ida

4, CONCLUSIONS for On-Site Visit Results

1. At present, the pr evailing b uilding t ypes u nder ¢ onstruction a re r einforced c oncrete
frame (RC Frame) and masonry, mainly brick masonry. The preference is visibly
towards RC Frame with masonry infill.

2. A negligible percentage of the buildings under construction are engineered buildings,
the rest are non-engineered buildings. A * non-engineered building” means that there
was no engineering input in structural design, supervision during construction including
quality control. Although, in some of these non-engineered constructions, owners
reported some inputs by engineering technicians, we classify these buildings as
non-engineered.

3. Innon-engineered RC Frame structures, the main problems are the lack of detailing and
quality control, use of insufficient amount of steel and inadequate size of RC sections.
The following gives the details:

a. Improper and or insufficient column ties, stirrups, and hooks
b. Insufficient anchorage of beam bars
c. Improper and insufficient column and beam bar splices
d. Use of poor concreting works in RC elements, notably,
1) High water-cement ratio
2) Poor quality materials
3) Use of high proportion of sand
4) Poor mixing
5) Lack of compaction of concrete works
e. Use of corrugated steel
f. Inadequate concrete cover over reinforcements

g Brick laying without watering the bricks adequatelyh. Almost all of the
above-mentioned problems could be observed in most of the non-engineered
buildings surveyed.

4. In engineered RC Frame constructions, the majority of the above-mentioned problems
have been rectified, however, there still remain some problems of detailing and quality
control. In each of the surveyed engineered construction, a few of the above-mentioned
problems of detailing and quality control were observed. Quantity of steel used in
engineered buildings was mostly adequate.

5. The most important intervention identified for improving the seismic performance of
RC Frame building construction is ductile detailing.

6. During the survey, we could not observe any “engineered” masonry building under
construction.

7. In the masonry buildings, the main problems were the absence of structural integrity,
poor quality of masonry, staged construction of different stories using different
construction materials, especially mortars, poor quality of materials, and lack of proper
workmanship: '

a. No structural ¢ onnection between w all a nd w all ( perpendicular w alls), w all a nd
floor, and wall and roof.

Brick laying without watering the bricks adequately

Improper bonding between walling units

Use of lean cement mortar, mostly 1: 6 (cement:sand)

Use of different types of masonry (brick and stone) in the same building. Majority

o pe
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of the masonry buildings surveved were constructed in stages resulting in the use of
different matenals i different stories (ground story in mud-mortar, and upper
staries in cement mortar)

f Existence of relatively large openings

8. The most important intervention identified for improving the seismie performance ol

Mausonry building construction are

a2 LUse of reinforcements such as honzontal bands, corner stitches and vertical sieels
for providing integrity berween structural elements

b. Provision of reinforcement around openings

¢. Improvement in quality coatrol and workmanship.

%, REPORTS on site observations to Hospital Buildings of Kathmandu Valley
sue-vis Team Members: Hudeo kagawa, NCA and Ramesh Guragain, MSET- MNepal

Purpose of visit
1} To understand the situation of existing structure of differemt hospitals in Kathmandu Valley

2} To analvee the weakness and good aspects and to find out necessary steps for improvement

#lE- 1 fhabitapue  Hospined

Ohservation:

F The mun bulding of Bhakiapur Hespital was found 2s tliree stony masonny buailding in cement monar,

U new canbiquake restsiam butlding constructed |[oantly by Roval Nepal Anny and Americiin Arig
Comments and Conclusion :

There 5 an one ston eanbegquake resistant budlding bul the mam budding of the Bluktapur Hospital is three ston,
sty bl and 1 s necessiy to intipree tlie bisllding copacity fof better s2isinis perforiance. This
follewing are the siops fowards improvement

ﬂ"ﬂrﬂlulun:l.r_'- structural vulnembility nssessment of main building in the complex of Blukopur  Hospieal
should be pesformcd Such asscsnsent shoobd be based for dilerent enflspiake miensity soctinmios

@ Detaiked aructunl ambysis for vulnerabibis pssssgment and to find out the appropnate method of
pmprovement, based e (he lndings of the preliminany ssscsament s, shoubd be performed,

a'ﬂn:'-'l:lnp imstlinds for reconstruclion or retreliming and iplentont il

'a‘ln:nrpnmlr: the findings into overall development plan of the Hospiral

Earthiguake resistant one story building of
Bhaktapur Hospital masenry building

= i =



g2 Mir Hospital

Observation:

= The Bir Hoespital complex made up of (heee major buildings asd 3 number of minor sirectures ploced within g
valled enclosare 10 core of Fathimande. The older strocture was buill m PGS whale the newest was constracted
in RS

» The older strectures were found to be extensively re-modeled by the placement of additional stories and wings
a varions times, 11 can be assumed that the older structures and subsequent remodels had been sccomplished
without the bepelit of seispiic considention. [t was plso observed (at e older building is mm ungeinfbeoed
masonTy structure with cast-in —place Aoors and ool

Flrwas alag poted that, the oldest of 1these sruchieres, is alse the Lirgest and comaing the magoriiy of the in-patseni
Tazids,

FThe plan of the buldings were found donng tody but the detndl gmstoral demvings were not found
Comments and Conclusion :

As the buildings of Bir Hospatal were ngd sulliciently good for hig earthquitke dunng visual observatien s0 Bir
Hespatal needs (o perform following operations Tor nnprovement.

"l"‘]’l.‘lill!ll'k‘lr_'- structural vulnerability assessment of oll buildings, Sech assessment should be based Tor dilferent
carthguake mtensily scenanas.

@ Dectailed structural anzlvsis based on the findings of the preliminary assessments.

Soe clap methods for reconsinection or retrofitiing

alllﬁi‘lrﬂ:li’iﬁt the findings inte everall development plan of the Hospital

Four story masoney Building: Necds

RIS i nt

Purt of Mew Building: Almost no

i mtenanee, stvet of deteciorat lin

Dinsonal crucks from opening



HB-3 Birendra Palice Hospital

Observation:

# The Barenden Police Hespital complex nwde upoof foar baldings

F Plan of some butldings were smvalable for study.

FhIjor buildings are of RO tvpe but some deficency such a5 insuilicient section of RC elements like 97x97
colun, absence of transverse bamn ot wore ohaenved

F=The colwmns weee found 1o e covered by RalT brick thick brick wall,

Foome grass on the bnck wall indscates some dampoess oo e wall and poor vpe of mainignanse practicg
which can lead the butlding 1o furiber detenornlio

Comments and Conclusion :

From the different reasons found dunng visual ebservauon tee Birgndra Police Hospoal buildings  negd some
improvement for better sosmie belumveor, So ot is conchsbed 1o

'Pn‘:ii]ru'mn‘ struciural vulnerabiliy asscssment of all bnldings m e comples of Birendm police Hospral
should be performed. Such assessment showld Bbe based For deflferent carilupiike inlensiy seenanes

.l:h:uuluzl struciural amalvsis Tor vulnerabiline psscssment and fo find oud the appropriate method of
impronvement.based on the findings of the preliminary assessments. should be performed.

"D-u:'n:!np methods for reconstmclion of retroliing,

'[nu:ﬂrmr:llt the findings into everall development plan of the Hospatal

=i

Four story Building of Cirass on the wall; canse Very thin beam in fransverse direciion: may
Birend ra Police Hospital of deterioration capse Tatlure during big carthgquake in that
lirectlon




Bl Tewrcdiimg Heospitod

Observation:

F The Teaching  Hosphial complex made up of some new and somes
old buildings

= The mejor buildings were found (o be construcied under Japanese

co-aperation and found to be constructed in the persod of 1981=] W82

FDrmwings of the major baildings were found lor study

= Major butldings were found 12 be properly maintiined in comparison
to other hospitils im cily

Twao steey fricme huilding of

FThere are also some older buildings in the complex.
. Teachinge Hospital
Comments and Conelusion :
"Mli}ar Buildings of Teaching Hospetal were Found 10 Be Better on visienl ebsenation
@ Preliminary structural sulnerabiliny assessment of all Buildings is noi negessary, Only some buildings need
@Deiniled structural ardvsis of the boldmes whoch are not designed considenng sesnie force, bassd on the
findings of (he peeliminnry assessments, should be done
"De'-w:lu:np methods far reconsimection or reirafining if necossany,
"Im.'urj:nr.:lu the findmes into overall development plan ol il Hospaual
#1-5 Tk Hospival
Observation:
P The Teku Hespitnl comples msde wp of four buildings,
= The maper druchune wis built i 1974 and was funded by the Kingdom of Negal
raame Plan of buldinges were availoble for stody
e hLijor bubldings were Tousnd 1o be properly mipintaised i companison o other hospatals incliy,
FThere are glso some older buildings i the complex.

Comments and Conclusion :

Although (he mujor stnscture of Teku Hospatal is only iwo story but sullicient reasons coould nod be masde dunng
visal observation. which can deseribe the safely of the stnmture durng g carthguake. Following
recommendmions are applicable for seismic improvement.

'Fr‘l.'!lillllﬂllr} siructaml vulnerbalily asscssnmem of ol buildings Such assessment shoild be bissd Tor dafferend
canbquake intensiy sCCNAaTios,

@Detuited structural analvsis based on the findimgs of the prelimmany pestnemls.

‘DG'I'E'DFI mscthods for reconstruction or retralitang,

nTnmrp::-ral;c the findings into gverall development plan of ihe Hospital.




6. CASE STUDY due to Draft of NBC 201 & 205:1994

One o ft he most important s uggestions a re “Quantitative E valuation” for t he s trengtho f
buildings against earthquake motion. Then, the Survey Team tried a ROUGH CASE
STUDY based on the National Building Codes (Draft), using ordinary properties shown as
below.

1) Cases:

4 (four) cases are identified using 3 storied with 9 inches pillars.
Table 6-1 Calculation Condition for the Case Study

item Case-1 Case-2 Case-3 Case-4
room 3 3 9 9
story 3 3 3 3
materials RC-frame with masonry
wall With in fill | Without in fill | With in fill | Without in fill
Seismic force 0.08G as designated in NBC(Plan)

2) Plan and Result of the Four Cases:
a) All four cases showed vulnerability against seismic force of 0.08G designed in the
Draft of NBC.
b) Especially, insufficiency of seismic capacity appeared in lower stories on all cases.
c) Case-1 and 3 (With in fill cases), showed more vulnerable than Case- 2 and 4
(Without in fill cases). However, the case study is ROUGH disregarding the
seismic capacity of Masonry Walls. More detail calculations should be considered

next chance.
Table 6-2  Input Data and Results for the case study
Case-1 Case-2 Case-3 Case-4
(IN FILL Wall) (NOT IN FILLW.) (IN FILLWALL) | (NOTIN FILLW.)
Floor Ares(im2):A 12x4.2=504 12x4.2=50.4 13.6x11.8=160.5 13.6x11.8=160.5
Build. Weight (kN)
Roof 9.5 A=479 9.0 A=454 9.5 A=1,525 9.0 A=1,445
2 nd Fl 11.0 A=554 10.5 A=529 11.0 A=1,765 10.5 A=1,685
1 st Fl. 10.5 A=529 10.0 A=504 10.5 A=1,685 10.0 A=1,605
Sum of Buil. W. (kN)
Roof 479 454 1,525 1,445
2 nd Fl. 1,033 983 3,290 3,130
1 st Fl. 1,562 1,487 4,975 4,735
Design Seismic Losd DV(kN)=SBWx0.08
Roof 383 36.3 122.0 115.6
2 nd Fl 82.6 78.6 263.2 2504
1 st Fl. 125.0 119.0 398.0 350.0
Ultimate Lateral Shear UV(kN)
Capacity
2nd Fl. X-Direction 80.0 87.7 160.0 167.7
Y-Direction 80.0 87.7 158.6 167.7
1 st Fl. X-Direction 80.0 133.1 196.0 258.7
Y-Direction 80.0 1254 181.9 2587
G Fl. X.Direction 76.8 103.5 2200 215.7
Y-Direction 86.4 113.8 187.2 215.7
JUDGMENT UV/DVs>= 1.0
2nd Fl. X-Direction 80.0/38.3=2.09 2.42 131 1.45
Y-Direction 80.0/38.3=2.09 2.42 1.30 1.45
JUDGMENT OK OK 0K 0K
1st Fl. X-Direction 097 133.1/78.6=1.69 0.74 1.03
Y-Direction 097 125.4/78.6=1.60 0.69 1.03
JUDGMENT OK OK NO OK
G Fl. X-Direction 0.61 0.87 220.5/398.0=0.55 (.62
Y-Direction 0.69 0.96 187.2/398.0=0.47 0.62
JUDGMENT NO NO NO NO
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FPlan, Memnher List and Resilts for Case-]
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Plan, Mewher List amd Resnlis for Cose-d
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Plan, Member List anid Resules for Case-d
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T. MSSEMINATION MATERIALS
The follewing lowr dissemination malerials were made hased on both existing materials by NSET-MNepal and

the olecevition resulis this tine.

1) General suggestion for construction plan,

Factors to be considered for the construction for
earthquake safe buildings
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31 Supgpestion for conatruction of Bricks

Factors to be considered while making the
building on load bearing brick wall system
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3 Suggestion for construction nf RC
Factors to be considered for the construction of earthquake resistant

buildings on pillar system (RC frame)
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4} Bogpestion o el rofit

Low rise masonry buildings if they are good for vertical loads can be retroffitted for
garthquake load by inserting some features
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These vertical elements [Splint), Horlzontal belts (Bandeges), and Sttch Improve the overall intergrit
of the building to at as a single unit and can save from sudden collapse during earthquake.

END
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