira va khu vuc bi song than

Hinh 5 Cach ting cudng co s ha tang xa hoi véi gia
dinh vé cac tham hoa quéc gia mirc 6 khung hoang



Yoshiaki Kawata: After finishing the doctor’s
course at the Graduate School of Engineer-
ing, Kyoto University in 1971, he became
Professor in 1993 and Director of Disaster
Prevention Research Institute in 2005, Kyoto
University. He assumed his current position
as Director of Research Center for Societal
Safety Science, Kansai University in 2012.

Fig. 1 Kinds of Social Infrastructure (once suffered fromdisasters,

social functions come to a standstill.)

The following items are cited as social infrastructure:

@ Lifelines (critical infrastructure)

Electricity, gas, waterworks, sewage, garbage, fossil fuel, transport
(expressway, ordinary road, railway and air route)

@ Communications

Communication (telephone, Internet), broadcasting, social network service
@ Logistics

Supply of food, water and daily necessities

@ Public service

Education, medical treatment, administration, crime prevention

@ Financial service

Electronic transactions

Photo: Geographical Information Authority of Japan

Before earthquake After earthquake Resilience”?

“Disaster resilience” means not only
the disaster control that reduces
Hohi-honsen Hohi-honsen damages but an earlier recovery from
Railway Railway disasters. The resilience relates to the
following eight specific terms.

Fig. 2 What Is “Disaster

Flexibility Responsiveness
As_o ASO
Bridge I Bridge I Adaptability Redundancy
Innovation Rapidity
National Highway Robustness Resourcefulness

Route 57

National Highway
Route 325

Photo 1 Suspension of traffic services at National Highway Routes 57 and 325 and Hohi-honsen
Railway during Kumamoto Earthquake
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Fig. 3 Prior Consultations Required for Promoting Social Infrastructure

Improvement in Disaster-prone Areas

@ In the disaster resilience conceived by assuming that disasters will occur,
disaster-preventive measures aiming to improve social infrastructure are
implemented right from the start of the planning stage (mainstreaming of disaster
reduction).

@ Not only the worst damage scenario but also all the scenarios of damages that
are likely to occur are extracted to prepare specific damage images (scenario
writing).

@ Examinations are made of how a risk can be avoided, mitigated or passed to,
for example, insurance (quantification of risks).

@ A roundtable conference is held with the participation of all stakeholders to share
risk information and to guarantee the sustainable development of local
communities (identification of risks).

Fig. 4 Example of Expressway Reinforcement in Areas Vulnerable to

Disasters such as Volcanic Area and Tsunami Attacking Area

= The scale of ground damages and other disasters that are likely to occur is
assumed.

= When large-scale disasters occur, the transportation route is changed.

=>\When medium- and small-scale disasters occur, transition section is provided.
To illustrate: increase of interchanges, passing separation of the in and out
bound lanes, advance installation of temporary roads on the assumption of
disaster occurrence

=> Instead of expressways, ordinary roads with plural routes are newly constructed
to substitute for expressways.

=» These newly-constructed roads and the ordinary roads with back-up functions
are maintained and managed in a compatible system.
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Fig. 5 How to Improve Social Infrastructure on the Assumption of National

Crisis-scale Disasters

El The spirit of the Disaster Relief Act established 70 years ago has failed, and
when disasters occur, it is no longer the times in which all these disasters are
restored by the use of public assistance.

Even if restoration of great disasters are planned by the use of public assistance,
all of financial resources, human resources and information are entirely scarce.

However, national crisis-scale disasters will certainly occur in the near future.

EA Given such situations, a mechanism for applying self-help, mutual assistance
and industry assistance (enterprise cooperation) systems should be routinely
introduced in the improvement of social infrastructure.

Disaster resilience denotes a measure devised on the assumption of disaster
occurrence.

[A It is indispensable to evaluate disaster risks especially in areas frequently
attacked by disasters and vulnerable to disasters.

During disaster attacks, it is necessary to dispel the bottlenecks that lead to
hindrance in management of social infrastructure facilities.

El If these bottlenecks are to be dispelled, it is necessary to promote tie-ups and
coordination among related administrative organs, but at the current stage it is
nearly impossible to promote them and further new financial resources are
unavailable.

El It is therefore inevitable that those who will benefit should, as a basic principle,
bear the expense to dispel the bottlenecks.

For expressways responsible for logistics in particular, it is inevitable to extend
an industry assistance (private enterprise cooperation), but the current toll
system is very political. To this end, a new benefit/cost concept is introduced.

fEl The above can also be applied to the case of home delivery services in which
highways are utilized as a virtual warehouse (because the road of an area
equivalent to the size of a truck is occupied by a truck).

Further, because the delivery tax for light oil is cheaper than that for gasoline
(a policy peculiar to Japan), truck transport becomes profitable in terms of cost.

B An extremely high dependence (maldistribution) of logistics on highway transport
offers a great risk during disasters.

It is necessary to change the policy so that the logistics be appropriately shifted
to aviation, railway and shipping transport (uniform sharing of transport cost).
However, the current application condition does not conform to a move to
improve social infrastructure (ship transport particularly by means of coastal
shipping is in a slump).

fB Currently, the increased cost required to pursue convenience is covered by an
increased transport volume. It is necessary for us to recognize that this situation
ultimately brings about an excess over-concentration in Tokyo.
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(Bia cudi)
Céc hoat dong caa JISF

Hai sw kién cho chwong trinh Hop
tac Thép cia EPA Nhat Ban — Thai
Lan

Chuong trinh Hop tac thép 1a két ndi trong Thoa
thuan D4i téc kinh té Nhat Ban — Thai Lan, Lién doan
Thép Nhat Ban (JISF) hop tac vai Vién nghién cau Sat
va Thép Thai Lan (ISIT) da t6 chac hai hoat dong dau
nam 2017 tai Nhat Ban.
e Chwong trinh két ni giira c4c tiéu chuén va quy
dinh cong nghé vé thép

Nham nang cao nang lyc dy thao va chung thuc céc
tiéu chuan ¢ Thai Lan va nham thuc day viéc &p dung
cac wu thé cua céc san pham thép cuong do cao trong
xay dung cau, JISF da td chtc hai chuong trinh trong
nam ngay tir 6/3/2017: thuyét trinh va thim quan thuc
té mot nha may san xuat khung thép caa Tokyo
Tekkotsu Kyoryo va thim Vién nghién ctiru qudc gia vé
Khoa hoc vit liéu

C6 tong s6 16 nguoi tham gia chuong trinh, dén tir
Vién nghién ctu Tiéu chuan cong nghiép Théi Lan,
Cuc Buong ndng thén va Cuc Buong bo Thai Lan, cac
cong ty thép Thai Lan. Céac thanh Vien Thai Lan danh
gia cao cac bai giang va tham quan vé cac thyc té &p
dung cac tiéu chuan san pham thép & Nhat Ban va cac
vu thé &p dung san pham thép trong xay dung cau.

Anh: Chuong trinh két ni giira cc tiéu chuan va quy
dinh cdng nghé ve thép

e Chwong trinh vé ché tao va kiém soat an toan

Trong 10 ngay tir 22/2/2017, JISF di t6 chic cac
cudc hop thuyét trinh vé nhiéu linh vuc trong nganh
cdng nghiép ché tao Nhat Ban: triét Iy monodzukuri
(tao ra san pham), diéu khién thiét bi, kiém soéat chi ph,
cai thién chi phi, cac giai phap cho an toan - sic khoe
cbng nghiép va nhirng nhiém vu khac dua ra trong san
san xuat. Song song véi cac thuyet trinh la chuong
trinh thim quan thuc té. C6 téng cong 10 k¥ su ché tao
thép Thai Lan tham gia.

Trong tuan th hai, chuong trinh hoc 2 ngay duoc
thuc hién téi cac nha may ché tao & khu vyc
Kita-Kyushu, noi cac thanh vién tham gia thu thap kinh
nghiém dau tién vé san san Xuit trong cong nghiép ché
tao Nhat Ban. Ngay cudi cuing, nhém thao luan va té
chirc hop tong két dé khing dinh nhitng thanh qua thyuc
té dat dugc cua nhiéu khoa dao tao khac nhau.
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Hoi thao két cau thép lan thit 4 &
Campuchia

Lién doan Thép Nhat Ban da td chire hoi thao “Cac
cong nghé hién nay cho két cau thép 2016” &
Phnom-Penh, Campuchia ngay 9/12/2016. Hoi thao
dugc B Cong trinh cong cong va Giao théng
Campuchia va Vién nghién ciru Céng nghé Campuchia
ddng t6 chire, dugce Pai st quan Nhat Ban &
Campuchia, Van phong JICA Campuchia, JETRO
Phnom-Penh va T6 chic Thuong mai Nhat Ban &
Campuchia hd tro.

L& khai mac hoi thao dugc td chic véi sy tham du
ctiia Quyén Bo trudng Bo Cong chinh va Van tai
Campuchia va cac vi khach quy khac. Sau 18 khai mac
1a 5 bai trinh bay vé cac noi dung xay dung cang, cau,
toa nha do cac chuyén gia cia ca Campuchia va Nhat
Ban thyc hién vai sy tham dy cua khoang 160 ky su va
sinh vién dai hoc & Campuchia.

Tiép theo I phién ho thao nhém nho duoc té chirc
dé trao dbi quan diém vé cac van dé phd bién ap dung
san pham thép & Campuchia véi su tham gia cua cac
nhan vat quan trong dén tir hai nudc. Mot phan gidi
thiéu vé hé théng hd tro cac sinh vién hoc tap tai cac
truong dai hoc Nhat Ban ciling duoc thyc hién.

Pay 1a hoi thao thi tu trong chudi cac hoi thao da
duoc td chirc vao cac nam 2012, 2014 va 2015.

Anh: Quang canh Hoi thao Két cau thép lan thir 4 &
Campuchia



Scenes of the Program for Linkage between Steel Standards and Techno-
logical Regulation/Code

Scenes of the Fourth Steel Structure Conference in Cambodia
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